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for  the  fiscal  year  1914  aggregated  $2,575,000;  it  was  a  little  less  for 
the  three  succeeding  years,  reached  $2,71G,000  in  1918,  and  $2,734,000 
in  1919.  The  increase  in  this  six-year  period  therefore  was  less  than 
$1G0,00(),  which  is  quite  within  the  fluctuations  in  the  total  State 
appropriation  from  year  to  year. 

The  record  shows  that  with  1914  the  States  ceased  adding  to  their 
station  appropriations,  in  marked  contrast  to  the  practice  up  to  that 
time.  In  each  of  the  three  five-year  periods  immediately  preceding 
1914  the  total  State  appropriation  practically  doubled,  or  increased 
in  an  even  greater  ratio.  Thus,  it  grew  from  $168,000  in  1894  to 
$240,000  in  1899,  to  $522,000  in  1904,  to  $1,035,000  in  1909,  and  to 
$2,575,000  in  1914. 

The  period  since  that  time,  it  will  be  noted,  corresponds  with  the 
World  War  and  the  development  of  extension  work  under  the  con- 
tributory plan  of  the  Smith-Lever  Act.  There  may  be  no  connection 
between  this  halt  in  the  appropriation  for  research  and  the  new 
demands  on  the  States  for  offsets  to  Federal  appropriations  for  ex- 
tension, but  it  seems  not  unlikely  that  the  latter  may  have  had  an 
influence,  along  with  other  contributory  causes.  These  offsets  have 
steadily  increased,  and  the}^  have  been  multiplied  by  the  passage  of 
the  Vocational  Education  Act  and  the  Federal  Eoad  Act,  until  they 
have  become  a  quite  considerable  charge  upon  the  States.  In  the 
case  of  some  States  failure  to  increase  the  station  appropriation  may 
have  been  less  a  matter  of  indisposition  than  of  expediency,  when 
these  and  the  various  increased  costs  of  State  government  are  taken 
into  account.  The  fact  that  in  the  aggregate  the  States  have  fully 
doubled  the  Federal  appropriations  is  evidence  of  their  interest  and 
their  disposition  to  share  in  the  support  of  the  stations.  The  in- 
equality of  the  financial  support  is  however  a  difficulty  which  con- 
stitutes a  peculiar  hardship  to  certain  of  the  stations,  some  of  which 
are  outstanding  in  the  character  of  their  work. 

The  present  State  contribution  is  not  to  be  understood  as  wholly 
direct  appropriation  for  the  station  maintenance.  In  several  in- 
stances the  amount  reported  is  an  estimate  of  the  college  revenues 
devoted  to  research,  or  the  allotment  made  by  the  college  to  the  sta- 
tion. The  latter  is  not  alone  for  investigation,  but  in  several  in- 
stances is  in  consideration  of  special  services,  such  as  the  carrying 
on  of  control  work,  the  soil  surveys,  marketing  enterprises,  the  main- 
tenance of  the  college  farm,  or  other  features.  The  direct  State 
appropriations  also  include  considerable  amounts  of  money  for  in- 
spection work,  and  in  a  number  of  cases  funds  for  purposes  largely 
on  the  border  line  between  station  and  extension  work.  At  several 
institutions  the  facilities  for  instruction  so  far  as  the  farm,  dairy, 
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live  stock,  and  orchards,  are  concerned,  are  provided  and  main- 
tained by  the  stations  out  of  their  various  funds,  witli  little  aid  from 
the  colleges.  These  conditions  in  the  aggregate  serve  to  considerably 
reduce  the  total  budget  under  this  head  for  experimental  work. 

The  fees  derived  from  inspection  activities  of  various  kinds  have 
grown  less  rapidly  than  in  the  earlier  years  of  the  stations,  due  par- 
tially to  the  provision  for  these  expenses  in  the  State  appropriations. 
Only  eight  stations  report  fees  for  such  work,  the  total  from  that 
source  being  under  $400,000,  fully  two-thirds  of  which  is  received  by 
two  stations;  but  in  numerous  other  cases,  as  mentioned  above,  the 
expenses  of  inspection  are  included  in  State  appropriations  or 
college  allotments.  Despite  the  tendency  to  assign  such  legal  en- 
forcements to  State  boards  or  departments  of  agriculture,  inspection 
work  still  constitutes  quite  a  feature  of  the  station  activities  and 
accounts  for  considerable  of  the  direct  or  indirect  funds  included 
in  the  total  of  seven  millions.  As  the  cost  of  the  service  comes  out 
of  this  revenue,  these  inspection  fees  contribute  but  slightly  to  the 
revenues  for  experiment  and  investigation,  the  aggregate  probably 
being  fully  offset  by  the  amount  for  control  work  included  in  other 
cases  in  the  direct  State  appropriation. 

The  sales  fund  has  quite  naturally  increased  .in  recent  years  by 
reason  of  the  high  prices  of  products  and  the  larger  areas  involved. 
It  usually  includes  the  revenues  from  substations  and  from  farms 
used  in  experiment,  together  with  some  tracts  which  at  present  are 
chiefly  commercial.  In  the  case  of  some  sixteen  stations,  the  amount 
reported  covers  the  entire  college  farm  rather  than  the  portion  or 
features  devoted  to  investigation;  and  in  several  other  instances  it 
includes  the  revenues  from  farms  which  have  been  given  to  the 
institution  and  turned  over  to  the  station  for  management,  largely 
as  commercial  ventures  at  present. 

The  growth  of  the  sales  fund  has  been  quite  steady  for  many 
years.  In  the  fiscal  year  1894  the  amount  returned  from  this  source 
was  only  $47,300 ;  by  1900  it  had  nearly  doubled,  and  in  1906,  when 
the  Adams  fund  came,  it  was  over  $135,000.  From  that  time  it 
increased  rapidly,  doubling  in  the  next  four  years,  amounting  to 
$307,000  in  1914,  to  a  half  million  in  1915-16,  and  close  to  seven 
hundred  thousand  in  1917.  In  1918  it  was  over  nine  hundred  thou- 
sand, and  in  1919  upwards  of  a  millon  four  hundred  thousand  dol- 
lars. In  several  cases  the  amount  is  very  large,  ranging  from  $50,000 
to  $180,000  or  over ;  in  one  case  it  is  given  as  nearly  $186,000. 

With  the  possible  exception  of  the  past  two  or  three  years,  the 
increasing  size  of  the  returns  from  sales  implies  a  larger  scale  of 
operations  involving  land,  live  stock,  and  farm  products.  In- 
cidentally it  serves  to  effectually  acquit  the  stations  of  any  possible 
charge  that   they   are   conducting   their   w^ork    increasingly   on   a 
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laboratory  scale,  showing  that  on  the  contrary  they  are  operating 
under  conditions  which  very  largely  conform  to  those  of  practice. 

Although  the  amount  reported  under  sales  goes  to  swell  the  ap- 
parent income  of  the  stations,  the  figures  are  for  gross  returns.  It 
will  be  evident  that  to  a  very  large  extent  they  represent  merely  a 
turn-over  of  other  funds,  and  hence  are  not  to  be  counted  as  addi- 
tional revenue.  The  original  expenditure  in  producing  the  products 
sold  usually  came  from  other  funds,  and  the  sales  represent  the  sal- 
vage on  what  is  rarely  a  profitable  enterprise  from  a  commercial 
standpoint.  Farms  for  experiment  or  for  instruction  are  not  ordi- 
narily expected  to  be  revenue  producers. 

It  is  evident  therefore  that  this  large  item,  representing  approxi- 
mately twenty  per  cent  of  the  total  station  income,  is  only  to  a  very 
slight  extent  to  be  regarded  as  a  source  of  added  revenue,  the  respon- 
sibility and  time  involved  in  the  management  of  extensive  enter- 
prises to  a  great  degree  offsetting  any  net  profit.  It  is  true  that  the 
conduct  of  these  large  operations  frequently  places  better  facilities 
at  the  disposal  of  the  stations,  and  enables  them  to  carry  out  their 
practical  experiments  on  a  commercial  scale.  This  advantage  and 
the  effect  on  the  public  are  not  to  be  overlooked. 

Another  large  item  of  the  revenues  as  reported  falls  under  the 
head  of  "miscellaneous,'-  amounting  to  approximately  $1,159,000. 
This  is  a  convenient  repository  for  items  not  easily  classified  else- 
where, consisting  in  part  of  allotments  or  estimated  expenditures  of 
the  colleges  for  station  enterprises,  and  the  Federal  appropriations 
for  the  insular  stations  amounting  to  $190,000.  It  is  found  on  in- 
vestigation to  include  also  balances  brought  forward  from  the  pre- 
vious year,  aggregating  nearly  $700,000.  These  balances  are  due 
largely  to  differences  in  the  fiscal  year,  the  maintenance  of  a  circu- 
lating or  operating  fund,  and  the  like.  They  were  of  course  included 
in  the  returns  for  the  preceding  year,  and  they  are  found  to  be 
almost  exactly  offset  by  unexpended  balances  at  the  close  of  1919. 
Hence  they  are  not  to  be  counted  in  the  year's  revenue.  Correcting 
this  miscellaneous  item  for  the  balances  and  the  insular  station  funds 
leaves  less  than  $270,000  to  be  counted  in  the  assets  of  the  State 
stations  for  the  year  in  question. 

All  things  considered,  therefore,  the  station  revenues  available  for 
the  administration  and  support  of  experiment  and  investigation  in 
a  fairly  strict  sense  may  be  said  to  be  limited  practically  to  the 
Federal  and  State  appropriations,  and  to  less  than  $270,000  derived 
from  miscellaneous  sources.  There  may  be  occasional  residues  under 
other  heads,  but  these  can  not  safely  be  counted  on  as  net  revenues. 
The  total  of  seven  million  shrinks  therefore  to  a  little  over  four  and 
a  quarter  million,  and  there  are  some  considerations  of  late  which 
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l^robably  tend  to  reduce  this  amount  in  its  strict  application  to  ex- 
perimental inquiry. 

This  revenue,  as  stated  above,  has  snown  practically  no  increase 
since  1914,  up  to  which  time  it  was  growing  steadily.  The  Adams 
fund  was  being  added  to  year  by  year  from  1906  to  1911,  and  in 
that  time  the  State  appropriations  increased  considerably  over  half  a 
million,  doubling  between  the  latter  date  and  1914.  It  is  perhaps 
cause  for  congratulation  that  the  funds  have  been  fully  maintained 
during  this  period  of  unusual  emergency,  but  it  is  clear  that  they 
do  not  begin  to  go  as  far,  even  though  up  to  1919  no  very  con- 
siderable increase  in  salaries  had  been  made. 

It  is  evident  that  the  stations  as  a  group  came  to  the  period  of  in- 
flated prices  with  only  a  prewar  revenue  and  with  very  unusual  diffi- 
culties to  face,  not  the  least  of  which  was  the  keen  competition  for 
workers.  Fortunately  some  of  the  States  have  added  to  their  aj)- 
propriations  in  the  past  year,  affording  a  measure  of  relief  to  the 
stations  affected;  but  the  conviction  is  forced  that  the  great  body 
of  them  have  reached  the  limit  of  their  ability  to  maintain  a  satis- 
factory output  and  keep  step  with  the  advance  in  the  demands  of 
teaching  and  extension. 

It  is  clear  from  the  above  that  the  experiment  station  system  can 
not  properly  be  judged  by  the  size  of  its  budget,  and  this  is  equally 
true  of  the  size  of  its  staff,  as  many  of  those  on  it  are  only  part  time 
employees.  Bare  figures  give  a  wrong  impression  of  the  amount  of 
experiment  and  research  which  reasonably  may  be  expected.  It  is 
especially  important  to  avoid  any  confusion  in  this  regard  at  a  time 
when  the  actual  pressure  for  funds  is  so  keenly  felt  and  measures 
are  being  considered  for  supplementing  them. 

The  experiment  stations  have  a  proud  record.  They  have  been 
dominant  factors  in  preparing  the  way  for  advancement  in  agricul- 
tural education  and  improved  practice.  They  have  not  been  ex- 
travagant or  prodigal  of  their  allotments,  but  have  been  led  by  the 
force  of  the  growing  demands  and  the  stationary  condition  of  their 
revenues  to  study  economy  to  the  utmost.  In  attempting  to  hold 
their  own  they  have  already  endangered  their  efficiency,  and  have 
suffered  serious  inroads  on  a  type  of  personnel  which  it  has  taken 
many  years  to  develop. 

No  institution  can  hope  at  this  time  to  maintain  its  position  on  a 
prewar  revenue.  With  the  increased  cost  of  expert  service,  mate- 
rials, labor,  and  ever^'thing  that  goes  into  research,  it  is  manifestly 
impossible  for  an  experiment  station  to  do  so.  The  price  which  is 
being  paid  for  delay  in  meeting  these  higher  costs  is  a  heavy  one,  as 
becomes  forcefully  apparent  when  a  study  is  made  covering  any  con-^ 
siderable  range  of  country-.    It  is  expressed  in  a  slowing  up  of  re-- 
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search,  a  diminished  force  of  attack,  attention  to  questions  of  smaller 
ran<;e  or  sinii)ler  character,  and  a  falling  off  in  publication. 

The  results  are  evident  in  many  ways.  For  one  thing,  new  projects 
receive  less  study  in  their  preparation,  which  is  seen  in  a  less  clearly 
defined  objective,  less  reference  to  the  actual  status  of  inquiry  on  the 
subject,  and  a  less  effective  plan  of  attack.  In  many  cases  the  heads 
of  (k'partments  or  leaders  of  important  projects  have  become  involved 
in  a  variety  of  exacting  duties  connected  with  college  work  or 
administration.  It  is  the  old  story  of  combination  men  and  divided 
time  and  interests,  intensified  by  the  growth  of  the  colleges  and  the 
demands  of  teaching.  These  officers  are  attempting  to  retain  the 
leadership  of  projects  they  originally  inaugurated,  after  they  have 
been  largely  diverted  to  other  lines.  The  duties  they  have  taken  on 
frequently  make  it  impracticable  for  them  to  maintain  more  than  a 
quite  general  contact  or  advisory  relation  with  the  investigation. 
They  are  no  longer  able  to  participate  actively  in  the  projects,  and 
the  latter  must  be  left  to  others  in  large  measure  to  plan  and  perform 
if  they  are  to  be  steadily  progressive.  Unless  this  is  done  the 
"  leader  "  may  become  in  reality  a  drag.  In  such  case,  the  work 
instead  of  being  original  and  aggressive,  becomes  increasingly^  routine 
and  conventional ;  the  results  are  not  studied  criticalh'  and  built  upon 
systematically,  and  publication  often  lapses  for  many  jears. 

This  is  not  a  theoretical  possibility  but  an  actuality  which  is  taking 
place  all  too  frequently  of  late.  It  is  the  price  of  intentional  but 
unreal  economy — the  attempt  to  keep  up  the  showing  and  meet  the 
pressing  need  on  a  prewar  allowance.  And  it  is  a  reversion  or 
adherence  to  the  old  plan  of  placing  nominal  leadership  in  the 
department  head,  rather  than  developing  leadership  among  those 
who  are  actually  engaged  in  the  work  and  on  whom  progress  mainly 
de])ends.  If  the  latter  are  held  back  by  the  absorption  of  the  nominal 
leader  in  other  matters  or  reluctance  to  relinquish  control,  the  effect 
soon  becomes  evident  in  the  character  of  the  work  or  in  suspended 
])ublication. 

Of  late  the  practice  of  dividing  time  with  the  college  teaching  or 
extension  work  seems  on  the  increase,  rather  than  otherwise.  It  is 
a  residt  of  straitened  circumstances  in  part,  and  of  the  scarcity  of  ex- 
perts; but  in  part  it  grows  out  of  pressure  upon  the  stations  to  use 
the  surplus  time  of  men  not  fully  employed  by  their  college  duties. 
A  portion  of  the  salary,  amounting  to  from  $200  to  a  quarter  or  a 
third  of  the  whole,  is  assigned  to  the  station  on  the  assumption  that 
the  teacher  will  find  time  to  render  some  service  to  tHe  station.  Re- 
sponsibility for  his  so  doing  is  usually  left  with  the  director,  and 
the  division  is  made  on  the  motion  of  the  college  more  often  than  at 
the  request  of  the  station  for  the  assistance  it  is  supposed  to  supply. 
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In  many  cases  the  arranjrement  is  a  disaclvantao^eoiis  one  for  the 
station,  detracting  from  the  eiftcient  use  of  its  funds  and  increasing 
the  duties  of  administration.  This  is  especially  the  case  when  the 
amount  of  time  involved  is  small  and  fragmentary,  consisting  of  odd 
intervals  between  classes  or  possibly  only  summer  vacations.  In 
such  cases  investigation  is  incidental  to  other  exacting  activities 
rather  than  a  primary  function.  It  is  intermittent  instead  of  being 
continuous;  fragmentary,  and  hence  often  desultory.  Frequently 
it  is  an  added  burden  to  persons  Avho  count  themselves  of  the  teach- 
ing staff.  The  salary  involved  is  not  sufficient  to  stimulate  interest 
or  carry  much  responsibility.  From  the  standpoint  of  the  sta- 
tion, the  arrangement  is  wrong  in  both  theory  and  practice.  It  dif- 
fuses the  station  funds  too  broadly,  and  it  does  not  make  proper 
provision  for  the  orderly  and  efficient  conduct  of  investigation. 

With  the  present  kind  of  problems,  service  which  does  not  involve 
a  considerable  uninterrupted  portion  of  the  time  of  a  worker  who  is 
genuinely  interested  does  not  suffice  to  meet  the  needs  of  investiga- 
tion, and  actually  counts  for  but  little.  In  the  present  cramped 
financial  condition  of  most  of  the  stations  they  need  to  have  the 
full  benefit  of  their  resources,  and  to  make  the  best  possible  use  of 
them.  If  conditions  were  made  more  favorable  the  product  of  re- 
search might  be  quite  materially  increased,  especially  that  which 
marks  progress  and  represents  new  study  and  thought. 

There  is  a  feeling  that  in  some  respects  too  much  effort  continues 
to  be  directed  toward  minor  problems.  The  stations  have  been 
criticized  for  this  in  the  past,  and  especially  for  duplication  of  a 
kind  which  adds  nothing  really  new  and  hence  is  unprofitable. 
Repetition  wdiich  aims  to  secure  local  evidence  to  convince  the  public 
is  admittedly  in  the  nature  of  demonstration,  for  which  there  are  now 
more  effective  agencies  than  the  experiment  stations. 

The  greatest  need  is  for  the  stations  to  address  themselves  to  the 
large  questions,  which  call  for  their  special  skill  and  ability  to  solve. 
These  are  on  the  frontier ;  but  in  some  cases  the  experimental  work  is 
still  far  back  from  the  boundary  of  what  is  known,  going  over  prob- 
lems which  differ  only  in  respect  to  local  or  economic  conditions 
from  those  traversed  years  ago.  In  other  cases  the  experiments  are 
not  rounded  out  but  represent  the  outlook  and  the  labors  of  a  single 
department,  which  alone  can  give  only  a  one-sided,  inconclusive 
result.  We  need  to  get  beyond  such  defective  organization  of  ex- 
perimental work  and  provide  for  more  critical  examination  of  plans. 

The  conditions  referred  to  do  not  reflect  a  change  in  ideals  of  the 

stations  or  belief  that  their  work  should  be  any  less  intensive  and 

searching,  but  are  largely  a  result  of  circumstances.     They  are  a 

product  of  disrupted  forces,  of  change  enforced  by  competition,  of 
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sharin<r  time  Avith  other  branches  of  the  college,  the  distractions  of 
other  duties,  and  sometimes  inadequacy  of  ja reparation.  In  the 
latter  case,  deficient  vision,  a  lack  of  insight  into  the  nature  of  the 
problems  and  of  understanding  of  the  methods  of  research,  result  in 
retarding  investigation  and  diminish  the  general  efficiency  of  the 
station  force;  and  too  often  in  such  cases  there  is  an  absence  of 
sufficient  administrative  supervision  to  overcome  or  minimize  the 
effects. 

One  of  the  most  serious  aspects  of  the  present  situation  is  that 
relating  to  the  personnel.  The  grade  of  workers  and  the  incentive 
to  adequate  preparation  are  being  held  down  by  the  maintenance  of 
a  dead  level  of  salaries  which  does  not  recognize  the  superior  quali- 
ties and  training  required  for  research.  Surprisingly  little  progress 
has  been  made  in  propagating  within  the  institutions  the  idea  that 
investigation  is  a  type  of  creative  effort  which  calls  for  the  highest 
training  and  ability  it  is  possible  to  secure,  and  that  as  such  it  is 
entitled  to  special  recognition  in  the  matter  of  rank  or  compensation. 

We  say  that  research  is  paramount,  is  fundamental  to  all  other 
functions  of  the  college;  that  the  experiment  station  is  at  the  apex 
of  the  American  system  of  agricultural  education.  No  one  disputes 
the  statement — it  seems  to  be  frankly  and  unreservedly  accepted; 
but  there  is  a  reserve  about  expressing  it  in  terms  of  salary  or  ad- 
vanced rank.  As  a  result,  many  of  the  mature  investigators  whose 
work  has  attracted  attention  to  them  are  going  out  into  other  lines, 
and  very  few  young  men  are  preparing  themselves  by  severe  training 
to  take  up  this  exacting  line  of  original  inquiry.  The  stations  are 
obliged  to  recruit  their  forces  from  the  best  material  to  be  found, 
frequently  realizing  that  the  men  taken  on  do  not  fully  conform  to 
the  standards  of  a  few  years  ago. 

It  is  time  to  realize  and  to  express  in  concrete  action  the  fact  that 
the  most  profitable  investment  of  research  funds  is  in  men  and 
women  of  outstanding  ability;  that  these  are  no  less  entitled  to 
remuneration  which  recognizes  their  qualities  than  a  similar  class 
in  the  professions;  and  that  if  salary  inducements  are  to  be  held 
down,  either  by  the  general  attitude  toward  the  teaching  profession 
or  otherwise,  agricultural  investigation  at  the  colleges  will  continue 
to  decline,  more  rapidly  even  than  in  recent  years. 

The  interruptions  and  the  letting  down  of  research  during  the  war 
had  a  more  lasting  effect  than  was  anticipated.  The  staffs  and  their 
leaders  were  diverted;  they  were  affected  by  the  general  state  of 
mind  which  prevailed.  It  seems  hard  for  them  to  return  to  a  peace 
basis.  Conditions  are  still  against  it.  The  readjustment  is  slow,  and 
the  depleted  value  of  the  station  revenue  stands  as  a  distinct  obstacle. 

There  is  greater  need  of  administrative  leadership  than  ever  be- 
fore since  the  stations  were  well  under  way — of  a  kind  that  will 
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supply  the  animatinfj  spirit,  and  will  arouse  men  to  put  forward  tb.e 
best  there  is  in  them.  This  is  Avhat  constitutes  real  leadership.  The 
investigator  is  by  nature  an  optimist;  he  believes  in  the  possibility 
of  doing  things  that  have  never  been  done  before,  and  that  are 
w^orth  while  because  they  represent  growth  and  progress.  But  he 
needs  encouragement  and  support,  and  above  all  he  needs  the  inspira- 
tion of  opportunity. 

Not  only  do  present  conditions  call  for  unusual  administrative 
attention  to  the  station  affairs,  but  the  situation  with  respect  to  it 
emphasizes  a  frequent  inadequacy.  The  activities  of  the  station  need 
study  and  sympathetic  direction,  contacts  need  to  be  closely  main- 
tained, and  in  not  a  few  instances  the  product  of  investigation  needs 
adequate  presentation  in  order  that  the  station  and  the  author  may 
receive  credit  and  support  through  it.  The  deficiency  in  this  regard 
is  often  another  result  of  doubling  up  in  duties  to  save  money ;  and 
the  unusually  large  attendance  at  the  colleges,  with  the  difficulty  in 
securing  teachers,  has  increased  the  burdens  on  both  the  adminis- 
trative and  working  forces  of  the  stations. 

The  occasion  is  in  no  sense  one  for  pessimism  or  discouragement, 
but  rather  for  plain  speaking  and  right  understanding.  Those  who 
are  in  closest  touch  wath  the  situation  are  perhaps  most  optimistic 
and  confident  of  the  ultimate  outcome.  But  it  is  highly  important 
that  there  should  be  wider  realization  of  the  actual  condition,  and  not 
only  of  what  the  effects  may  be  but  what  they  already  are. 

Alread}^  several  of  the  States  have  come  to  the  rescue  with  new  or 
added  appropriations,  and  there  are  many  indications  of  the  readi- 
ness of  farmers'  organizations  and  communities  to  contribute  funds 
or  facilities  where  the  necessities  are  j^roperly  presented.  Never 
has  there  been  such  a  great  body  of  sound  public  sentiment  to  sup- 
port the  growth  of  our  agricultural  institutions  as  there  is  today, 
and  this  sentiment  is  grow'ing  in  force  and  understanding.  It  needs 
only  to  be  informed  and  guided. 

These  things  give  much  encouragement  for  the  continued  sup- 
port of  agricultural  research.  They  give  confidence  in  the  belief  that 
the  keystone  of  the  arch  of  agricultural  education  will  not  be  allowed 
to  disintegrate  and  weaken  to  the  danger  of  the  whole  superstructure. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


AGRICULTURAL  CHEMISTRY— AGROTECHNY. 

3Ianual  of  agricultural  and  food  chemistry,  C.  Ravenna  {Manuale  di 
AnaliHi  Chimica  Agraria  e  Bromatoloyica.  Bologna:  N.  Zanichelli,  1914,  pp. 
XMII+360,  figs.  28). — Tliis  manual  of  analytical  chemistry  contains  selected 
methods  for  the  quantitative  analysis  of  soils,  fertilizers,  mineral  constituents 
of  plants,  feeding  stuffs,  fungicides,  potable  waters,  wines,  vinegar,  edible  oils 
and  fats,  milk,  butter,  cheese,  and  flour.  An  appendix  contains  directions  for 
the  preparation  of  reagents  and  various  tables  to  be  used  in  connection  with 
the  analytical  methods  described. 

Continuation  and  extension  of  work  on  vegetable  proteins,  T.  B.  Osborne 
and  L.  B.  Mendel  {Carnegie  Inst.  Washington  Year  Book,  17  {1918),  pp.  302- 
310). — This  is  the  progress  report  for  1918  in  continuation  of  work  previously 
noted  (E.  S.  R.,  40,  p.  463).  The  investigations  outlined  have  been  noted  for 
the  most  part  from  other  sources. 

[The  urease  content  of  seeds],  D.  H.  Wester  {Cheni.  Weekbl.,  16  {1919), 
No.  51,  pp.  I.').'f8-lf}56). — Two  papers  are  presented. 

I.  The  urease  content  of  domestic  seeds  (pp.  1548-1551). — The  urease  con- 
tent of  46  varieties  of  seeds  was  determined  by  the  effect  of  glycerin  extracts 
of  the  seeds  upon  known  amounts  of  urea. 

The  seeds  varied  widely  in  their  urease  content,  15  showing  no  traces  of 
urease  and  the  others  widely  varying  amounts  as  determined  by  enzym 
activity.  This  was  true  not  only  of  different  families  but  of  different  species 
in  the  same  family.  The  highest  enzym  activity  next  to  the  soy  bean  and 
Canavalia  was  found  in  the  seeds  of  Cytisus  laburnum,  Oeranium  molle,  Vicia 
•silratica,  and  Lupimis  luteus. 

II.  The  urease  content  of  different  varieties  of  soy  beans  (pp.  1552-1556). — 
Determinations  by  the  method  noted  above  of  the  urea  content  of  about  48 
varieties  of  Asiatic  and  African  soy  beans  are  reported.  All  of  the  beans, 
whether  old  or  fresh,  possessed  strong  enzym  action. 

The  adjustment  of  the  reaction  of  bacteriological  media,  J.  McIntosh 
and  W.  A.  M.  Smart  {Lancet  [Londo7i],  1919,  II,  No  17,  pp.  723-726,  flg.  1).— 
This  is  a  brief  report  of  an  investigation  of  the  various  processes  of  adjusting 
the  reaction  of  bacteriological  media,  as  a  result  of  which  the  author  concludes 
that,  with  certain  precautions,  the  titration  method  is  not  only  a  reliable 
method  of  adjusting  the  reaction  in  routine  practice,  but  by  means  of  a  specially 
prepareil  graph  it  can  be  used  also  to  indicate  pH  values.  Titration  of  the  media 
at  room  temperature  instead  of  at  the  boiling  point  is  recommended  on  account 
of  possible  dissociation  of  the  complex  organic  compounds  of  the  media  at 
higher  temperature.  Thymolphthalein  is  considered  the  most  suitable  indicator 
for  titration  on  account  of  the  sharpness  of  the  end-point. 
10 


1920]  AGRICULTURAL   CHEMISTRY AGROTECHNY.  11 

The  colorimetric  method  recommeiided  by  Barnett  and  Chapman  (E.  S.  R., 
39,  p.  9)  is  considered  to  be  less  accurate  than  lias  been  stated  on  account 
of  the  difficulty  in  matching  shades  and  the  fact  that  the  scale  colors  do  not 
completely  match  those  of  the  broth  and  are  not  permanent. 

Directions  are  given  for  the  preparation  of  ordinary  and  double-strength 
broth  and  the  control  of  the  reaction  of  the  finished  media.  For  the  latter, 
instead  of  titrating  the  broth  again,  two  small  samples  of  the  medium  are 
diluted  in  test  tubes  with  an  equal  amount  of  distilled  water.  To  one  tube 
is  added  2  drops  of  0.5  per  cent  alcohol  solution  of  phenolphthalein  and  to  the 
other  2  drops  of  0.02  per  cent  solution  of  cresol  red.  If  the  reaction  is  correct 
(pH  7.6)  no  color  change  should  occur  in  the  first  tube,  while  a  rose  or  pink 
color  develops  in  the  second  tube. 

Iron  sulphid  as  an  indicator  in  acidinietry  and  a  new  quantitative 
method  for  the  determination  of  zinc,  .1.  Houben  {Ber.  Deut.  Chem.  GeselL, 
52  {1919),  No.  8,  pp.  161 3-1 621). —The  author  suggests  the  use  of  iron  sulphid 
as  an  indicator  in  acid-base  titrations  and  also  in  the  determination  of  zinc. 
For  the  latter  the  slightly  acid  solution  of  the  zinc  salt  is  saturated  with  hydro- 
gen sulphid,  a  crystal  of  iron  sulphate  is  added,  and  the  mixture  titrated  with 
n/4  or  n/5  sodium  hydroxid  or  borax  solution  with  constant  shaking  to  the 
end  point  of  a  milk-coffee  or  milk-chocolate  color. 

Colorimetric  determination  of  titration  -curves  without  buffer  mixtures, 
L.  J.  Gillespie  {Jour.  Amer.  Chem.  Soc,  42  {1920),  No.  4,  pp.  742-748,  fig.  1).— 
The  author  describes  a  method  devised  at  the  Bureau  of  Plant  Industry,  U.  S. 
Department  of  Agriculture,  for  securing  titration  curves  colorimetrically  with- 
out the  use  of  buffer  mixtures.  In  place  of  these  mixtures  a  color  standard 
is  used  consisting  of  a  series  of  pairs  of  test  tubes,  one  tube  of  each  pair 
containing  dilute  alkali  and  the  other  dilute  acid ;  and  both  containing  to- 
gether 10  drops  of  indicator  solution  of  suitable  strength,  the  drop  ratio  vary- 
ing from  1:9  to  9:1.  The  indicators  used  are  those  recommended  by  Clark 
and  Lubs  (E.  S.  R.,  36,  p.  111).  .A  .table  has  been  constructed  giving  the  H-ion 
exponent  for  each  pair  of  tubes  with  the  different  indicators  and  varying  pro- 
portions of  indicators  as  determined  by  means  of  the  buffer  mixtures  of  Clark 
and  Lubs  (E.  S.  R.,  3.5,  p.  801).  The  standard  tubes  are  u.sed  in  determining  the 
H-ion  exponent  by  a  technique  similar  to  that  proposed  by  Barnett  and  Chap- 
man (E.  S.  R.,  39,  p.  9)  with  the  use  of  a  single  comparator. 

The  technique  of  the  procedure  is  described  in  detail,  and  its  value  and 
limitations  are  dLscussed. 

The  relation  between  the  total  acidity,  the  concentration  of  the  hydro- 
gen-ion and  the  taste  of  acid  solutions,  R.  B.  Harvey  {Jour.  Avier.  Chem. 
Soc,  42  {1920),  No.  4,  pp.  712-714,  fig.  l).—To  determine  whether  the  taste  of 
an  acid  solution  is  due  to  the  H-ion  concentration  or  the  total  acidity  of  the 
solution,  a  comparison  was  made  at  the  Bureau  of  Plant  Industry,  U.  S.  De- 
partment of  Agriculture,  between  the  tastes  of  sodium  acetate  and  acetic 
acid  buffer  mixtures  at  different  H-ion  concentrations  and  at  different  acidi- 
ties for  each  H-ion  concentration.  The  acid  taste  of  the  buffer  solutions  was 
expressed  in  terms  of  the  normality  of  hydrochloric  acid  of  the  same  degree 
of  sourness,  since  at  the  dilutions  used  the  H-ion  concentration  and  total 
acidity  of  this  acid  were  practically  the  same. 

The  sourness  of  the  acetate-buffer  solution  as  thus  measured  was  found 
to  be  a  function  of  both  the  H-ion  concentration  of  the  buffer  solution  and 
its  total  acidity.  "  It  is  desirable,  therefore,  in  determining  the  acidity  of 
acid  foods  to  give  both  of  these  values  in  order  that  their  desirability  as  edible 
products  can  be  determined." 
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The  gold  numbers  of  protalbinic  and  lysalbinic  acids,  R.  A.  Gortnek 
(Jour.  Aiucr.  Clicm.,  Soc,  J,2  {l'J20),  No.  3,  pp.  Jlf^-T-JS?).— Determinations  are 
reported  I'roin  the  Minnesota  Experiment  Station  of  tlie  gold  nnmbers  of 
In-oliill)inic  and  lysalbinic  acids  and  also  of  various  other  colloidal  substances 
with  the  following  results:  Dextrin,  125  to  150;  soluble  starch,  10  to  15;  sodium 
oleate,  2  to  4;  egg  albumin,  0.08  to  0.1;  gum  arable,  0.1  to  0.125;  protalbinic 
acid,  0.15  to  0.2 ;  lysalbinic  acid,  0.1  to  0.125 ;  and  gelatin,  0.005  to  0.0125. 

Since  the  results  in  the  cases  of  gelatin,  egg  albumin,  and  gum  arable  are  in 
close  agreement  with  those  of  other  workers  the  values  are  thought  to  be 
reliable,  and  to  indicate  that  the  protective  action  of  protalbinic  and  lysalbinic 
acids  as  measured  by  the  gold  number  has  been  much  overrated. 

Potassium  chlorate  as  a  standardizing  substance  for  solutions  of  alkali, 
H.  ]{.  Van  Valkenhukgh  {.lour.  Ainer.  Chcni.  Sac,  J,2  {1920),  No.  4,  pp.  757- 
jdO). — A  method  of  standardizing  soluti(ms  of  alkali  is  proposed  which  depends 
upon  the  reduction  of  potassium  chlorate  with  sulphur  dioxid  and  the  standard- 
ization of  the  alkali  with  the  amount  of  sulphuric  acid  thus  formed  as  repre- 
sented by  the  equation  3S02+KC103+3aO=3H2S04+KCl. 

It  is  stated  that  the  best  results  are  obtained  by  purifying  the  C.  P.  potassium 
chlorate  by  reci-ystallization,  drying  it  from  4  to  6  hours  at  240°  C,  boiling  the 
solution  in  an  open  Erlenmeyer  flask,  and  passing  sulphur  dioxid  into  the 
boiling  solution  for  30  minutes.  Care  should  be  taken  to  remove  the  excess  of 
sulphur  dioxid  by  boiling,  after  which  the  titration  is  conducted  either  in  the 
hot  or  cold,  using  phenolphthalein  as  indicator. 

Comparative  results  of  the  standardization  of  a  solution  of  sodium  liydroxid 
against  potassium  chlorate  and  against  standard  acid  are  reported.  With  the 
new  method  uniform  results  were  obtained  which  agreed  closely  with  those  ob- 
tained with  the  standard  acid. 

Chemical  changes  in  the  composition  of  saccharin-bicarbonate  tablets, 
O.  Beyer  {Che»i.  Ztg.,  43  {1919),  No.  132,  pp.  751,  752).— Analyses  of  saccharin 
tablets  after  having  been  stored  for  different  lengths  of  time  showed  a  progres- 
sive loss  of  CO-  and  of  free  saccharin.  It  is  thought  that  sodium  saccharinate  is 
formed  even  in  the  manufacture  of  the  tablets,  and  that  this  increases  rapidly 
on  standing.     These  changes  deci'ease  the  solubility  of  the  tablets. 

Apparatus  for  the  determination  of  melting  points,  L.  M.  Dennis  {Jour. 
Indus,  and  Engin.  ClwnK,  12  (1920),  No.  4,  pp.  366-368,  figs.  2).— Descriptions 
and  illustrations  are  given  of  two  tubes  of  slightly  different  design  to  be  used 
as  the  sulphuric  acid  containers  in  melting  point  determinations.  The  tubes 
are  so  constructed  that  when  filled  with  sulphuric  acid  and  heated  the  acid 
circulates  through  the  tube  and  is  maintained  at  constant  temperature,  thus 
avoitling  the  errors  in  melting  point  determinations  due  to  uneven  heating  of 
the  acid. 

Acidity  and  acidimetry  of  soils. — I,  Studies  of  the  Hopkins  and  Pettit 
method  for  determining  soil  acidity,  H.  G.  Knight  (Jour.  Indus,  and  Engin. 
Cheni.,  12  (1920),  No.  4,  pp.  340-344,  figs.  ^).— The  discussions  and  criticisms  in 
the  literature  of  the  Hopkins  and  Pettit  method  for  determining  soil  acidity 
are  reviewed,  and  laboratory  studies  of  various  points  brought  up  in  these 
discussions  are  reported  from  which  the  following  conclusions  are  drawn: 

"  When  normal  solutions  of  potassium  nitrate,  potassium  chlorid,  sodium 
nitrate,  stxiium  chlorid,  and  calcium  chlorid  were  liercolated  through  an  acid 
soil  all  gave  the  same  end  titrations,  using  phenolphthalein  as  an  indicator. 
This  corroborates  Hopkins'  statements. 

"  The  acidity  of  the  salt  extract  of  an  acid  soil  is  independent  of  the  tempera- 
ture witliiu  the  range  from  25°  to  90°  C. 
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"  The  precipitate  formed  in  titrating  the  soil  extract  obtained  by  the  Hop- 
kins method  absorbs  the  indicator  to  a  marked  extent.  Tlie  end  result  depends 
upon  the  temperature,  time,  and  amount  of  indicator  used. 

"  The  acidity  of  tlie  first  portions  of  tlie  neutral  salt  extracts  of  an  acid  soil 
increases  with  increase  in  concentration  of  the  neutral  salts. 

"  The  difference  in  absorption  of  calcium  and  potassium  from  solutions  of 
their  bases  by  an  acid  soil  may  be  accounted  for  by  precipitation  effects. 

"  There  is  a  marked  basic  exchange  when  a  neutral  salt  solution  is  added  to 
an  acid  soil,  by  which  alumina  is  carried  into  solution.  This,  however,  does 
not  account  for  the  total  acidity  of  the  solution. 

"  When  acid  soil  is  extracted  with  ix)tassium  acetate  solution,  a  portion  of 
acetic  acid  may  be  distilled  off  from  the  extract,  showing  the  presence  of  free 
acid. 

"  Exchange  of  acid  radicals  when  an  acid  soil  is  treated  with  a  neutral  salt 
solution  was  not  noted." 

A  rapid  and  accurate  method  for  determining  nitrogen  in  nitrate  of 
soda  by  the  modified  Devarda  method  and  the  use  of  the  Davisson  scrubber 
bulb,  C.  A.  Butt  {Jour.  Indus,  and  Engin.  Chem.,  12  (1920),  No.  4,  pp.  352- 
35 Jf). — The  procedure  described  involves  the  use  of  the  Davisson  scrubber 
(E.  S.  R.,  40,  p.  806)  in  the  method  essentially  as  described  by  Allen,  a  modi- 
fication of  which  by  Davisson  and  Parsons  has  been  previously  noted  (E.  S.  R., 
40,  p.  711 ) .    The  technique  is  as  follows : 

The  sample  is  put  through  a  10-mesh  sieve  and  mixed  tlioroughly,  17,034  gm. 
being  then  weighed  into  a  500  cc.  volmetric  flask,  dissolved  in  300  cc.  of  water, 
cooled,  and  made  up  to  volume.  After  mixing  thoroughly,  25  cc.  of  the  soluticm 
is  pipetted  into  a  Kjeldahl  flask  of  500  to  650  cc.  capacity,  and  to  this  are  added 
300  cc.  of  water,  3  gm.  Devarda's  alloy  (75  per  cent  of  which  will  pass  a 
20-mesh  sieve),  and  3  to  5  cc.  45°  Baum4  NaOH.  The  flask  is  connected  at  once 
with  the  Kjeldahl  distilling  apparatus  fitted  with  the  Davisson  scrubber  into 
which  has  been  drawn  20  or  30  cc.  of  water,  and  the  distillation  conducted 
simultaneously  with  the  reduction,  the  boiling  being  so  regulated  that  from 
175  to  200  cc.  of  distillate  is  collected  in  about  one  hour.  The  ammonia  is  ab- 
sorbed in  21  cc.  of  n/2  H2SO4  and  titrated  as  usual  with  methyl  red  as 
indicator. 

Analyses  are  reported  which  indicate  that  exceptionally  accurate  results  are 
obtained  with  this  method,  and  that  the  presence  of  1  gm.  of  sodium  chlorid 
or  sodium  carbonate  in  the  sample  has  no  appreciable  effect  on  the  determina- 
tion. 

The  determination  of  iodid  and  bromid  in  mineral  waters  and  brines, 
W.  F.  Baughman  and  W.  W.  Skinner  {•Jour.  Indus,  and  Engin.  Chem.,  12 
{1920),  No.  Jf,  p.  358). — In  this  paper  some  results  are  reported  of  the  iodid  and 
bromid  content  of  mixtures  of  iodid,  bromid,  and  chlorid,  as  determined  by 
combining  the  ferric  sulphate  method  for  iodid  described  in  a  previous  contri- 
bution (E.  S.  R.,  41,  p.  12)  with  the  chromic  acid  method  for  bromid  (E.  S.  R., 
42,  p.  8).    The  general  procedure  is  as  follows: 

The  iodin  is  determined  in  one  sample  by  the  permanganate  method.  From 
another  sample,  which  should  contain  not  more  than  0.1  gm.  of  bromin  as 
bromid  nor  more  than  10  gm.  of  total  solids,  the  iodin  is  removed  by  oxidation 
with  ferric  sulphate  and  distillation  with  steam,  the  distillate  beuig  received 
in  a  potassium  iodid  solution.  The  residue  in  the  distilling  flask  is  transferred 
to  a  beaker,  heated  to  boiling,  and  treated  with  annuonium  or  sodium  hydroxid 
to  precipitate  the  iron.  After  filtering  and  washing  the  precipitate  with  hot 
water  the  filtrate  is  evaporated  to  dryness  and  the  bromid  determined  in  the 
residue  by  the  chromic  acid  procedure. 
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The  iddiii  wliicli  has  been  absorbed  in  potassium  iodld  may  be  titrated  with 
tbiosulphate  and  tlie  results  cliecked  witli  tliose  obtained  by  the  permanganate 
niciliod.  The  results  ol)taiiied  with  permanganate  are,  however,  uniformly 
higher  and  are  considered  more  accurate.  While  the  results  for  bromid  are 
also  low,  the  metlwxl  outlined  is  considered  to  give  more  accurate  results  than 
any  oilier  metiiod  for  the  bromid  content  of  such  mixtures. 

The  quantitative  microanalysis  of  foods  and  feeding  stuffs,  W.  Hekter 
(Ztsclir.  rnlersuch.  Kahi:  ii.  Gcnusstntl.,  38  (1919),  No.  3-^,  pp.  65-89,  figs. 
JO). —This  is  a  description  t)f  the  author's  method  for  the  quantitative  micro- 
analysis of  starch-containing  food  materials  and  feeding  stuffs,'  together  with 
a  discussion  of  the  scope  and  reliability  of  the  method. 

Determination  of  lactose  in  altered  milk,  E.  Hildt  (Ann.  Chim.  Analijt..  2. 
SCT-.,  2  (1920),  No.  2,  pp.  43-.'f6). — It  is  pointed  out  that  samples  of  milk  pre- 
served with  l)ichromate  alter  more  or  less  in  composition  depending  upon  the 
season,  and  that  this  alteration  is  shown  particularly  in  the  content  of  lactose, 
which  on  standing  undergoes  partial  hydrolysis.  To  determine  the  extent  of 
this  alteration  the  author  proposes  a  series  of  calculations  involving  the  use 
of  factors  consisting  of  the  reducing  power  of  definite  quantities  of  hyd rated, 
anhydrous,  and  hydrolyzed  lactose.  In  hydrolyzing  the  lactose,  benzene-sul- 
phonic  acid  was  used  as  a  catalyzer  as  previously  recommended  (E.  S.  R.,  40, 
p.  507). 

Rapid  method  of  estimating  lead  in  cassia  oil,  O.  F.  Lubatti  (.Tour.  Sac. 
Chcm.  Indus.,  39  {1920),  No.  3,  pp.  35T,  36T,  fig.  1).—In  the  method  described 
the  lead  is  estimated  colorimetrically  as  follows: 

Five  cc.  of  the  cassia  oil  is  diluted  to  20  cc.  with  70  per  cent  alcohol,  and  5 
or  2.5  cc.  of  this  solution  (depending  upon  the  estimated  lead  content)  is 
pipetted  into  a  50  cc.  Nessler  tube  of  2.5  cm.  diameter  and  diluted  to  about  20 
cc.  with  90  per  cent  alcohol.  A  blank  from  lead-free  cassia  oil  is  similarly  pre- 
pared, and  to  each  of  the  tubes  is  added  1  cc.  of  ammonium  sulphid  solution. 
To  the  blank  is  then  added,  with  thorough  stirring,  a  standard  lead  solution  in 
90  per  cent  alcohol  (1  cc=0.0001  gm.  of  lead)  until  the  color  of  the  blank 
matches  that  of  the  sample  when  compared  in  the  Duboscq  colorimeter  or  a 
similar  device.  A  special  colorimeter  devised  by  the  author  is  described  and 
illustrated. 

The  results  obtained  witli  commercial  samples  of  cassia  oil  by  this  method 
and  by  the  gravimetric  procedure  of  extracting  the  lead  with  dilute  nitric  acid 
and  precipitating  as  lead  sulphate  showed  a  close  agreement,  although  the  re- 
sults obtained  by  the  new  method  were  slightly  lower.  Determinations  of  the 
lead-dissolving  jiower  of  cassia  oil  indicated  that  the  amount  of  lead  absorbed 
increased  with  time  to  a  maximum  value  of  0.074  after  one  month.  The 
amount  of  lead  in  commercial  samples  as  a  result  of  the  use  of  lead  containers 
averaged  from  0.04  to  0.06  per  cent. 

Problems  investigated  at  the  color  laboratory,  Bureau  of  Chemistry, 
H.  D.  GiBBS  {Chein.  and  MetoUnrg.  Engin.,  22  (1920),  No.  9,  pp.  405-407,  figs. 
2). — The  author  discusses  briefly  some  of  the  problems  which  have  been  or  are 
being  investigated  at  the  color  laboratory  of  the  Bureau  of  Chemistry,  U.  S. 
Department  of  Agriculture.  These  include  the  production  of  photographic 
sensitizing  dyes;  vapor  phase  chlorination.  oxidation,  and  sulphonation  ;  and 
various  chemical  problems  undertaken  for  the  Air  Service  during  the  war. 

A  previous  statement  of  the  objects  and  problems  of  the  color  laboratory  has 
been  noted  from  another  source  (E.  S.  R.,  40,  p.  16). 

>  W.  Herter  and  W.  Rasch,  Ztschr.  Gosam.  Getreidew.,  6  (1914),  No.  10-11,  pp.  210, 
211;  7   (li»15),  No.  1'.  pp.  30-42. 
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Determination  of  the  saponification  number  of  dark-colored  resins,  H/ 

Salvaterra  {Chem.  ZUj.,  43  (1919),  No.  134,  PP-  "^65,  766,  figs.  3). —To  avoid  the 
difficulty  of  observing  tlie  end-point  in  tlie  ordinary  titration  witli  phenol- 
phtiialein  or  otiier  indicators  in  tlie  case  of  dark  colored  resins,  the  author  sug- 
gests two  alternatives.  In  one,  three  samples  of  the  resin  are  saponified  in  the 
usual  way,  using  fr(mi  2  to  4  gm.  of  the  substance  in  each  saponification.  One 
of  these  saponified  samples  is  then  titrated  roughly  with  n/2  H2SO4.  using  as 
an  indicator  2  cc.  of  a  2  per  cent  alkali  blue  solution.  The  other  samples,  after 
cooling,  are  treated  with  about  0.5  cc.  less  H2SO4  than  the  amount  used  in  the 
trial  titration,  made  up  to  200  cc.  with  alcohol,  and  filtered.  An  aliquot  of  the 
filtrate  (100  cc.)  is  then  titrated,  using  either  alkali  blue  or  phenolphthalein  as 
indicator. 

In  the  other  method,  saponification  is  completed  as  usual,  after  wliich  a  solu- 
tion of  barium  chlorid  is  added  and  the  heating  continued  for  some  time 
longer.  This  precipitates  the  barium  soaps  of  the  fatty  acids  and  reacts  with 
the  excess  of  potassium  hydroxid.  liberating  barium  hydroxid. 

"The  fumaric  acid  fermentation  of  sugar,  C.  Wehmer  {Ber.  Deut.  Chem. 
GeselL,  51  [1918),  No.  U,  pp.  1663-1668,  flffs.  6).— The  author  states  that  the 
fermentation  of  cane  sugar  by  a  variety  of  Aspergillus  which  he  has  named 
A.  fumaricus  results  in  the  formation  of  a  considerable  amount  of  fumaric 
acid,  together  with  a  small  amount  of  citric  acid.  The  acid  under  ordinary 
conditions  is  formed  in  the  free  state  as  an  oxidation  product  of  the  sugar.  In 
the  presence  of  calcium  carbonate  a  crystalline  mass  of  calcium  fumarate  is 
formed,  which,  on  isolation  and  purification,  crystallizes  from  a  water  solution 
in  rosette-shaped  crystals. 

INIicrophotographs  are  given  of  calcium  and  lead  fumarate  and  of  the  free 
fumaric  acid. 

Fruit  cook  book,  R.  Mertens  (Obsteinkochbilchlein  fur  den  BiirgerUchen  u. 
Feincren  Havshalt.  Wiesbaden:  Rtid.  Bechtold  d  Co.,  1918,  17,  ed.,  rev.,  pp. 
YII-\-176,  figs.  70). — In  tlie  revision  by  E.  .Tunge  of  this  manual  of  directions 
for  preserving  fruit,  special  advice  is  given  in  regard  to  choice  of  methods  and 
the  selection  of  fruit  during  times  of  sugar  shortage.  The  use  of  partially  ripe 
fruit  is  discouraged  on  account  of  its  lower  content  of  sugar.  Similarly  the 
use  of  sugar-rich  berries  for  wine  making  is  discouraged  on  account  of  the  loss 
of  sugar  during  fermentation. 

Drying  problems  of  to-day,  R.  Schmidt  (Ztschr.  Angew.  Chem.,  32  (1919), 
No.  30,  Aufsatzt.,  pp.  108-113;  abs.  in  Chem.  Ahs.,  13  (1919),  No.  23,  p.  3253).— 
This  is  a  general  discussion  of  the  practical  problems  involved  in  the  successful 
dehydration  of  foods  and  feeding  stuffs,  with  particular  emphasis  on  the  selec- 
tion of  the  proper  method  for  dilferent  materials,  depending  upon  their  structure 
and  the  ease  with  which  they  give  up  moisture. 

The  casein  industry,  .1.  Pedersen  (Neiu  Zeal.  Jour.  Agr.,  19  (1919),  No.  6, 
pp.  347-354). — With  a  view  to  obtaining  a  better  quality  of  commercial  casein 
in  New  Zealand,  the  author  enumerates  various  causes  contributing  to  poor- 
quality  products  and  describes  in  detail  several  processes  of  manufacture,  with 
their  advantages  and  disadvantages. 

METEOROLOGY. 

Predicting  minimum  temperatures  from  hygrometric  data,  .T.  W.  Smith 
et  al.  (V.  S.  Mo.  Weather  Rev.  Sup.  16  (1920),  pp.  76,  pi.  1.  flgs.  52).— In  addi- 
tion to  the  leading  paper  by  .T.  W.  Smith,  with  an  introduction  by  C.  F.  Marvin, 
an  abstract  of  which  has  been  previously  noted  (E.  S.  R.,  42,  p.  619),  this  num- 
ber contains  shorter  articles  on  Cape  Cod  Cranberry  Frosts,  by  H.  J.  Franklin ; 
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Forecasting  Miiiiiiiuni  Temperatures,  by  G.  S.  Bliss;  Predicting  Minimum  Tem- 
I)eriitures  in  tlie  New  Orleans,  La.,  District,  by  I.  M.  Cline;  Predicting  Minimum 
Temperatures,  by  W.  S.  Belden  ;  Minimum  Temperature  Forecasting  at  Roswell, 
N.  Mex.,  by  C.  Hallenbeck ;  Frost  and  Minimum  Temperature  Studies  in  the  Rio 
Grande  Valley  Project,  U.  S.  Reclamation  Service,  by  R.  M.  Shaver;  Predicting 
of  Minimum  Temperatures  in  Colorado,  by  F.  H.  Brandenburg;  Notes  on  Dam- 
age to  Fruit  by  Low  Temperatures — Prediction  of  Minimum  Temperatures,  by 
E.  S.  Nichols ;  Prediction  of  Minimum  Temperatures  in  the  Gunnison  and  Un- 
compahgre  Valleys  in  Western  Colorado  Based  on  Data  Recorded  at  Montrose, 
by  F.  W.  Brist ;  Forecasting  Minimum  Temperatures  in  Utah,  by  J.  C.  Alter ; 
Predicting  Mininunn  Temperatures  in  the  Walla  Walla,  Wash.,  Frost-warning 
District,  by  C.  C.  Garrett;  Forecasting  Mininnim  Temperatures  in  Oregon  and 
California,  by  F.  D.  Young;  A  Statistical  Method  for  Predicting  Minimum  Tem- 
peratures, by  H.  F.  Alciatore;  The  Minimum  Temperature,  A  Function  of  the 
Dew  Point  and  Humidity,  at  5  p.  m.  of  the  Preceding  Day — Method  of  Deter- 
mining this  Function  by  Successive  Approximations  to  Group  Averages,  by  G.  F. 
McEwen;  and  New  Methods  of  Predicting  Orchard  Temperatures  in  the  San 
Diego  Citrus  District,  by  H.  F.  Alciatore. 

Forecasting  frosts,  B.  A.  Keen  {Nature  [London],  104  (1920),  No.  2618,  pp. 
Jf.')0,  /i5]). — The  relative  merits  of  dilTerent  methods  of  temperature  prediction 
are  fully  discussed  in  this  article. 

The  relation  between  wind  and  evaporation,  W.  Gallenkamp  (Met.  ZtscJir. 
[B  run. sir  irk],  3|  (1917),  No.  1,  pp.  24-29,  figs.  5). — An  apparatus  for  measuring 
this  relation  is  described  and  results  obtained  with  it  are  given. 

Amount  and  temperature  of  evaporation  and  moisture  need,  W^.  Koppen 
(Met.  Zt.schr.  [Brnnsivick],  34  (1911),  No.  2,  pp.  49^8,  figs.  8).— Data  for  air 
temperature,  evaporation  temperature,  humidity,  and  amount  of  evaporation  for 
Mauritius;  Johannesburg;  Bulawayo ;  Cairo;  Devil's  Peak  Plantation,  near 
Kapstadt,  Africa  ;  Windsor,  New  South  Wales ;  Cordova,  Argentina  ;  and  vari- 
ous places  in  Russia  are  summarized  and  analyzed.  A  general  conclusion 
drawn  is  that  the  evaporation  capacity  is  directly  proportional  to  the  aridity  of 
the  air.  It  is  pointed  out  that  this  is  a  neglected  field  of  investigation  of  great 
importance  to  plant  production. 

Amount  and  temperature  of  evaporation  and  moisture  need,  W.  Gallen- 
kamp (Mot.  Ztschr.  [Brmrswick],  34  (1911),  No.  10-11,  pp.  349-354,  figs.  8).— 
This  article  describes  and  discusses  results  obtained  with  an  apparatus  devised 
by  the  author  for  studying  this  question. 

Effect  of  afforestation  on  hidden  condensation,  P.  Descombes  {Rei\  Sci. 
[I'ori.s].  .56  (1918),  No.  16,  pp.  490-492;  ab.s.  in  Internatl.  Inst.  Agr.  [Rome], 
Intenuitl.  Rcr.  Sci.  and  Pract.  Agr.,  10  (1919),  No.  3,  pp.  258,  259).— In  this 
article  the  importance  of  afforestation  in  regulating  the  flow  of  water  and  in- 
creasing the  amount  retained  in  the  soil  is  emphasized.  It  is  maintained,  more- 
over, that  afforestation  largely  increases  hidden  condensation,  that  is,  dew, 
mist,  hoar  frost,  and  the  like,  which,  though  not  registered  by  the  rain  gauge, 
are  often  as  important  as  rain. 

The  action  of  trees  in  withdrawing  water  from  the  atmosphere,  P.  Des- 
coMHES  (Compt.  Rend.  Acad.  Sci.  [Paris],  169  (1919),  No.  23,  pp.  1106-1108: 
ahs.  in  Rev.  Sci.  [Paris],  51  (1919),  No.  24,  pp.  154,  755).— The  author  reports 
observations  which  indicate  that  trees  are  active  agents  in  causing  condensa- 
tion of  atmospheric  moisture  in  other  forms  than  as  rain,  and  that  reforest- 
ing is  an  effective  means  of  increasing  and  conserving  the  water  supply. 

Meteorological  summary,  1918,  R.  B.  Hendrix  (Oklahoma  Sta.  Rpt.  1919, 
p.  59).— A  tabular  monthly  and  annual  summary  of  observations  at  the  sta- 
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tion  on  temperature,  precipitation,  cloudiness,  and  wind  is  given.  This  shows 
that  the  mean  annual  temperature  of  the  year  was  58.1°  F.,  as  compared  with 
a  mean  of  60.6°  for  1893-1917.  The  lowest  temperature  recorded  was  —12° 
January  12,  the  highest  105°  August  4.  The  precipitation  was  40.07  in.  as  com- 
pared with  the  mean  of  33.29  in. 

Meteorological  data,  G.  T.  McNess  (Texas  Sta.  Bui.  254  {1919),  pp.  4-6).— 
Observations  on  temperature,  precipitation,  humidity,  evaporation,  and  wind 
velocity  at  the  Nacogdoches  substation,  Texas,  during  the  three  years,  1916-18, 
are  recorded. 

The  mean  monthly  temperature  for  the  period  was  65.94°  F.,  the  highest 
monthly  temperature  being  105°  in  July,  1917,  the  lowest  1°  in  January,  1918. 
The  mean  monthly  humidity  was  78.82  per  cent ;  the  average  rainfall  was  37.69 
in.  (18.15  in.  of  which  fell  during  the  crop-growing  season,  May-October)  ;  the 
average  annual  evaporation  "from  a  water  surface  was  46.46  in.  The  mean 
temperature  of  the  crop-growing  season  was  75°. 

"  The  growing  season  is  comparatively  long,  and  during  the  past  three  years 
the  last  freezing  temperature  in  the  spring  occurred  on  March  18,  1917,  and 
the  first  freeze  in  the  fall  on  October  19  of  the  same  year.  In  comparing  the 
climatic  conditions  for  the  three  years  with  the  records  for  the  past  20 
years,  we  find  that  the  average  precipitation  was  below  the  normal  of  45.69  in. 
The  year  1917,  with  precipitation  of  28.26  in.,  was  the  lowest  for  the  20  years 
that  records  have  been  reported.  The  precipitation  for  1916  and  1918  came 
within  5  in.  of  the  normal.  This  average  shortage  for  the  period  has  been 
the  limiting  factor  in  crop  yields. 

"  The  results  obtained  from  the  tests  conducted  with  a  variety  of  crops 
Indicate  that  the  earlier  in  the  season  plantings  can  be  made  the  larger  will  be 
the  yields." 

Climatology,  F.  Catrain  {Rev.  Agr.  [Santo  Dotnitu/o],  14  (1918),  No.  7,  pp. 
217-220;  abs.  in  InternaU.  Inst.  Agr.  [Rome'\,  Inteniatl.  Rev.  Sci.  and  Pract. 
Agr.,  10  {1919),  No.  3,  pp.  252,  253). — This  article  summarizes  and  discusses 
eight  yeai's'  observations  at  the  city  of  Santo  Domingo,  on  temperature,  rain- 
fall, and  humidity,  and  on  this  basis  attempts  to  forecast  the  probable  success 
of  various  kinds  of  crops  in  the  different  districts  of  the  southern  coastal  re- 
gion of  the  Republic  of  Santo  Domingo. 

[Phenological  observations  in  the  British  Islands],  J.  E.  Clark  and  H.  B. 
Adames  (Quart.  Jour.  Roy.  Met.  Sac.  [London],  45  {1919),  No.  192,  pp.  285-309, 
figs.  2). — Observations  at  110  stations  during  the  year  ended  November  30, 
1918,  are  summarized. 

"  The  year  1918  exhibited,  in  the  early  months,  a  striking  contrast  to  the  per- 
sistent cold  of  1917.  Both  years  gave  a  most  abnormal  April  cold  spell.  In 
1918  this  proved  disastrous  because  of  the  previous  forwardness.  In  1917  no 
harm  ensued.  The  mischief  showed  itself  in  ruined  tree-fruit  crops,  mainly 
from  direct  destruction,  but  aided  further  by  decreased  resistance  to  aphis  and 
caterpillar  attack." 

In  discussing  this  paper,  E.  Gold  brought  out  the  fact  that  the  isotherms 
and  isophenes  are  far  from  correspondence,  and  suggested  that  possibly  sun- 
shine would  provide  the  clue  to  the  differences. 

Meteorological  review,  C.  Flammarion  (Ann.  Astron.  et  Met.  [Paris],  56 
{1920),  pp.  307-339,  figs.  8). — Observations  on  pressure,  temperature  of  the  air 
and  soil,  humidity,  precipitation,  wind,  sunshine,  and  cloudiness,  in  the  region 
of  Paris,  are  summarized  for  1918  and  compared  with  results  of  similar  ob- 
servations in  previous  years.  Variations  in  the  weather  conditions  of  different 
seasons  of  the  year  are  compared  for  a  long  period  of  years. 
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The  rainfall  regime  of  Tunis,  (J.  Ginestous  (Dir.  Gen.  Af/r.,  Com.  et  Colon. 
[Tunis],  Bill.,  22  (1918),  No.  94,  PP-  51-80,  pis.  5).— The  amount  and  monthly 
and  seasonal  distrihution  of  rainfall  during  the  year  ended  November  30,  1918, 
are  shown  in  tables  and  charts,  and  the  outstanding  facts  are  briefly  discussed. 

The  winter  rainfall  (December  to  February)  was  deficient.  The  .spring 
rainfall  was  above  the  normal  and  very  favorable  for  crop  growth.  The 
suinnier  was  almost  rainless  except  the  tirst  part  of  July,  The  autumn  rainfall 
was  slightly  below  normal. 

SOILS— FERTILIZERS. 

The  organic  matter  of  the  soil:  A  study  of  the  nitrogen  distribution  in 
different  soil  types,  C.  A.  Moerow  (Thesis,  Univ.  Minn.,  1918,  pp.  79). — A  his- 
torical review  of  the  subject  is  given,  and  studies  of  the  nitrogen  distribution 
in  several  different  substances  and  soil  types  using  the  Van  Slyke  method 
are  reported,  including  fibrin  hydrolyzed  in  the  presence  of  a  mineral  subsoil, 
a  calcareous  black  grass  peat,  an  acid  sphagnum-covered  peat  hydrolyzed  alone 
in  the  presence  of  a  mineral  subsoil  and  in  the  presence  of  stannous  chlorid, 
an  acid  muck  soil,  seven  samples  of  mineral  surface  soil,  and  extracts  of  a 
sphagnum-covered  peat  and  of  a  calcareous  black  grass  peat  soluble  in  1  per 
cent  of  hydrochloric  acid,  4  per  cent  sodium  hydroxid  but  precipitated  by  acid, 
and  4  per  cent  sodium  hydroxid  and  not  precipitated  by  acid.  The  seven 
mineral  soils  included  Fargo  clay  loam,  Fargo  silt  loam,  Carrington  silt  loam, 
Hempstead  silt  loam,  prairie-covered  loess,  and  forest-covered  loess.  The  fol- 
lowing conclusions  are  drawn : 

"  The  figures  for  the  ammonia  nitrogen  in  a  protein  analysis  are  not  appre- 
ciably changed  when  the  hydrolysis  is  carried  out  in  the  pi'esence  of  an  ignited 
mineral  soil  equal  to  20  times  the  weight  of  the  protein  material.  The  '  humin  ' 
nitrogen  is  greatly  increased  by  the  addition  of  ignited  mineral  soil.  It  was 
shown  that  histidin  nitrogen  can  not  account  for  this  increase,  neither  is  it 
due  to  the  presence  of  carbohydrates,  since  the  soil  lost  all  its  organic  matter 
on  ignition.  .  .  .  Since  practically  all  mineral  soils  give  furfural  on  treat- 
ment with  acid,  it  is  very  likely  that  a  very  considerable  amount  of  the  total 
humin  nitrogen  found  is  due  to  the  presence  of  carbohydrates  in  the  soil,  which 
give  rise  to  furfural  during  hydrolysis.  This  may  combine  with  certain  of  the 
nitrogenous  compounds  and  cause  an  increase  in  the  humin  nitrogen,  as  well 
as  adsorb  or  occlude  nitrogenous  compounds  in  the  humin  formed  from  fur- 
fural by  polymerization. 

"  This  investigation  of  the  distribution  of  organic  nitrogen  in  the  soil  indi- 
cates a  new  fraction,  the  nature  of  which  has  not  been  previously  recognized. 
This  is  the  fraction  of  nitrogen  removed  from  a  colorless  solution  by  calcium, 
iron,  and  aluminum  hydroxids  on  the  addition  of  calcium  hydroxid.  The 
nitrogen  retained  in  this  fraction  must  consist  almost  entirely  of  nonprotein 
material,  since  the  organic  sul)stances  in  this  precipitate  have  been  shown  to 
be  colorless  organic  compounds  adsorbed  by  or  combined  with  the  metallic 
hydroxids.  This  fraction  has  been  reported  as  nitrogen  precipitated  by  calcium 
hydroxid.  The  true  humin  nitrogen  remains  in  the  residual  soil  after  hy- 
drolysis, but  in  addition  nonhumiu  nitrogenous  compounds  must  also  be  re- 
tained in  this  fraction.  The  strength  and  volume  of  the  hydrochloric  acid 
used  in  hydrolysis  has  little  effect  on  the  nitrogen  distribution  of  the  hy- 
drolysate,  provided  acid  as  strong  as  constant  boiling  acid  is  used  in  the 
proportion  of  at  least  two  parts  of  acid  to  one  of  soil.  Results  gained  from 
a  study  of  different  soils  indicate  that  the  organic  nitrogen  dissolves  during 
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hydrolysis  to*  almost  the  same  extent  regardless  of  the  origin  and  nature  of 
the  soil. 

"  Some  very  interesting  figures  are  found  in  the  comparison  of  the  different 
extracts  from  sphagnum-covered  peat.  The  portion  soluble  in  sodium  hydroxid 
and  not  precipitated  by  hydrochloric  acid  gives  a  nitrogen  distribution  ap- 
proximating very  closely  that  of  a  normal  plant  protein.  The  nitrogen  dis- 
solving in  the  preliminary  hydrochloric  acid  leaching  shows  a  nitrogen  dis- 
tribution which  is  certainly  not  due  exclusively  to  protein  materials,  e.  g.,  an 
ammonia  nitrogen  pei'centage  of  65.4  and  amino-nitrogen-in-filtrate-from-bases 
of  17.11  per  cent.  When  an  attempt  was  made  to  isolate  alcohol-soluble  and 
salt-soluble  proteins  from  the  soil,  the  amounts  obtained  were  so  small  that  it 
seems  safe  to  conclude  that  no  appreciable  quantities  of  these  types  of  pro- 
teins are  present.  The  most  significant  fact  brought  out  by  this  study  is  that 
the  organic  nitrogen  distribution  in  different  soil  types  is  very  uniform." 

The  washing  out  of  nitrates  by  drainage  water  from  uncropped  and  un- 
manured  land,  E.  J.  Russell  and  E.  H.  Richakds  (Jour.  Agr.  Set.  [England], 
10  {1920),  No.  1,  pp.  22-43,  figs.  7).— This  article  supplements  and  brings  up  to 
date  a  report  by  N.  H.  J.  Miller,  published  in  1906,  and  also  reviews  all  of  the 
results  of  the  work  since  1877,  when  systematic  determinations  of  nitric  nitro- 
gen and  chlorin  in  the  drainage  water  of  the  Rothaiusted  drain  gauges  were 
begun. 

"  Broadly  speaking,  the  results  show  that  uncropped  land  steadily  and  per- 
sistently loses  nitrogen  in  the  form  of  nitrates.  This,  of  course,  was  known. 
The  unexpected  feature  is  the  slowness  with  which  the  soil  loses  the  power 
of  producing  nitrates  from  its  own  stock  of  nitrogenous  compounds.  At  the 
beginning  of  the  experiment  the  soil  contained  0.146  per  cent  of  nitrogen, 
about  3,.500  lbs.  per  acre  in  the  top  9  in. ;  it  yielded  up  about  40  lbs.  of  nitrogen 
per  acre  per  annum  to  the  drainage  water.  At  the  end  of  nearly  50  years  it 
still  contains  0.099  per  cent  of  nitrogen,  or  2,380  lbs.  in  the  top  9  in.,  and  it 
still  gives  up  to  the  drainage  water  21  lbs.  of  nitric  nitrogen  per  acre  per 
annum,  enough  to  produce  a  15-bu.  crop  of  wheat,  although  neither  manure  nor 
crop  residues  have  been  added  during  the  whole  of  the  period.  If  the  curve 
showing  the  rate  of  fall  continued  its  present  course  and  without  further 
slowing  down,  no  less  than  150  years  would  be  needed  for  exhaustion  of  the 
nitrogen. 

"  So  far. as  can  be  ascertained,  the  nitrogen  lost  from  the  soil  appears  wholly 
as  nitrate  in  the  drainage  water.  From  the  top  9  in.  of  the  20-in.  and  60-in. 
gauges  the  nitrogen  lost  has  been,  respectively,  1,124  and  1,172  lbs.  per  acre.- 
The  nitric  nitrogen  in  the  drainage  water  amounts  to  1,247  and  1,200  lbs  per  acre 
in  the  two  gauges.  These  figures  are  arrived  at  by  adding  together  the  whole 
of  the  nitrate  found  and  such  estimated  amounts  as  are  possible  for  the  first 
seven  years  before  regular  determinations  were  made,  deducting  nitrogen  in- 
troduced by  the  rain.  The  subsoil  is  left  out  of  account,  but  evidence  is  ad- 
duced to  show  that  it  contributes  little  if  anything  to  the  nitrate  in  the  drain- 
age water.  Two  items  admittedly  lack  precision,  being  estimates  only,  but 
they  are  based  on  reasonable  grounds  and  are  probably  not  far  wrong." 

The  nitrate  in  the  drainage  water  showed  a  closer  relationship  to  rainfall 
than  to  any  other  single  factor,  and  nearly  as  clear  a  relationship  to  the  quantity 
of  water  percolating  through  the  gauges.  It  is  found,  however,  that  exceptionally 
wet  or  dry  years  have  after  effects  which  persist  in  the  following  season.  "  Dm*- 
ing  an  exceptionally  wet  year  the  soil  not  only  loses  a  large  amount  of  nitrate, 
but  apparently  t(j  some  extent  the  power  of  producing  nitrate.  ...  In  some  of 
the  very  dry  years  the  opposite  effect  is  seen ;  less  nitrate  is  washed  out  than 
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Is  usual  iluriuK  the  pei-iod,  but  more  is  washed  out  in  tlie  following  year."  On 
an  avcraKe  "  1  in.  of  rain  lias  for  the  past  25  years  washed  out  1  lb.  of  nitro- 
gen, and  for  15  years  before  that  it  washed  out  1.1  lb.;  only  in  the  last  6 
years  is  tliere  any  distinct  sign  of  falling  off." 

The  effect  of  temperature  is  largely  masked  by  that  of  rainfall,  although  the 
data  indicate  a  relationship  between  summer  sunshine  and  the  loss  of  nitrates 
during  the  following  winter,  the  loss  tending  to  be  higher  after  a  hot  summer 
than  after  a  cold  one.  It  is  noted,  however,  that  this  elfect  is  not  a  simple 
one  because  a  hot  summer  is  usually  also  a  dry  one. 

Tlie  recorded  data  for  chlorin  show  a  very  close  agreement  between  the 
amount  in  the  rain  water  and  that  recovered  in  the  drainage  water.  The  amount 
of  chlorin  in  the  rain  water  during  the  27  years  of  observation  was  441.5  lbs.  per 
acre,  the  amount  in  the  drainage  water  being  441. .53  lbs.  for  the  20-in.  drain 
gauge.  455.8  lbs.  for  the  40-in.  gauge,  and  447.58  lbs.  for  the  60-in.  gauge. 

The  relations  existing  between  the  soil  and  its  water  content,  B.  A.  Keen 
{Jour.  Ayr.  Sci.  [Enyland],  10  {1920),  No.  1,  pp.  U~71,  figs.  2).— This  paper, 
a  contribution  from  the  Rothamsted  Experimental  Station,  summarizes  a  num- 
ber of  reiwrts  on  the  subject,  particularly  those  which  are  based  on  the  so- 
called  colloidal  hypothesis.  The  reports  are  discussed  under  the  subjects  of 
(1)  soil  moisture  in  general,  (2)  attempts  to  obtain  a  more  complete  theory  of 
soil  moisture  i-elations,  and  (3)  surface  forces  in  soils  and  the  colloidal  hy- 
pothesis. 

All  the  experiments  discussed  have  a  direct  bearing  on  the  soil  solution  con- 
sidered as  the  nutrient  medium  for  plant  growth,  and  show  that  the  soil  and 
the  soil  solution  are  bound  together  by  intimate  relationships  and  that  a  change 
in  the  moisture  content  is  reflected  in  the  resulting  alteration  of  all  the  com- 
plex variables  involved.  "  Conclusions  based  on  an  examination  of  soil  solu- 
tion after  it  has  been  removed  from  the  soil  can  not  be  regardefl  as  necessarily 
quantitative,  and  it  is  open  to  doubt  whether  they  are  always  qualitative." 

The  point  emphasized  as  brought  out  in  the  experiments  discussed  is,  there- 
fore, that  in  all  studies  of  soils  it  is  necessary  to  recognize  that  the  system 
soil+soil  solution  must  be  treated  as  a  whole.  "The  relations  between  the 
soil  and  its  moisture  content  are  exceedingly  complex,  and  considerations  of 
surface  films  distributed  over  an  inert  mineral  framework  such  as  sand  grains, 
are  insufficient  to  explain  the  observed  facts  for  they  give  rise  to  a  classifica- 
tion of  soil  moisture  into  more  or  less  arbitrary  and  water-tight  compart- 
ments, .  .  .  Study  of  the  soil  from  the  colloidal  point  of  view  appears  to  be 
the  most  promising  way  of  obtaining  further  knowledge  of  these  vital  but  intri- 
cate relationships." 

The  evaporation  of  water  out  of  sanded  and  unsanded  moor,  Tacke,  and 
Densch  (Mitt.  Tcr.  Ford.  Moorkultur  Dent.  Reiche,  34  {1916),  No.  2-i.  pp.  45-i- 
Jf63). — Several  experiments  extending  over  two  years  on  the  evaporation  of 
moisture  from  moor  soils  which  had  been  covered  with  sand,  as  compared  with 
the  evaporation  from  uncovered  moor  soils,  are  reported.  While  in  some  cases 
there  was  marked  evaporation  from  the  sanded  soils,  the  results  indicate  that, 
in  moor  soils  heavily  saiturated  with  water,  evaporation  is  prevented  by  a  suffi- 
cient covering  with  sand,  and  only  in  extraordinary  cases  when  the  sand  cov- 
ering itself  becomes  saturated  with  water  will  the  evaporation  of  excess  water 
out  of  the  sand  covering  induce  a  stronger  evaporation  from  the  moor  soil. 
Kun-off  was  hindered  on  sand-covered  moor  soil.s. 

The  Trufast  test  for  sour  soil,  PI  O.  Fippin  {Jour.  Amer.  Sac.  Agron.,  12 
{1920).  No.  2.  pp.  65-68). — A  new  method  for  meeting  the  dominant  require- 
ments of  the  problem  of  so-called  acid  or  sour  soils  is  described. 
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The  chemical  principles  employed  in  the  method  are  as  follows :  To  bring 
the  acidity  of  the  soil  into  liquid  suspension  where  it  can  be  measured,  the 
soil  is  suspended  in  a  strictly  neutral  solution  of  -calcium  nitrate  of  sp.  gr.  1.3 
at  76°  F.  After  suspension  in  60  cc.  of  this  solution  for  from  5  to  10  minutes 
with  thorough  shaking,  the  mixture  of  soil  and  solution  is  filtered  through  a 
neutral  filter  paper  and  the  first  15  or  20  drops  of  extract  are  rejected  to  correct 
for  absorption  of  the  paper.  An  aliquot  portion  of  the  soil  extract,  15  cc,  is 
used  for  titration.  The  alkali  used  in  titration  is  a  solution  of  sodium  carbonate 
having  a  strength  of  n/49.5.  The  indicator  used  is  methyl  red  which  does  not 
react  freely  to  carbonates. 

The  amount  of  soil  used  in  the  test  is  6.166  cc.  The  sample  of  soil  is 
measured  by  liquid  displacement.  No  heat  is  used,  and  the  necessity  for 
mathematical  calculations  is  eliminated  by  the  character  of  the  outfit  and  the 
strength  of  the  solution.  The  number  of  cubic  centimeters  of  alkali  required 
is  read  direct  from  the  scale,  the  strength  of  the  alkali  in  comparison  with  the 
volume  of  the  soil  used  being  siich  that  each  scale  division  represents  a  lime 
absorption  equivalent  to  500  lbs.  of  calcium  oxid  per  acre  6  in.  of  soil.  Every 
fourth  division  represents  one  ton,  and  these  are  numbered  from  the  bottom. 

The  results  of  a  few  determinations  of  soil  acidity  by  the  method  are  given. 

Reclaiming  Iowa's  *'  push  "  soils,  L.  W.  Forman  {Iowa  Sta.  Bui.  191 
(1919),  pp.  162-176,  figs.  7). — This  report  deals  with  the  so-called  push  soils  of 
southern  Iowa,  which  occur  as  small  partially  unproductive  areas  on  hillsides 
where  the  surface  loess  soil  is  shallow  and  a  heavy  impervious  clay  subsoil 
appears  near  or  at  the  surface.  These  soils  occur  in  otherwise  productive  land 
in  areas  varying  from  ttj  to  1  or  2  acres.  Seepage  spots  frequently  occur 
in  connection  with  push  soils. 

Analyses  of  samples  of  push  soils  show  that  they  are  not  lacking  in  plant 
nutrients,  but  are  deficient  in  organic  matter  and  are  acid  in  reaction.  Phos- 
phorus and  nitrogen  are  generally  found  in  sufhcient  amounts  for  good  crop 
growth  at  present,  but  with  increased  crop  production  these  elements  will  need 
to  be  applied.  Five  years'  results  from  a  field  experiment  on  a  typical  push 
soil  area  show  the  value  of  drainage,  deep  tillage,  manuring,  and  liming  on  the 
wheat,  corn,  oats,  and  soy  beans  of  the  rotation.  Drainage  is  very  essential 
for  the  reclamation  of  push  soils  and  should  be  the  first  treatment  practiced. 
Manuring  proved  a  most  valuable  treatment  and  is  recommended,  especially 
in  connection  with  drainage  and  deep  plowing,  which  is  distinctly  profitable 
on  push  soils. 

The  improvement  and  irrigation  requirement  of  wild  meadow  and  tide 
land,  W  L.  Powers  and  W.  W.  Johnston  (Oregon  Sta.  Bui.  167  (1920),  pp.  3-^. 
figs.  25). — Experiments  conducted  as  a  phase  of  the  Oregon  Soil  and  Soil 
Water  Investigations,  in  cooperation  with  the  U.  S.  Department  of  Agricul- 
ture, are  reported  on  the  reclamation  of  the  wild  meadow  and  tule  lands  in 
eastern  Oregon,  which  cover  355,000  and  160,000  acres,  respectively.  The  wild 
meadow  land  comprises  over  one-third  of  the  irrigated  area  of  the  State. 

The  chief  soil  types  are  silt  loam  and  peat.  The  chief  vegetation  on  the 
peat  swamps  is  tules  and  flags  mingled  with  wire  and  sugar  grass,  while  the 
chief  meadow  grasses  are  redtop,  blue  joint,  ^^^re  grass,  and  wild  clovers. 
These  swamp  lands  are  irrigated  by  wild  flooding  from  sloughs  and  canals  led 
along  the  contour  lines.  The  water  table  is  raised  and  sheet  water  is  kept 
on  the  surface  until  a  short  time  before  harvest,  when  part  of  it  is  removed  by 
a  crude  system  of  drainage. 

The  average  monthly  precipitation  for  the  summer  months  during  the  past 
five  years  has  been  slightly  below  normal.    The  temperature  has  been  slightly 
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higher  tlmii  n.inii;il.    Tlie  evaporation  for  the  live  suniiiier  months  has  averaged 
ahout  3o  in. 

In  the  ("lu'wancari  I?;isln  alsike  clover  and  tiniotliy  have  yielded  3J  tons  an 
acre  as  compared  to  J  ton  of  native  grass  on  adjoining  land.  The  most  eco- 
nomical yields  per  acre-inch  have  heen  ohtained  with  12  in.  of  irrigation  water. 
The  maxinunu  yields  have  been  obtained  with  about  IS  in. 

Alfalfa  in  Harney  Basin  has  produced  about  2  tons  an  acre,  while  native 
wild  hay  has  averaged  but  ^  ton  an  acre.  At  the  Harney  Valley  substation  from 
6  to  10  in.  depth  of  irrigation  has  given  the  best  results  with  row  crops.  Field 
peas  and  grain  have  done  best  with  8  to  12  in.,  while  with  alfalfa  the  best 
results  have  been  secured  with  18  in. 

In  the  Klamath  Basin  a  duty  of  12  in.  has  been  found  most  profitable  when 
the  soil  is  saturated  in  the  spring.  In  the  Fort  Klamath  country  the  substi- 
tution of  alsike  clover  and  timothy  for  the  native  grasses  has  more  than 
doubled  the  production  of  forage. 

The  results  of  the  past  five  years  show  that  an  average  depth  of  18  in.  of 
water  on  the  field  produced  the  maximum  yield  obtained.  An  average  of 
12  in.  has  given  the  largest  yield  per  acre-inch.  The  average  water  cost  of 
dry  matter  under  good  conditions  for  alsike  and  timothy  has  been  600  lbs. 
The  water  cost  for  wild  hay  has  averaged  1,000  lbs.  and  over. 

The  coarse  swamp  vegetation  can  be  replaced  by  pasturing  and  mowing,  or 
by  carefully  burning  olf  when  the  ground  is  still  wet.  Oats  and  field  peas  are 
suitable  crops  for  the  first  year  or  two  after  reclamation ;  later,  permanent 
alsike  clover  and  timothy  meadows  can  be  established.  On  new  land  a  moist, 
firm  seed  bed  and  inoculated  clover  seed  are  essential.  The  double  corrugated 
roller  is  a  good  tool  for  firming  peat  soil.  Rye,  sweet  clover,  and  copious 
irrigation  following  drainage  help  to  reclaim  alkali  spots^  Gypsum  or  sulphur 
aids  the  solution  and  removal  of  black  alkali.  The  strip-border  method  of 
irrigation  has  been  found  the  most  successful.  Subirrigating  from  field  ditches 
has  been  successful  on  medium  and  shallow  peat  when  underlaid  with,  a  re- 
tentive subsoil.  Barnyard  nianui-e  has  given  a  good  increase  on  shallow  peat 
soils.  Marked  increases  have  been  secured  from  the  application  of  sulphur 
to  alfalfa  on  swamp  borders. 

Fertilizer  needs  of  marsh  soils,  A.  R.  Whitson  and  H.  W.  Ullspeeger 
{Com.  Fert..  20  (1920),  Xo.  2,  pp.  42,  ^fj).— This  paper,  a  contribution  from  the 
Wisconsin  Experiment  Station,  reports  data  on  the  chemical  composition  of 
peat,  muck,  and  marsh-border  soils.  It  is  stated  that  many  of  these  soils  are 
not  acid,  this  being  the  case  in  the  marshes  in  eastern  and  southern  Wisconsin. 

Peat,  when  dry,  weighs  but  12  to  20  lbs.  to  the  cubic  foot.  Muck  soil  weighs 
from  40  to  50  lbs.,  while  the  marsh-border  soils  often  run  from  60  to  80  lbs. 
to  the  cubic  foot.  The  chemical  composition  also  varies,  especially  in  regard 
to  nitrogen,  which  shows  about  the  same  variation  that  the  organic  matter. 
does.  It  is  noted  that  the  nitrogen  content  (pounds)  of  all  marsh  soils  is  very 
high  compared  with  upland  soils.  Peats  are  exceptionally  rich  in  nitrogen 
because  tliey  are  composed  almost  entirely  of  organic  matter.  Peat  soils  as 
a  rule  are  very  low  in  the  mineral  elements — ^potassium  and  phosphorus. 
Mucks  are  better  supplied  with  these  two  elements,  though  the  potassium  con- 
tent is  low  in  comparison  with  upland  clay  or  silt  loam.  The  marsh-border 
soils  are  well  supplied  with  both  potassium  and  phosphorus,  as  well  as  with 
nitrogen,  and  therefore  have  high  cropping  possibilities.  Potassium  is  con- 
sidered to  be  a  connnon  factor  limiting  crop  yields  on  peat  and  muck  soils. 

The  utilization  of  moors  for  soil  improvement  and  for  fertilization  of 
crops,  RippERT  {Mitt.  Vcr,  Ford.  Moorkultur  Deut.  Reiche,  38  {1920),  Nos.  2, 
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PI).  20-24,'  S,  pp.  30-36). — Tlie  results  of  a  munber  of  different  experiments  on 
the  subject  are  reported. 

Experiments  on  the  treatment  of  waste  soils  with  peat  and  moor  soils  which 
had  been  treated  with  from  20  to  40  per  cent  lime  showed  tluit  the  peat-lime 
mixture  had  a  marked  effect  in  increasini;  crop  yields  and  in  making  available 
the  nutrients  in  the  soil.  More  extensive  pot  experiments  with  oats,  in  which 
peat  litter  was  used  treated  wuth  lime,  showed  that  the  peat-lime  mixture 
alone  was  unfavorable.  The  addition  of  a  mixture  of  peat  and  molasses  also 
did  not  increase  crop  yields. 

In  further  experiments,  strongly  decomposed  moor  soil  was  used  which  was 
treated  with  potassium  carbonate.  The  moor  soil  alone  had  a  favorable  effect 
upon  crop  yield,  and  this  was  marketlly  increased  by  treatment  with  potassium 
carbonate. 

A  comparison  of  raw  peat  with  peat  treated  with  potassium  carbonate  and 
molasses  on  beets  and  potatoes  showed  that  the  raw  peat  had  a  favorable  effect 
upon  crop  yield,  but  that  the  treated  peat  gave  no  better  i-esults  than  the  raw 
peat,  owing,  it  is  thought,  to  the  addition  of  organic  nitrogen-free  matter  to  the 
soil.  Experiments  with  a  bacterized  peat  .showed  the  undoubted  favorable  action 
of  such  a  peat  fertilizer  on  the  yield  of  potatoes. 

Experiments  by  others  bearing  on  the  subject  are  also  discussed  and  sum- 
marized. 

Experiments  in  various  methods  of  covering  with  sand  and  fertilizing 
upland  peat  bogs,  J.  Hansen  {Tid.sskr.  Plantearl,  26  (1919),  No.  4,  pp.  553- 
624). — Experiments  conducted  at  the  Askov  Experiment  Station  during  the 
years  1899  to  1916,  inclusive,  are  reported,  the  main  object  of  which  was  to 
observe  the  effect  of  covering  a  typical  upland  peat  bog  with  a  layer  of  mineral 
soil.  The  peat  was  from  3  to  5  meters  (10  to  16  ft.)  deep.  Sections  of  the 
field  were  covered  with  5.2  cm.  and  10.4  cm.  (2  and  4  in.)  of  sand  which  was 
then  mixed  with  the  peat  soil  to  the  depth  of  the  plowed  furrow. 

The  crops  grown  were  rye,  horse-beans,  peas,  potatoes,  turnips,  swedes,  oats, 
clover,  and  grass.  In  the  beginning  there  was  a  considerable  decrease  in  the 
crop  of  rye,  potatoes,  turnips,  swedes,  and  to  some  extent  oats,  as  a  result  of 
covering  with  sand.  During  the  later  years  of  the  experiment  these  crops, 
with  the  exception  of  potatoes,  were  much  larger  on  sand  covered  soil  than  on 
uncovered  soil.  An  average  of  the  results  of  the  whole  period  showed  that 
rye  was  practically  unaffected  by  the  sand  covering,  and  that  potatoes  gave 
the  largest  crop  on  uncovered  soil  and  the  smallest  on  soil  thickly  sand  covered. 
The  crop  of  turnips  and  swedes  was  somewhat  smaller,  but  the  yield  in  dry 
substance  was  about  the  same  from  covered  soil  as  from  uncovered  soil.  Oats 
yielded  more  grain  and  less  straw  on  covered  than  on  uncovered  soil  and  the 
thickness  of  the  covering  was  of  little  or  no  importance.  Le.guminous  crops — 
clover  and  grass — showed  a  constant  increase  depending  on  the  thickness  of  the 
covering. 

In  connection  with  the  sand  covering  experiments,  an  experiment  was  con- 
ducted with  stable  manure  plus  artificial  fertilizers  and  artificial  fertilizers 
alone.     The  better  results  were  obtained  with  artificial  fertilizers  alone. 

Maintaining  the  soil  fertility  on  AVisconsin  dairy  farms,  F.  L.  Musbach 
(Wis.  Farmers'  Insts.  Bui.  32  (1919),  pp.  .55-63  figs.  2).— Studies  of  the  average 
income  and  outgo  of  phosphorus  from  10  dairy  farms  in  northwestern  Wis- 
consin, where  cream  is  the  principal  cash  product,  showed  that  more  than  one- 
third  of  the  nitrogen,  two-thirds  of  the  potassium,  and  about  one-sixth  of  the 
phosphorus  disappeared.  A  study  of  the  average  income  and  outgo  of  phos- 
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plK.rus  from  10  dairy  furuis  on  wliicli  in  addition  to  whole  milk  some  small 
grains  were  sold  showe<l  a  loss  of  15  per  cent  of  phosphorus. 
"^  The  results  are  taken  to  indicate  that  the  increase  in  yield  brought  about 
through  the  growing  of  clover  and  the  introduction  of  a  rotative  scheme  of 
farming  tends  to  extract  larger  amounts  of  phosphorus  from  the  soil  than  would 
lie  the  case  otherwise.  On  the  basis  of  these  results  the  importance  of  carefully 
conserving  the  manure  and  of  maintaining  and,  if  possible,  increasing  the 
phosphorus  supply  of  the  soil  is  emphasized. 

Soil  fertility,  K.  H.  Gurnky  (Proc.  Roy.  Soc.  Queensland,  30  (1918),  pp.  4- 
77)._Considerable  data  relative  to  the  fertility  of  Queensland  soils  is  sum- 
marized from  different  sources.  It  is  noted  that  27  per  cent  of  the  Queensland 
soils  have  been  found  to  have  a  low  humus  content,  and  the  increase  and 
maintenance  of  the  organic  matter  in  these  soils  is  considered  to  be  of  the 
greatest  importance. 

Forest  fertilization  experiments  in  a  heathered  pine  plantation,  Ludwig 
{Zt.schr.  Forst  u.  Jagdw.,  52  {1920),  No.  1,  pp.  ^2-5i ) .—Experiments  on  the 
treiitment  of  a  clayey  sand  forest  soil  covered  with  heather  are  reported,  tlie 
purpose  being  to  determine  and  correct  the  injurious  influence  of  the  heather 
and  to  establish  a  soil  condition  favorable  to  the  development  of  pine  trees. 
The  experimental  area,  covering  about  30  acres,  was  divided  into  48  squares 
of  espial  area  and  the  soil  submitted  to  different  treatments,  including  clear- 
ing and  cultivation,  clearing  alone,  cultivation  alone,  and  different  fertilizer 
treatments. 

It  was  found  that  fertilization  alone  with  mineral  fertilizers  neither  favored 
the  growth  of  pine  trees  nor  reduced  the  growth  of  the  heather,  especially  where 
the  soil  was  uncultivated  and  the  heather  removed.  A  favorable  action  on  the 
growth  of  pine  trees  was  only  obtained  where  the  addition  of  plant  nutrients 
was  accompanied  by  an  improvement  of  the  physical  condition  of  the  soil.  This 
was  accomplished  in  two  ways.  The  first  consisted  in  covering  the  soil  with 
a  thick  layer  of  humus-producing  plant  residues.  In  this  case  a  mineral 
fertilizer  was  not  necessary.  Better  results  were  obtained  by  growing  soil 
improving  plants  on  the  experimental  areas. 

Season  most  favorable  for  applying  barnyard  manure,  S.  Rhodin 
{Meddel.  Centralaust.  Forsoksv.  Jordhruksomradet,  No.  183  {1919),  pp.  32;  also 
in  K.  Landtbr.  Akad.  Mandl.  och  Tidskr.,  58  {1919),  No.  3,  pp.  127-158;  abs.  in 
Chem.  Abs.,  14  {1920),  No.  3,  p.  307). — Experiments  with  potatoes  and  beets 
showed  that  in  all  cases  spring  applications  of  barnyard  manure  gave  much 
better  results,  both  in  total  crop  and  dry  matter,  than  fall  or  winter  applica- 
tions. The  returns  from  fall  applications  averaged  50.4  per  cent  and  those 
from  winter  applications  53.4  per  cent  of  the  returns  from  spring  applications. 
Long  exposure  of  the  manure  resulted  in  losses  of  ammonia  and  total  nitrogen. 

Observations  on  the  guano  of  Sardinia,  M.  Giua  {Gaz.  Chim.  Ital.,  Ji9 
{1919),  II,  No.  5-6,  pp.  21,6-249) .—The  results  of  analyses  of  samples  of  bat 
guanos  from  caves  in  Sardinia  are  summarized.  It  is  noted  that  within  a 
particular  layer  there  is  a  variation  in  composition  from  prevailingly  am- 
moniacal  to  prevailingly  phosphatic  with  a  deficiency  in  nitrogen.  Studies  of 
certain  deposits  of  recent  origin,  white  in  color  and  greasy  in  appearance, 
showed  a  considerable  phosphatic  content,  accompanied  by  more  or  less  calcium 
carbonate,  silica,  iron,  aluminum,  and  magnesium  oxids,  and  a  small  percentage 
of  nitrate. 

The  demand  and  supply  of  fixed  inorganic  nitrogen  in  the  United  States, 
A.  H.  White  {Chcm.  and  Metallurg.  Enyin.,  22  {1920),  No.  8,  pp.  369-371,  fig. 
1). — This  paper,  a  contribution  from  the  University  of  Michigan,  presents  a 
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concise  review  of  present  and  future  needs  for  nitrogen  and  of  the  advantages 
eUiimed  from  the  continuous  operation  of  the  Government  nitrate  plants  to 
lielp  supply  industrial  and  agricultural  requirements. 

The  commercial  oxidation  of  ammonia,  G.  A.  Perley  {Jour.  Indus,  and 
Engin.  Chcm.,  12  {1920),  Nos.  1,  pp.  5-16;  2,  pp.  119-129,  figs.  5).— This  paper, 
a  contribution  from  the  New  Hampshire  College,  deals  with  the  influence  of  the 
more  important  factors  involved  in  the  oxidation  of  ammonia,  and  reports  the 
results  of  extensive  research  into  the  subject. 

The  caking  of  sulphate  of  ammonia,  C.  G.  Atwater  and  J.  F.  W.  Schulze 
{Chem.  and  Metallurg.  Engin.,  22  {1920),  No.  8,  pp.  373,  37/^).— Laboratory 
experiments  are  reported  which  indicate  that  the  impurity  in  ammonium  sul- 
phate causing  caking  is  pyridiu  sulphate.  "  This  causes  the  sample  to  feel 
moist  to  the  touch,  and  due  to  its  presence  5n  the  sulphate  the  latter  will  take 
up  moisture  on  damp  days,  only  to  lose  it  later  with  the  decreasing  humidity  of 
the  atmosphere  to  produce  a  decided  caking  effect.  The  amount  of  water  taken 
up,  as  well  as  the  resultant  caking,  is  in  proportion  to  the  amount  of  pyridin 
sulphate  present. 

"  By  passing  dry  NH3  gas  through  samples  containing  pyridin  sulphate, 
pyridin  is  liberated  and  passes  off.  If  the  NH3  is  preheated,  quicker  and  more 
thorough  results  are  obtained.  A  treatment  of  the  sulphate  with  very  dilute 
ammonia  liquor  produces  practically  the  same  effect  and  in  some  cases  would 
be  more  practical  commercially.  Ammonium  sulphate  may  be  produced  by 
either  of  these  simple  methods  freed  of  a  major  part  of  its  original  pyridin  con- 
tent. In  this  state  it  will  not  absorb  an  appreciable  amount  of  moisture  from 
the  air  and  its  caking  Avill  be  negligible." 

Potassium  nitrate  from  the  Chilean  nitrate  industry,  P.  F.  Holstein 
{Jour.  Indus,  and  Engin.  Chem.,  12  {1920),  No.  3,  pp.  290-293,  figs.  2).— Methods 
for  the  separation  of  the  potash  from  Chilean  nitrate  are  described,  particu- 
larly fractional  crystallization,  evaporation,  and  refrigeration.  It  is  stated 
that  whatever  method  can  be  best  used  by  a  plant  will  depend  on  local  con- 
ditions. 

"  The  character  of  the  ore  and  its  potash  content,  the  air  temperature  in 
summer  and  winter,  the  composition  of  the  mother  liquor,  and  numerous  other 
factors  must  all  be  given  consideration.  Refrigeration  will  produce  a  higher 
grade  nitrate  at  a  much  lower  cost  than  will  evaporation.  On  the  other  hand, 
evaporation,  if  properly  carried  out  in  the  right  type  of  evaporator,  has  the 
advantage  that  tlie  water  removed  from  the  system  may  be  used  as  additional 
wash  water  for  washing  the  tailings  in  the  boiling  tanks,  thus  increasing  the 
recovery  of  sodium  nitrate." 

It  is  noted  that  the  average  potassium  nitrate  content  of  all  the  nitrate 
shipped  from  Chile  is  about  2  per  cent.  On  this  basis  the  production  of  potas- 
sium nitrate  in  Chile  during  the  year  ended  June  30, 1918,  was  about  130,000,000 
lbs.,  representing  about  30,000  tons  of  potash,  or  about  21  per  cent  of  the  total 
consumption  in  the  United  States. 

The  formation  of  the  double  salts  of  calcium  and  potassium  sulphates 
at  100°  C,  E.  Anderson  and  R.  J.  Nestell  {Jour.  Indus,  and  Engin.  Chem., 
12  {1920),  No.  3,  pp.  243-246,  fig.  i).— Tests  made,  apparently  in  connection' 
with  the  recovery  of  potash  in  cement  mills,  to  determine  the  equilibrium  con- 
centration of  potassium  sulphate  in  solution  in  contact  with  solid  gypsum  and 
potassium  penta-calcium  sulphate  on  the  one  hand  and  solid  syngenite  and 
potassium  penta-calcium  sulphate  on  the  other,  at  100°  C,  indicate  that  these 
concentrations  are  "  1.05  moles  of  K2SO.  per  1,000  moles  H2O  for  the  former  and 
9.26  nioles  of  K2SO4  per  1,000  moles  H2O  for  the  latter  equilibrium.    The  corre- 
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spondins  values  for  calcium  sulphate  are  0.24  and  0.1  mole,  respeclively,  per 
I.O(M>  mules  ILO." 

Potash  in  J  J)  18,  W.  13.  Hicks  (U.  S.  Geol.  Suri^eij,  Min.  Resources  U.  S., 
1918,  lit.  2.  pp.  n-\-385-4.'f5).— This  bulletin  deals  with  the  production  and  use 
of  potash  and  potash-bearinj:  materials  in  the  United  States  and  foreign 
countries  during  1918.  and  gives  a  general  discussion  of  the  industry  in  dif- 
ferent parts  of  the  world. 

The  production  of  potash-bearing  materials  in  the  United  States  in  1918 
amounted  to  207,686  short  tons,  equivalent  to  a  total  content  of  .54,803  short 
tons  of  potash.  This  production  was  nearly  70  per  cent  greater  than  in  1917 
and  represented  about  22  per  cent  of  the  normal  consumption  in  the  country. 
In  1918  the  production  came  from  10  distinct  classes  of  raw  materials. 
Natural  brines  furnished  about  73  per  cent  of  the  output,  the  Nebraska  lakes 
alone  contributing  about  .53  per  cent  and  Searles  Lake,  Cal.,  the  second  largest 
(piaiitity  from  a  single  source.  Kelp  yielded  about  9  per  cent  of  the  total  pro- 
duction, follo\v(>d  by  smaller  contributions  from  molasses,  alunite,  cement,  etc. 

I'otash  materials  marketed  in  1918  varied  gi-eatly  in  composition  and  in  con- 
tent of  potash.  Crude  mixed  salts,  containing  from  20  to  28  per  cent  of  potash 
and  composed  largely  of  carbonates  and  sulphates  of  sodium  and  potassium, 
constituted  about  58  per  cent  of  the  output;  muriate,  containing  60  to  96  per 
cent  of  potassiurr*  chlorid,  equivalent  to  38  to  62  per  cent  of  potash,  about  24 
per  cent ;  sulphate,  containing  35  to  51  per  cent  of  potash,  6  per  cent ;  and  low- 
grade  chlorid,  crude  carbonate,  caustic,  potash  char  and  ash,  cement  and  blast- 
furnace dust,  and  miscellaneous,  the  remainder.  Most  of  the  muriate  was  of 
low  grade  and  much  of  it  contained  borax,  while  the  larger  portion  of  the 
sulphate  was  of  high  grade.  Crude  carbonate  and  caustic  was  largely  the 
product  made  from  wood  ashes.  As  marketed,  much  of  the  carbonate  contained 
about  70  per  cent  of  potassium  carbonate  mixed  with  about  30  per  cent  of 
potassium  sulphate  and  other  impurities. 

Approximately  53  per  cent  of  the  total  production  came  from  Nebraska.  34 
per  cent  from  California,  7  per  cent  from  Utah,  and  the  other  6  per  cent  from 
18  other  States  and  Porto  Rico.  The  domestic  production  of  reflned  potassium 
salts  in  1918,  exclusive  of  chlorids  and  sulphates,  amounted  to  53,661,676  lbs. 
and  the  sales  amounted  to  43,833,503  lbs. 

Potassium  salts  (U.  S.  House  Represent.,  66  Cong.,  1  Sess.,  Com.  Ways  and 
Means  ireariniis  on  rotassium  Salts,  1919,  pp.  214). — The  details  of  the  hearings 
before  the  Committee  on  Ways  and  Means  of  the  House  of  Representatives, 
U.  S.  Congress,  on  a  bill  for  the  control  of  importation  of  potassium  salts,  are 
given. 

Potash  fertilizers  (Bd.  Agr.  and  Fisheries  [London],  Leaflet  335  (1920), 
pp.  3). — Brief  popular  information  on  the  price,  fertilizing  value,  and  practical 
use  of  potash  fertilizers  in  England  is  contained  in  this  leaflet. 

Phosphoric  acid:  Facts  about  the  most  important  of  mineral  soil  con- 
stituents, ,T.  A.  Brock  {Faets  About  Sugar,  10  (1920),  Nos.  3,  p.  50;  4,  pp.  70, 
7/).— Brief  information  is  given  on  the  chemical  composition  of  the  common 
phosphatic  fertilizers,  factors  in  their  availability,  and  their  action  in  soil  and 
toward  plants. 

I,  The  relative  availability  of  acid  phosphate  and  the  native  soil  phos- 
phates in  the  presence  of  pulverized  limestone.  II,  Future  of  the  agri- 
cultural lime  industry,  .T.  L.  Burgess  (N.  C.  Dept.  Agr.  Bui.  4I  (1920),  No.  3, 
pp.  24).— In  Part  I  of  this  bulletin  a  review  and  summary  of  a  number  of 
works  by  others  on  the  availability  of  acid  and  native  phosphate  in  the  presence 
of  lime  are  given,  from  which  the  conclusion  is  drawn  that  while  acid  phosphate 
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reverts  to  insoluble  forms  in  tlie  soil,  those  forms  to  which  it  reverts  in  the  pres- 
ence of  lime  are  relatively  less  insoluble  and  more  available  than  those  to  which 
it  reverts  in  the  presence  of  iron  and  aluminum  compounds.  It  is  therefore 
recommended  that  pulverized  limestone  be  mixed  with  acid  phosphate  to  pre- 
vent the  formation  of  insoluble  phosphates  of  iron  and  aluminum  in  the  soil. 

Part  II  is  an  address  on  the  future  of  the  agricultural  lime  industry. 

Absorption  of  lime  by  soils,  F.  J.  Wabth  and  Maung  Po  Saw  {Mem.  Dept. 
Ayr.  India,  Cliem.  Set:,  5  {.1919),  No.  6,  pp.  157-172,  pZs.  7).— Experiments  on 
the  amount  of  lime  absorbed  from  bicarb(jnate  solution  containins;  different 
amounts  of  lime  and  carlxtn  dioxid  by  four  different  soils  in  Burma,  two  of  acid 
reaction  and  two  of  alkaline  reaction,  are  reported,  and  the  method  used  in 
determining  the  lime  absorption  is  described.  The  data  on  lime  absorption  by 
these  soils  is  reported  graphically. 

The  experiments  are  considered  to  have  yielded  definite  information  regarding 
conditions  under  which  lime  is  removed  from  or  absorbed  by  soils  of  different 
types.  It  is  noted  that  the  absorption  must  take  place  in  a  similar  manner 
whether  it  is  the  organic  or  inorganic  soil  constituents  which  effect  the  alisorp- 
tion.  The  more  usual  form  of  absorption  curve  as  worked  out  for  potash  can 
be  roughly  calculated  for  lime  also  from  the  data  given,  although  the  direct 
experimental  determination  can  not  be  carried  out  without  difficulty.  The 
method  used  in  determining  lime  absorption  is  based  on  the  assumption  that 
the  amount  of  lime  absorbed  by  a  soil  from  a  calcium  bicarbonate  solution  will 
depend  upon  the  concentrations  of  lime  and  carbon  dioxid  in  solution. 

The  effect  of  zinc  in  soil  test.s  with  zinc  and  galvanized  iron  pots,  S.  D. 
Conner  {Jour.  Amer.  Soc.  Agrou.,,  12  {1920),  No.  2,  pp.  61-64). — It  was  found 
in  pot  tests  with  live  acid  soils  in  paraffined  galvanized  iron  pots  at  the  Indiana 
Experiment  Station  that  crops  began  to  fail  unexpectedly  in  the  second  season. 
Tests  of  the  soils  in  which  crops  had  failed  showed  the  presence  of  water- 
soluble  zinc  salts  in  injurious  amounts,  especially  in  the  untreated  or  insuffi- 
ciently limed  soils  but  not  in  soils  to  which  sufficient  lime  had  been  added.  It 
was  noted  that  the  paraffin  coating  had  been  granulated  and  that  the  soil  acids 
and  zinc  salts  had  passed  through  it.  This  is  considered  to  be  unquestioned  evi- 
dence that  it  is  unsafe  to  use  zinc-coated  pots  in  acid  soil  tests  until  a  satisfac- 
tory coating  is  found.  In  addition,  this  action  of  acid  soils  on  zinc  is  considered 
to  be  evidence  that  soils  contain  true  acids. 

Nine  references  to  literature  bearing  on  the  subjects  are  included. 

The  cleavage  of  betain  by  the  bacteria  of  "guanol,"  A.  Koch  and  A. 
Oelsner  {Biachem.  Ztschr.,  94  {1919),  No.  3-4,  pp.  139-162) .—Studies  are  re- 
ported which  show  that  in  the  manufacture  of  guanol  fertilizer  the  betain  of 
the  molasses  sludge  is  decomposed  by  lower  organisms  which  originate  in  the 
composting  material  used.  Besides  these  were  found  molds  which  attack  the 
l)etain,  forming  trimethylamin.  In  addition,  the  so-called  betainobacter  were 
lound  in  guanol  which  split  off  the  nitrogen  as  ammonia,  of  which  very  little 
is  utilized. 

It  was  also  found  that  considerable  quantities  of  carlion  dioxid  are  formed 
])y  oxidation  of  the  betain  with  methyl  alcohr»l,  formic  acid,  and  small  quantities 
of  acetic  acid  as  between-products. 

Experiments  with  phos-pho-gernis  conducted  at  the  experiment  stations 
to  determine  its  relative  efficiency  as  compared  with  commercial  fertiliz- 
ers, T.  C.  Johnson  {Va.  Dept.  Ayr.  anil  Immigr.  BuL  U8  (1920),  pp.  69,  70).— 
Experiments  conducted  at  the  Virginia  Truck  and  Virginia  College  Experi- 
ment Stations  are  reported,  .showing  that  the  phos-pho-germ  used  did  not  prove 
satisfactory  as  a  fertilizer  for  kale,  cabbage,  Irish  potatoes,  and  sweet  potatoes 
in  the  truck-crop  producing  section  of  eastern  Virginia. 
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Fertilizers,  J.  A.  Voki.ckek  (Jour.  Roil.  Afir.  Soc.  Enylaud,  7'J  (1918),  pp. 
250-253;  abs.  in  Chcm.  Abs.,  U  (1920),  No.  3,  p.  306).— Analyses  of  a  number 
of  .samples  of  flue  dust  and  blast  furnace  dust  sbow  the  potash  content  to  vary 
from  0.87  to  7.82  per  cent.  Analyses  of  refuse  manures,  leather,  and  lime  are 
also  discussed. 

[Comiiiercial  fertilizer  law  and  registered  brands  of  commercial  fer- 
tilizers to  December  31,  1919]  (III.  Dept.  Agr.  Bid.  279  (1919),  pp.  107- 
jlJf).— This  section  of  this  bulletin  contains  the  text  of  the  Illinois  fertilizer 
insi»eclion  law,  and  analyses  of  144  samples  of  fertilizers  and  fertilizer 
materials  rej^istered  for  sale  in  the  State  during  1919. 

Commercial  fertilizers,  H.  E.  Curtis  and  AV.  Rodes  (Kentuclcy  Sta.  Bui. 
219  (1918),  pp.  163-259). — Analyses  and  valuations  of  samples  of  724  different 
brands  of  fertilizers  and  fertilizer  materials,  collected  for  inspection  in  Ken- 
tucky dui-ins  1018,  are  reported.  The  results  of  these  analyses  show  that  in 
most  cases  the  samples  analyzed  have  come  fully  up  to  the  guaranties,  or, 
where  there  is  a  slight  deficiency  in  one  ingredient,  it  has  been  made  up  by  an 
excess  in  one  or  both  of  the  other  ingredients. 

Inspection  of  commercial  fertilizers  for  1919,  T.  O.  Smith  (New  Hamp- 
shire Sta.  Bill.  194  il91i>)'  PP-  [i4]).— This  bulletin  contains  the  text  of  the 
New  Hampshire  State  fertilizer  law,  and  reports  the  results  of  actual  and 
guarantied  analyses  of  110  samples  of  fertilizers  and  fertilizing  materials 
offered  for  sale  during  1919. 

Analyses  of  fertilizer spring  season,    1919    (Bui.  N.  C.  Dept.  Agr.,  J^O 

(1919),  No.  7,  pp.  8). — This  bulletin  contains  the  results  of  analyses  and  valua- 
tions of  123  samples  of  fertilizers  and  fertilizer  materials  collected  for  inspec- 
tion in  North  Carolina  during  the  spring  of  1919. 

AGRICULTURAL  BOTANY. 

Physiology  of  the  apple,  O.  R.  Butler,  T.  O.  Smith,  and  B.  E.  Cubky 
(New  Hampshire  Sta.  Tech.  Bui.  13  (1917),  pp.  3-21,  pi.  1). — A  report  is  given 
of  studies  on  the  distribution  of  food  materials  in  the  apple  tree  at  different 
periods  of  vegetation.  Determinations  were  made  of  the  percentages  of  sac- 
charose, reducing-sugars,  starch,  ether  extract,  ash,  nitrogen,  phosphorus,  and 
potassium  present  in  a  summer's  growth,  in  branches  from  one  to  five  years 
old,  and  in  large  and  small  roots,  the  samples  being  taken  at  different  stages 
of  vegetation. 

It  is  stated  that  in  apple  trees  carbohydrates  are  stored  as  starch  or  as 
saccharose.  At  the  awakening  of  vegetation,  the  hydrolysis  of  starch  is  more 
marked  in  two-  and  three-year-old  branches,  but  is  still  not  extensive.  During 
the  growing  season  saccharose  and  starch  accumulate  in  small  roots  and  in 
branches  of  two  and  three  years.  Fats  are  always  present  in  the  apple  tree, 
apparently  functioning  as  reserve  food  material.  Reducing  sugar  is  the  trans- 
location form  for  the  carbohydrates.  An  account  is  given  of  its  movement  and 
transformation.  Nitrogenous  reserve  materials  are  stt)red  mainly  in  younger 
branches,  from  which  they  pass  in  spring  to  actively  growing  regions. 

Ash  is  more  abundant  in  young  than  in  old  organs.  Translocation  of  ash 
material  occurs  from  small  roots  to  one-year-old  branches  in  spring,  but  little 
or  no  migration  occurs  from  the  large  roots  or  the  older  branches  and  trunk. 
As  new  growth  develops,  ash  passes  from  the  one-year-old  branches  into  the 
shoots,  and  with  the  development  of  an  absorbing  root  system  the  ash  con- 
stituents enter  the  tree,  raising  the  ash  content  of  the  small  i-oots.  The  phos- 
phorus required  in  building  the  first  new  tissues  is  obtained  mainly  from  the 
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younger  branches.  The  early  translocation  of  potassium  is  limited,  occurring 
mainly  from  older  parts  than  those  supplying  phosphorus  and  nitrogen. 

Report  of  the  department  of  chemistry,  T.  O.  Smith  (New  Hampshire 
Sta.  Bui.  192  {1919),  pp.  20-22). — A  brief  report  is  made  of  cooperative  work 
on  the  physiology  of  the  apple,  which  is  noted  above,  and  an  account  given  of 
studies  of  the  relation  of  potassium  to  the  growth  of  cereals.  Wheat,  corn, 
and  buckwheat  were  grown  in  water  and  sand  cultures,  and  it  was  found 
that  all  three  species  required  a  supply  of  potassium  in  addition  to  that  stored 
in  the  seed  itself  within  a  few  days  after  germination. 

Induced  changes  in  reserve  materials  in  evergreen  herbaceous  leaves, 
O.  M.  TuTTLE  {Ann.  Bot.  [London],  33  {1919),  No.  130,  pp.  201-210,  figs.  7).— 
The  author  has  made  a  study  of  reserves,  alterations  therein,  and  related 
occurrences,  mainly  in  Linncca  horealis. 

It  is  stated  that  in  northwest  Canada  most  evergreen  plants  are  free  from 
starch  as  early  as  October,  when  they  are  found  to  contain  a  considerable 
amount  of  oil.  Exposure  of  Linnpea  to  higher  temperature  induces  in  darlmess 
formation  of  starch,  which  is  present  in  about  two  days,  increasing  until  alKmt 
the  eighth  day.  The  starch  is  in  a  highly  divided  state,  the  individual  grains 
exhibiting  Brownian  movement.  Conversion  occurs  in  all  liealthy  leaves.,  Low 
temperatures  are  dangerous  to  leaves  filled  with  starcli.  The  starch  disappears 
after  exposure  for  eight  days  to  moderately  low  temperatures.  Starch  form-a- 
tion  is  associated  with  loss  of  oil  content.  Enzyms  are  present  in  material 
undergoing  conversation.  Lipase  has  also  been  demonstrated  in  such  materials. 
Oxidases  are  present  in  the  leaf  of  Linn?ea  even  at  low  temperatures. 

The  compound  interest  law  and  plant  growth,  V.  H.  Blackman  {Ann. 
Bot.  [London],  33  {1919),  No.  131,  pp.  353-360) .—The  author  attempts  to  formu- 
late in  connection  with  plant  growth  conditions  what  has  been  called  the  com- 
pound-interest law.    This  is  here  claimed  to  be  expressed  approximately  by  the 

W 
formulas  Wi=Woe'"'  or  logarithm  c  ^^=rt,   where  Wo   is    the   initial    weight, 

Wi  the  final  weight,  r  the  rate,  t  the  time,  and  e  the  base  of  natural  logarithms. 
Seed  weight,  rate  of  increase,  and  time  period  are  the  basic  factors.  These  are 
discussed  in  their  relations. 

The  efficiency  index,  wliich  appears  from  the  data  of  early  workers  to  be 
highest  In  the  early  stages  of  growth,  afterward  falling  slightly,  is  claimed  by 
the  author  to  show,  in  studies  on  Helianthus,  Cannabis,  and  Nicotiana,  a  shari) 
fall  at  the  beginning  of  the  reproductive  period  when  the  inflorescence  first 
appears. 

There  is  evidence  that  annual  plants  at  the  end  of  their  period  of  growth  may 
lose  considerably  in  dry  weight. 

Seventeenth  report  of  the  Woburn  Experimental  Fruit  Farm,  S.  U. 
Pickering  {Wohurn  E.vpt.  Fruit  Farm  Rpt.,  11  {1920),  pp.  89+315-325,  pi.  1, 
figs.  3). — Previous  issues  of  this  report  have  been  noted  (E.  S.  II.,  38,  p.  540), 
as  has  also  an  explanation  of  the  change  in  status  of  the  institution  (E.  S.  R., 
42,  p.  104). 

The  main  substance  of  the  work  herein  reported  is  concerned  with  soil 
water,  drainage,  and  the  toxic  action  of  plants  on  each  other,  being  a  con- 
tinuation and  in  part  a  repetition  of  studies  previously  noted  (E.  S.  R.,  26, 
p.  639).  The  work  is  reported  and  discussed  in  considerable  detail  as  carried 
out  with  different  plants,  the  grass  employed  being  Festuca  pratensis.  It  is 
claimed  that  the  toxic  action  is  practically  the  same  whether  the  grass  is 
grown  in  earth  or  sand  and  that  it  is  not  affected  by  the  thoroughness  with 
which  the  grass  roots  are  separated  from  the  tree  roots. 
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Grassinjj:  over  half  of  a  iilaiilalioii  of  standard  trees  of  a  strong-growing 
apple  variety  25  yeai-s  old  reduced  the  crops  5  per  cent  during  tlie  tirst  season 
and  50  to  90  per  cent  during  the  second.  The  removal  of  tlie  grass  hefore  the 
third  s(nison  resulted  in  no  detinite  recovery  during  that  season  hy  these  trees, 
which  appeared  to  he  permanently  injured. 

lu  case  of  sucli  plants  as  mustard,  tobacco,  and  tomato,  where  the  experi- 
ments were  conducted  in  pots,  the  surface  crop  was  grown  in  a  circular  per- 
forated tray,  resting  on  the  surface  of  the  soil  surrounding  the  plants.  Besides 
grass,  numerous  other  plants  were  grown  as  surface  crops.  The  large  number 
of  instances  with  no  exceptions  supports  the  view  that  tlie  deleterious  effect 
of  one  plant  on  another  is  general  and  probably  more  marked  in  case  of  plants 
of  the  same  kind,  plants  thus  in  all  probability  being  affected  by  their  own 
toxins., 

ISo  toxin  has  been  identified,  but  the  toxic  agent  appears  to  be  easily  oxidiz- 
able  and  after  oxidation  (wliich  may  be  complete  after  24  hours  or  may  in 
certain  cases  practically  or  entirely  keep  pace  with  its  production)  it  acts 
as  a  plant  food.  Apparently  there  is  no  exudation  of  toxic  matter  from  the 
roots,  and  it  is  regarded  as  more  likely  that  the  toxic  matter  is  some  product 
of  growth.  A  certain  amount  of  recovery  seems  to  occur  in  case  of  soft-wooded 
plants  if  the  injury  is  not  carried  too  far.  The  toxic  action  appeared  to  have 
no  connection  with  carbon  dioxid  produced  by  surface  growth,  and  was  not 
counteracted  by  lime.  Some  results  are  not  yet  explained  by  previous  experi- 
mentation. 

In  a  study  of  the  effects  of  plants  on  each  other,  it  was  found  with  undi- 
vided pots  that  the  total  amount  of  plant  growth  produced,  wlien  the  mass  of 
soil  available  is  below  a  certain  limit,  is  independent  of  the  number  of  plants 
grown ;  that  is,  the  total  weight  of  individual  plants  is  proportional  to  the  area 
occupied  by  them.  Root  interference  does  not  apply  here  and  the  same  results 
are  obtained  in  divided  or  in  undivided  pots.  This  was  true  only  of  plants  of 
the  same  age.  Older  plants,  where  root  interference  is  allowed,  flourish  at 
the  expense  of  the  younger  ones,  which  may  be  reduced  fully  one-half  as  re- 
gards their  normal  growth.  With  mustard,  a  difference  of  four  days  in  the 
ages  of  the  plants  present  was  sufficient  to  reduce  the  whole  crop  20  per  cent, 
this  fact  supposedly  bearing  directly  on  the  advisability  in  preparing  seed  beds 
of  employing  seeds  having  a  uniform  germination  period.  This  is  also  sup- 
posed to  indicate  the  futility  of  attempting  to  fill  up  vacancies  in  a  plantation 
by  means  of  replants. 

Interference  of  the  portions  above  ground  has  but  little  effect  on  the  amount 
of  growth,  but  considerable  effect  on  its  character  as  being  taller  and  more 
slender.  Outside  rows  were  stronger  than  inside  rows.  Explanations  attribut- 
ing this  to  the  extra  food  supply  are  regarded  as  untenable. 

Removal  of  the  toxins  from  the  soil  by  means  of  leaching  with  water  has  been 
found  to  result  in  greatly  increased  growth,  though  other  factors  are  insep- 
arably involved.     Other  observations  and  deductions  are  given. 

A  comparative  account  of  the  root-nodules  of  the  Leguminosae,  E.  R. 
Spbatt  (Ann.  But.  [London],  33  {1919),  No.  130,  pp.  189-199,  pi.  1,  figs.  5).— 
This  discussion  includes,  besides  the  legumes,  other  plants  named  which  re- 
spond by  the  production  of  root  nodules  to  attacks  by  Bacillus  radicicola  and 
which  also  actively  assimilate  nitrogen. 

Root  tubercles  in  legumes  are  said  to  be  exogenous  in  origin,  those  of  non- 
legumes  being  modified  lateral  roots.  B.  radicicola  is  connected  with  the  assim- 
ilation of  nitrogen  from  the  air.  Although  this  organism  is  polymorphic,  cross 
inoculation  occurs.    The  leguminous  nodules  are  discussed  in  four  groups. 
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Tlie  prodiU'tiim  of  slhiic  is  coiiiuh-UhI  with  the  amount  of  nitrogen  lixed,  and 
is  inlliu-nccd  by  tiii'  nu'diuni.  Tlio  naturo  of  the  cell  sap  also  influenct's  the 
capabilities  of  the  bacteria.  The  form  of  the  nodule  depends  primarily  on  the 
nature  of  the  environment  of  the  host  acting  through  the  cell  sap. 

Observations  on  the  anatomy  of  ash-wood  with  reference  to  water- 
conductivity,  M.  (J.  HoLifKs  (Ann.  Hot.  [London],  33  (1019),  No.  130,  pp.  255- 
26.'f,  fis/s.  7). — The  results  obtained  from  a  quantitative  investigation  of  the 
constitution  of  ash  wood  In  young  shoots,  with  special  reference  to  vessel  con- 
tent, have  bet'u  discussed  in  comparison  with  similar  data  obtained  for  hazel 
wood.  It  is  stated  that  on  the  whole  there  is  a  fall  in  absolute  water  con- 
ductivity and  a  rise  in  specific  conductivity  from  the  base  of  a  shoot  to  its 
apex  in  both  kinds  of  wood  examined.  The  figures  for  specific  conductivity 
are  in  general  lower  in  ash  than  in  hazel,  but  the  water  conducting  elements  are 
more  numerous  in  hazel. 

The  floras  of  tFie  outlying;  islands  of  New  Zealand  and  their  distribution, 
J.  C.  Willis  (Ann.  Hot.  [Loiiilon],  33  (IHI!)),  No.  131,  pp.  267-293,  fhjs.  2).— 
In  the  present  pajter  the  author  deals  chiefly  with  the  smaller  islands  that  lie 
at  some  distance  from  New  Zealand,  but  on  the  same  submarine  plateau,  fol- 
lowing up  the  work  on  the  taxonomic  distribution  of  the  New  Zealand  flora 
given  in  preceding  i)aper.s  (E.  S.  II.,  42,  p.  724).  As  previously,  a  number  of 
suggested  predictions  are  put  to  the  test  of  actual  count  and  tabulation,  and 
the  bearing  of  the  results  on  the  particular  and  general  aspects  of  the  problem 
are  indicated  with  discussion. 

The  method  of  prediction  and  verification  has,  it  is  claimed,  been  employed 
as  many  as  82  times.  It  is  shown  that  the  floras  of  these  islands  must  be 
very  old,  fnmi  their  outlying  positions.  The.se  islands  have  proportionately 
more  families  in  conmion  with  Steward  Island,  whose  flora  is  also  old.  than 
with  New  Zealand  proper. 

It  is  claimed  that  the  age  and  area  hypothesis  has  now  been  used  successfully 
in  case  of  67  predictions.  The  facts  are  considered  to  show  that  the  increase 
of  area  witli  age  is  the  chief  positive  factor  in  determining  the  distribution 
of  plants,  barriers  constituting  the  chief  negative  factor. 

A'ariation  in  Hevea  brasiliensis,  S.  Wiiithy  (Ann.  Bat.  [Tjondon],  33  (1919), 
No.  131,  pp.  313-321,  fif/.  /). — The  data  here  presented  with  discussion  refer  to 
a  population  of  1,011  trees  in  their  third  year  of  tapping  on  a  normal  planta- 
tion area  of  seven-year-old  Para  rubber.  They  were  intended  to  show  the 
extent  to  which  variation  occurs  in  the  amount  of  rubber  yielded  by  individual 
trees  of  H.  braniliensis  of  like  age  and  growing  under  like  conditions,  also  the 
extent  of  possible  correlation  between  yield  of  rubber  and  girth  of  trunk. 
Ob.servations  more  or  less  incidental  furnished  information  on  the  extent  of 
variation  in  the  rubber  content  of  latex  from  individual  trees  and  on  some 
other  points. 

Strength  of  latex  appeared  to  be  characteristic  ami  constant  for  indivichial 
Irees.  Yield,  while  affected  by  various  cause.s,  was  c<tmparatively  constant 
when  taken  to  cover  a  .series  of  days  (6  to  12).  Correlation  between  yield  and 
girth,  while  definite  and  positive,  is  not  sufficient  in  its  extent  to  warrant  plac- 
ing much  emphasis  on  girth  in  thinning  out. 

Figures  are  given  indicative  of  considerable  possibilities  in  connection  with 
seed  selection  to  improve  rubber  yields. 

Peculiarities  of  certain  individual  trees  include  a  rapid  discoloration  of  the 
latex,  a  tendency  to  rapid  coagulation,  and  a  marked  cream-straw  color  in 
case  of  a  few  trees  not  marked  by  a  high  rubber  content. 

On  double  stocks,  P.  .7.  .Taramillo  and  F.  .T.  CriiTTKNDKN  (Jour.  Roi/.  Hort. 
Noc,  .'///  (1919),  pp.  7^1-82,  pis.  2).— The  authors  have  followed  up  the  sugges- 
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lions  iiiitl  I'Xid'riiiiciiial  results  of  Miss  Saunders  (E.  S.  R.,  35,  pp.  730,  731) 
to  tlie  effect  tli.it  the  liifili  percentajjes  of  doubles  among  stocks  is  or  may  be 
due  t<j  unconscious  selection  by  the  garden  workers  of  the  more  vigorous  plants 
They  report  having  verified  the  tigures  presented  by  her,  and  suggest  that  the 
selection  is  best  made  at  the  time  of  transplanting  rather  than  later  wlien  the 
plants  have  attained  a  larger  size,  as  the  proportion  of  doubles  among  the  selec- 
tions then  made  is  much  greater  than  among  the  .selections  made  when  the  plants 
are  potted.  It  is  claimeil  that  even  in  the  poor  strains  the  tendency  of  seedlings 
which  early  .sh(jw  vigor  is  in  the  same  direction. 

A  new  auxanonieter,  F.  M.  Haines  (Ann.  liot.  [London],  33  {1919),  No.  130, 
pp.  181-1S8,  fUj-s.  2). — This  is  an  account  of  an  attempt  by  the  author  to  secure, 
under  lab(»ratory  conditions,  records  on  a  larger  scale  than  heretofore  made 
of  tlie  growth  of  plants  while  allowing  the  extension  of  observation  thereon 
to  cover  at  least  three  or  four  days.  Though  the  work  of  testing  as  yet  carried 
out  is  regarded  as  preliminary,  it  is  claimed  that  satisfactory  results  have  been 
■*)btained. 

FIELD  CROPS. 

Report  of  agronomy  department,  M.  A.  Beeson  (Oklahoma  >^ta.  Rpt.  1919, 
pp.  18-26). — A  study  of  the  effect  of  lime  and  organic  matter  on  impervious 
l^irkland  upland  soil  showed  that  in  this  type  of  s(»il  greater  root  development 
of  katir  plants  had  taken  place  than  where  such  plants  had  been  grown 
on  the  Vernon  and  the  Yahola  soil  types.  It  was  found  also  that  during  a 
period  of  3  years  there  had  been  a  movement  of  organic  matter  into  the  second 
foot  of  soil  on  plats  where  barnyard  manure  and  lime  had  been  applied. 

In  a  test  with  continuous  wheat  culture,  with  and  without  manure,  in 
progress  for  20  years,  an  average  of  4.6  tons  of  manure  per  acre  applied  annually 
to  the  manured  plats  yielded  an  average  of  22.91  bu.  of  wheat  per  acre  as  com- 
pared with  13.39  bu.  secured  on  the  unmanured  plats. 

The  following  varieties,  given  with  their  yields,  ranked  first  in  variety  tests 
with  different  crops:  Oats,  Nicholson  Improved  50.1  bu.,  Fulghum  42.3  bu. ; 
wheat,  Fulcaster  20.4  bu.,  Kanred  20  bu. ;  rye,  Giant  24.7  bu.,  Abruzzi  1S.2  bu. ; 
barley,  White  Club  40.1  bu.,  Kingfl.sher  34  bu. ;  grain  sorghum,  Darso  12.75  bu., 
and  Shrock  kafir  10  bu.  per  acre.  The  highest  yield  in  green  forage,  2.75 
tons  per  acre,  was  secured  from  Blackhull  White  kafir  of  the  grain  sor- 
ghums, while  Dwarf  Ashburn  cane  led  with  5.5  tons  among  the  sweet  sorghums. 
The  following  leading  varieties  of  crops  are  reported,  without  yield:  Whip- 
poorwill  Blackeye  cowpea,  Tennessee  Red  peanut,  and  Ohio  .soy  bean. 

In  a  crop  rotation  and  fertility  test,  in  which  cotton,  oats,  cowpeas,  and 
grain  sorghum  were  grown,  oats  gave  the  greatest  yield  on  the  plats  treated  with 
manure  and  raw  rock  phosphate,  and  darso  on  the  plats  treated  with  phosphate, 
and  on  which  the  vines  from  the  preceding  cowjjea  crop  had  been  turned  under. 

An  alfalfa  fertility  test  was  conducted  to  determine  the  value  of  barnyard 
mainire  and  lime  on  upland  alfalfa.  In  1918  the  check  plat  yielded  2,021  "lbs., 
rhe  lime  plat  3,210  lbs.,  the  manure  plat  G,817  lbs.,  and  the  manure  and  lime 
plat  7,662  lbs.  of  hay  per  acre.  A  comparison  of  lime  and  gypsum  for  upland 
alfalfa  showed  in  1918  that  lime  was  superior  to  gypsum  as  a  stimulative  agent. 

Results  in  plant  breeding  work  showed  that  a  cotton  selection  designated  as 
Row  44  outyielded  all  other  varieties  at  the  station.  This  strain  had  a  staple 
of  from  1  to  1  i\i  in.  and  from  36  to  37  per  cent  of  lint. 

The  standard  Blackhull  White  kafir,  selected  for  dwarfness,  uniformitv  and 
high  yielding  qualities,  proved  superior  to  any  kafir  grown  at  the  station.  A 
<ulture  test  with  kafir  emphasized  the  importance  of  keeping  down  all  weeds 
from  the  growing  crop.     A  plat,  not  plowed  but  with  the  grass  kept  down  with- 
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out  breaking:  the  soil,  stood  second  in  yield,  falling::  very  little  below  the  plowed 
or  cultivated  plats.  In  a  test  of  planting  kafir  and  cowpeas  in  alternate  rows 
the  results  in  1918  were  in  favor  of  42-in.  rows  of  katir  without  cowpeas  in  both 
yield  of  forage  and  grain.  The  average  results  of  different  rates  of  planting 
kafir  in  the  row  indicated  that  8  to  12  in.  between  plants  gave  the  highest  yields. 

Sudan  grass  was  sown  on  four  different  dates  from  about  the  middle  of  April 
to  the  last  of  May.  The  seeding  made  April  12  gave  the  highest  yield,  and 
Iiroadcasting  at  the  rate  of  40  lbs.  to  the  acre  proved  the  most  satisfactory 
method  of  seeding.  A  comparison  of  different  dates  of  seeding  sw^eet  clover 
resulted  this  year  in  good  stands  on  all  plats  sown  in  March  and  April.  Sur- 
face seeding  produced  a  thicker  stand  than  where  the  ordinary  depth  of  seeding 
was  followed.  The  u.se  of  oats  as  a  nurse  crop  for  the  March  seeding  did  not 
produce  a  favorable  effect. 

[Field  crops  work  at  the  Nacogdoches  substation],  G.  T.  McNess  (Texas 
Sta.  Bui.  251,  (1919),  pp.  6-8,  10-21,  22,  figs.  6).— Acid  phosphate,  cottonseed 
meal,  and  potash  were  used  singly  and  in  combination  as  fertilizers  for  to- 
bacco and  corn.  In  the  tobacco  experiments  1,200  lbs.  of  cottonseed  meal  and 
400  lbs.  of  acid  phosphate  per  acre,  the  only  application  showing  a  marked  in- 
crease over  the  use  of  no  fertilizers,  gave  an  increase  of  .$23.47  in  the  net  re- 
turn per  acre.  The  plats  receiving  cottonseed  meal  produced  the  best  quality 
of  leaf  in  the  test. 

In  the  fertilizer  tests  with  corn  an  application  of  200  lbs.  of  cottonseed  meal 
and  100  lbs.  of  acid  phosphate  per  acre  was  found  most  profitable,  especially 
on  soils  well  provided  with  organic  matter.  In  1918  varieties  of  corn  which 
had  shown  good  results  in  previous  tests  were  planted  March  15,  April  1,  and 
April  17  for  further  comparison.  The  five  leading  varieties,  in  diminishing 
order  of  yield,  were  Surcropper,  Brazos  White,  Chisholm,  Oklahoma  White 
Wonder,  and  Blount  Prolific.  Planting  at  the  rates  of  3,630  stalks  and  4,840 
stalks  per  acre  gave  in  general  the  best  results  in  a  test  on  the  rate  of  planting. 
Corn  planted  in  rows  either  3  or  6  ft.  apart  gave  practically  the  same  average 
yield.  Planting  cowpeas  between  the  rows  before  the  corn  was  3  ft.  high 
showed  a  tendency  to  reduce  the  yield  of  corn. 

The  results  of  a  4-year  test  with  Mebane  cotton  planted  on  upland  in  rows  3 
ft.  apart  indicated  that  2  plants  to  the  hill,  and  the  hills  21  in.  apart  in  the 
drill,  is  likely  to  give  the  highest  yield  of  seed  cotton.  In  a  3-year  variety 
test  Roundnose  ranked  first  in  the  average  yield  of  seed  cotton  per  acre,  with 
Ilowden,  producing  a  better  staple,  standing  second.  Among  varieties  not 
tested  throughout  the  3  years  Chisholm  ranked  first  in  ginning  percentage  with 
46.51  per  cent  of  lint,  being  followed  by  Improved  Champion  with  45.8  per 
cent,  Mexican  Big  Boll  with  42.85  per  cent,  and  Kasch  with  42.22  per  cent.  A 
comparison  of  varieties  with  regard  to  length  of  lint  showed  that  Snowflake 
ranked  first  with  1/g  in.,  Express  second  with  Its  in.,  and  Lone  Star,  Trice, 
and  Acala  third  with  Its  in. 

In  a  3-year  test  with  25  varieties  of  cowpeas  unknown,  Brabham,  Whippoor- 
will.  Iron,  Clay,  and  Iron-Blackeye,  and  in  a  similar  experiment  conducted  for 
6  years  Clay,  Unknown,  New  Era,  Whippoorwill,  Iron,  and  Groit  led  in  average 
yield  of  seed  in  the  order  given.  In  1917-18  Clay,  Unknown,  and  Iron  stood 
first  in  forage  production,  the  average  yield  being  2,573,  2,366,  and  2,147  lbs.  per 
acre,  respectively. 

In  1916  Meyer  T.  S.  No.  228,  the  leading  variety  in  a  test  with  soy  beans, 
yielded  3,080  lbs.,  and  in  1918  a  single  variety  designated  Biloxi  yielded  3,980  lbs. 
of  cured  forage  per  acre.  Four  varieties  of  Canada  field  peas  planted  with  oats 
on  January  11  were  injured  by  a  low  temperature  of  15°  F.  in  February,  which 
reduced  the  yields.    The  highest  yield  of  forage,  900  lbs.  per  acre,  was  secured 
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Cniiii  lilt'  P.liu'  P.t'll  pea.  A  peamil  culture  test  indicated  that  the  rows  should 
be  as  close  as  easy  cultivation  will  allow.  Peanuts  plantetl  with  the  pod.': 
cracked  produced  a  slightly  better  stand  tlian  nuts  planted  with  whole  shells. 
In  1917  a  3-acre  field  at  the  station  yielded  1,140  lbs.  of  hay  and  18  bu.  of  nuts 

I)er  acre. 

Crop  introduction  tests  were  carried  on  with  Sudan  grass,  sorghum,  TefC 
grass,  Russian  flax,  guandu  or  pigeon-pea,  sasame,  and  Amostra  dehervUlas,  a 
native  of  Brazil.  Sudan  grass  gave  the  best  yields  when  seeded  in  drills  at  the 
rate  of  25  lbs.  per  acre.  Russian  flax  seeded  February  1,  February  1.5,  and 
March  7  yielded  274..5,  275,  and  357.5  lbs.  of  seed  per  acre,  respectively. 

Of  seven  varieties  of  potatoes  tested  in  1916  Early  Rose  led  with  a  yield  of 
123  bu.  per  acre,  being  followed  by  Dreer  Early  Standard  and  Bovee  with 
115.5  bu.  In  1917,  of  the  two  vai'ieties  grown,  Irish  Cobbler  yielded  86  bu.  and 
Bliss  Triumph  66  bu.  per  acre. 

Variety  tests  of  small  grains,  F.  W.  Taylor  (Neiv  Hampshire  Sta.  Bui. 
192  {1919),  p.  i3).— Results  of  tests  made  in  1918  of  8  varieties  of  spring  wheat, 
4  of  barley,  and  13  of  oats  are  briefly  reported.  The  leading  varieties  and 
their  yields  were  as  follows:  Marquis  spring  wheat  22.1  bu.,  Vermont  Cham- 
pion barley,  a  two-rowed  variety,  49.5  bu.,  and  Swedish  Select  oats  86  bu.  per 
acre.    The  average  yield  of  wheat  was  18  bu.  and  of  barley  46.5  bu. 

Disease-free  sweet-corn  seed,  G.  N.  Hoffer  {Indiana  Sta.  Bui.  233  {1920), 
pp.  3-12.  figs.  8).— Experiments  previously  noted  (E.  S.  R.,  40,  p.  526)  were 
continued  in  1919  with  a  number  of  varieties  and  strains  of  sweet  corn,  the 
work  being  carried  on  in  cooperation  with  the  U.  S.  Department  of  Agriculture. 
Seetl  ears  giving  100  per  cent  germination,  but  showing  infection  by  certain 
harmful  organisms,  were  compared  with  ears  showing  no  infection,  and  the 
results  repeatedly  gave  from-  10  to  30  per  cent  increase  in  yield  in  favor  of  the 
ears  apparently  free  of  disease.  The  results  of  field  observations  indicated  that 
planting  too  thickly  in  the  hill  or  the  drill  either  pretlisposes  the  plants  to 
disease  infection  or  otherwise  interferes  with  their  development,  often  making 
them  stunted  and  barren. 

In  1919  seed  fron*  apparently  disease-free  stalks,  selected  the  preceding  fall  in 
Connecticut  and  compared  at  Bloomington,  111.,  with  seed  from  a  bulk  purchase 
from  the  same  locality,  resulted  in  an  increase  of  about  23  per  cent  of  cut  corn 
in  favor  of  the  selected  seed.  Different  grades  of  seed,  selected  on  the  basis  of 
the  physical  appearance  of  the  ears  as  indicating  freedom  from  disease  or  the 
presence  of  infection,  were  compared  at  Hoopeston,  111.,  with  the  result  that 
differences  in  yield  of  from  0.1  to  1.5  tons  per  acre  by  the  grades  in  each  seed 
lot  were  obtained.  The  selection  of  the  seed  for  this  work  was  based  on  the 
absence  of  discoloration  in  the  kernels  and  the  cobs  as  indicating  soundness 
and  on  deep  yellow  coloration  of  the  butts  of  ears  and  of  kernel  tips  and 
decay  in  the  cobs  as  showing  diseased  condition. 

Brief  discussions  are  presented  on  sweet-corn  canning  problems,  symptoms  of 
root  rots,  imiwrtance  of  using  the  proper  kind  of  seed  corn,  and  control 
measures  to  avoid  losses  from  root  rots  and  other  diseases. 

[Experiments  with  varieties  of  oats],  A.  Akerman  {Sveriges  Utsddesfor. 
Tidskr..  29  {1919),  No.  5-6,  pp.  22^-226) .—Three  years'  results  with  a  number 
of  varieties  of  oats,  including  several  cross-bred  sorts,  are  reported.  The 
heaviest  yield  of  grain,  3,563  kg.  per  hectare  (99.5  bu.  per  acre)  was  secured 
from  01171  b,  a  cross  between  the  Victory  and  Niisgard  varieties.  This  yield 
was  closely  followed  by  01180  b,  a  cross  between  Victory  and  Crown  oats,  with 
3,530  kg.,  and  by  Crown  with  3,510  kg.  of  grain  per  hectare. 

Eftect  of  temperature  on  the  keeping  quality  of  potatoes,  O.  R.  Butler 
{Neic  Hampshire  Sta.  Bui.  192  {1919),  pp.  19,  20).— In  an. experiment  conducted 
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from  January  26  to  May  25.  on  the  effect  of  reduced  oxygen  on  the  loss  of 
weight  of  potatoes,  tubers  at  a  mean  temperature  of  9.39°  C.  (49°  F.)  stored  in 
air  lost  8.96  and  17.24  per  cent  of  their  weight,  and  in  reduced  oxygen  1.35  and 
2.79  per  cent  in  90  and  120  days,  respectively. 

Prickly  pear  as  stock  feed,  D.  Griffiths  {U.  S.  Dept.  Agr..  Farmers'  But. 
1012  (1920).  pp.  3-24,  flO>^-  S). — This  discusses  the  importance,  forms,  distribu- 
tion, and  feeding  value  of  the  pricl<ly  pear,  together  with  the  soil,  moisture, 
and  temperature  requirements  of  the  plant,  and  gives  directions  for  its  propaga- 
tion, cultivation,  and  harvesting.  Methods  of  feeding  and  shipping  prickly 
pears  are  noted,  and  the  stability  of  the  spineless  character  is  briefly  considered. 

F"arni  practice  in  growing  sugar  beets  in  the  Billings  region  of  Montana, 
S.  B.  NucKOLS  and  E.  L.  Currier  (Motitami  ma  Bui.  129  {1919),  pp.  37,  figs. 
7). — This  bulletin  is  identical  with  Bulletin  735  of  the  U.  S.  Department  of 
Agriculture  (E.  S.  R.,  40.  p.  139). 

Growing  sunflowers  in  Montana,  A.  Atkinson  and  J.  B.  Nelson  {Montana 
Sta.  Btd.  131  {1919),  pp.  3-11). — A  brief  discussion  of  the  characteristics  and 
liistory  of  the  cultivated  sunflower  is  presented,  and  the  results  of  tests  on 
yields  and  methods  of  growing  sunflowers  are  given. 

In  preliminary  tests  on  the  yields  of  the  crop  36.8  tons  of  green  silage  mate- 
rial per  acre  was  secured  in  1915,  and  31.07  tons  in  1916.  Dry  land  tests 
conducted  in  1918  in  8  counties  gave  an  average  yield  of  10.3  tons  of  silage 
per  acre.  Planting  tests  showed  the  largest  returns  from  drilling  in  rows 
30  to  36  in.  apart.  At  the  station  the  highest  average  yield  for  1917-18,  41.1 
Ions  of  green  forage  per  acre,  was  secured  from  rows  36  in.  apart,  while  at 
the  Huntley  substation  in  1918  the  highest  yield,  37.6  tons  of  silage  per  acre, 
was  obtained  from  rows  20  in.  apart.  For  planting,  the  use  of  the  ordinary 
grain  drill,  set  for  rows  30  to  36  in.  apart  and  adjusted  to  drop  seeds  4  to  5 
in.  apart  in  the  row  is  recommended.  In  1918  the  earliest  planting,  made  at 
Bozeman  April  29,  gave  the  largest  yields.  The  seed  matured  in  only  one  of 
the  4  years  the  crop  was  tested  at  the  station. 

[Regulations  regarding  the  culture  of  tobacco  in  Spain]  (Reglamento 
Ensayos  del  Cultivo  del  Tabaco  en  Espand.  Madrid:  Set:  Pnb.  Agr.  Min. 
Fomento,  1919,  pp.  24)-  — These  regulations  pertain  to  licenses,  methods  of  cul- 
ture, and  official  inspection  as  prescribed  and  approved  by  the  Government  for 
the  control  of  tobacco  culture.  An  outline  of  the  commissions  and  other  ad- 
ministrative agencies  charged  with  the  enforcement  of  the  regulations  is 
also  presented. 

Results  of  seed  tests  for  1919,  F.  W.  Taylor  {Neiv  Hampshire  Sta.  Bui. 
193  {1919),  pp.  19).— The  results  for  the  year  ended  July  1,  1919,  of  analyzing 
388  samples  of  seeds  and  testing  their  germination  are  given  in  tables.  The 
work  was  conducted  in  accordance  with  the  provision  of  the  State  pure  seed 
law. 

The  forty-eighth  annual  report  of  the  State  seed  control,  K.  Dorph- 
Petersen  {Tidsskr.  Planteavl,  26  {1919),  No.  4,  pp.  625-682) .—This  report  dis- 
cusses in  general  the  activities  pursued  under  the  State  seed  control  laws, 
and  pre.sents  in  detail  the  results  of  the  seed  inspection  for  the  year  ended 
June  30,  1919. 

During  the  period  covered  24,378  seed  samples  were  tested,  an  increase  of 
5,136  samples  over  the  preceding  year.  The  results  of  germination  and  purity 
tests  are  given  in  tables  and  the  frequency  of  occurrence  of  the  principal 
weed  seeds  in  the  samples  is  noted.  The  relation  of  the  results  to  the  guar- 
anties on  the  part  of  the  seed  dealers  is  pointed  out.  A  financial  statement 
for  the  year  ended  March  31,  1919,  is  also  given. 
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HORTICTJLTTJRE. 

Report  of  the  department  of  horticulture,  J.  H.  Gourley  {New  Hamp- 
shire Sta.  Bui.  192  (.1919),  pp.  21-31). — In  connection  witli  the  long-continued 
fruit  hud  formation  study,  the  data  on  which  are  being  prepared  for  publi- 
.niioii,  studies  on  the  influence  of  light  and  of  ringing  and  root  pruning  were 
(■(iimnenced.  A  tent  was  erected  over  two  Duchess  apple  trees  in  order  to 
(leterniiiie  whether  the  fruit  bud  formation  could  be  affected  by  a  reduced 
intensity  t)f  sunlight.  In  one  case  the  covering  was  a  muslin  cloth  and  in  the 
other  ii  cheesecloth.  At  the  time  of  the  present  report  a  difference  was  ob- 
served between  color  of  the  foliage  and  fruit  of  the  two  trees.  A  decided 
contrast  was  also  observed  between  the  foliage  under  cover  and  a  similar 
foliage  not  covered.  In  connection  with  this  study  soil  and  air  temperature 
records  are  being  taken,  and  an  attempt  is  to  be  made  to  measure  the  intensity 
of  the  light  under  the  two  covers. 

Attempts  to  propagate  blueberries  from  cuttings  have  been  unsuccessful, 
whereas  the  division  and  transplanting  of  rooted  plants  has  given  good  results. 

Some  experimental  work  was  conducted  in  the  storage  of  root  crops  and 
(■al)bage.  The  conclusions  drawn  from  this  work  were  that  if  good  cellar 
storage  is  available  the  storing  of  roots  in  pits  is  hardly  advisable  because  the 
quality  deteriorates  faster  than  in  cellar  storage.  Cabbage,  on  the  other  hand, 
when  given  proper  protection  comes  out  of  the  storage  pit  in  better  condition 
than  when  kept  in  cellar  storage. 

[Report  on  horticultural  Investigations],  F.  M.  Rolfs  {Oklahoma  Sta. 
Rpt.  1919,  pp.  44-^-'f9). — Observations  on  the  blossom  drop  of  tomatoes  were  con- 
tinued by  F.  B.  Cross  during  the  year.  So  far  as  it  was  possible  to  determine 
no  organism  was  associated  with  this  trouble.  There  were  numerous  evidences 
of  incomplete  pollination,  such  as  small  fruit  without  seed  and  irregular  fruit 
having  a  normal  seed  development  on  one  side  and  few  or  no  seeds  on  the 
oilier.  Septoria  leaf  spot  was  specially  abundant,  and  Fusarium  wilt  ruined 
a  number  of  plants  in  two  of  the  experimental  plats.  One  or  two  very  strictly 
physiological  diseases  were  under  close  observation  and  will  be  reported  on 
later.  Mulching  with  straw  again  increased  the  yield.  Irrigation  proved 
beneficial,  but  somewhat  less  so  than  the  straw  mulch.  Pruning  increased  the 
size,  producing  a  high  percentage  of  marketable  fruit. 

Some  progress  is  reported  on  the  studies  of  fruit  bud  development  (E.  S.  R., 
40,  p.  638. )  Spraying  operations  on  these  plats  were  somewhat  interfered  with 
by  inclement  weather  conditions,  consequently  apple  blotch  and  codling  moth 
were  prevalent.  The  bacterial  leaf  spot  {Bacterium  pruni)  is  still  abundant 
on  all  stone  fruit  trees,  and  the  influence  of  this  organism  on  foliage  and 
twigs  of  the  trees  is  becoming  more  marked  each  year.  During  the  past  year 
the  peach  buds  on  the  west  side  orchard  were  weakened  by  the  attacks  of  this 
organism,  and  most  of  the  buds  were  completely  killed  by  June  1.  The  cherry 
buds  were  also  more  or  less  infected,  the  sweet  cherries  suffering  more  than 
the  sour  cherries.  From  the  results  of  fruit  bud  studies  during  the  past  two 
years  it  appears  that  too  late  cultivation  does  not  always  give  satisfactory  re- 
sults and  in  some  cases  tends  to  weaken  the  trees,  making  them  more  sensitive 
to  winter  injury.  IMulching  with  straw  on  both  the  peach  and  cherry  appears 
to  stimulate  fruit  bud  formation  and  tends  to  make  them  more  resistant  to 
cold. 

[Variety  tests  with  truck  crops],  G.  T.  McNess  {Texas  Sta.  Bui.  254  {1919), 
pp.  21,  22). — Brief  notes  are  given  on  the  value  of  different  varieties  of  green 
peas,  beans,  radishes,  lettuce,  watermelons,  and  cantaloups  for  east  Texas 
conditions,  based  on  tests  conducted  at  the  Nacogdoches  substation. 
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Some  experiments  with  tomatoes,  A.  J.  Olney  {Kentucky  Sta.  Bui.  218 
(1918),  pp.  149-159.  pis.  6). — The  results  are  given  of  a  series  of  experiments 
with  tomatoes  started  in  the  spring  of  1916  to  determine  the  effect  of  various 
methods  of  pruning  and  staking  on  tlie  yield,  earliness  of  ripening,  and  size  of 
the  individual  fruits.  Some  data  were  also  secured  relative  to  methods  of 
raising  plants,  planting  distances,  proper  length  of  stakes,  etc. 

Summing  up  the  results  of  three  seasons'  work,  tlie  author  found  that  pot- 
grown  plants  were  much  more  productive  than  flat-grown  plants.  Staking 
and  pruning  reduces  the  yield  of  marketable  fruit  per  plant,  but  increases  the 
yield  per  acre  because  of  the  the  greater  number  of  plants  that  may  be  set. 
Generally  speaking,  tlie  yield  per  plant  is  in  direct  proportion  to  the  number  of 
bearing  stems.  On  the  whole,  pruning  to  two  stems  lias  given  the  best  re- 
sults. 

Pruning  increased  the  size  of  the  individual  fruits,  and  pruned  and  staked 
tomatoes  ripened  approximately  one  week  earlier  tlian  those  untrained.  Plants 
trained  to  two  stems,  set  2  by  4  ft.  apart,  yielded  less  per  plant  but  much  more 
per  acre  than  similar  plants  set  4.5  by  5  ft.  apart  and  also  more  per  acre  than 
untrained  plants  set  4..5  by  5  ft.  apart.  A  range  in  length  of  stake  from  4  ft. 
2  in.  to  5  ft.  6  in.  has  little  effect  on  the  total  yields. 

The  author  concludes  that  it  does  not  pay  to  stake  and  prune  tomatoes  for 
the  canning  factory,  although  it  may  pay  in  the  home  garden  or  in  very  in- 
tensive trucking  areas.  The  cost  of  stakes,  the  additional  labor  involved,  and 
the  greater  number  of  plants  required  may  be  the  limiting  factors  for  profitable 
staking  and  pruning. 

[Report  on  fertilizer  experiments  with  tomatoes],  G.  T.  McNess  (Texas 
Sto.  Bui.  25If  (1919),  pp.  S-10). — Tabular  data  are  given  on  a  4-year  experi- 
ment conducted  at  the  Nacogdoches  substation.  Cottonseed  meal,  acid  phos- 
phate, sulphate  of  potash,  nitrate  of  soda,  and  barnyard  manure  were  used  in 
the  test. 

Averaging  the  results  for  the  4-year  period,  20  loads  of  stable  manure  gave 
much  better  yields  and  much  greater  profit  than  any  other  fertilizer  used. 
Combinations  of  cottonseed  meal  with  acid  phosphate  or  with  sulphate  of  potash 
gave  much  better  results  than  when  any  of  these  three  ingredients  were  used 
alone.  An  application  of  200  lbs.  of  acid  phosphate  and  200  lbs.  of  cottonseed 
meal  per  acre  gave  a  marked  increase  in  yield  and  value  after  deducting  the 
cost  of  the  fertilizer.  Two  hundred  lbs.  of  cottonseed  meal  and  50  lbs.  of 
sulphate  of  potash  per  acre  also  gave  good  results. 

Analyses  of  materials  sold  as  insecticides  and  fungicides  during  1919, 
C.  S.  Cathcart  and  R.  L.  Willis  (New  Jersey  Stas.  Bui.  339  (1919),  pp.  5-21).— 
Results  are  given  of  analyses  of  Paris  gi'een,  lead  arsenate,  Bordeaux  mixture, 
lime-sulphur  solution  and  substitutes,  soluble  sulphur  compounds,  nicotin 
preparations,  and  miscellaneous  materials  sold  in  New  Jersey  during  1919. 

[Spray  calendars  for  orchard  fruits]  (Netv  Jersey  Stas.  Circs.  116  (1920), 
pp.  If,  figs.  3;  111  (1920),  pp.  4,  figs.  3;  118  (1920),  pp.  3,  fig.  1;  119  (1920),  pp. 
3,  fig.  1;  120  (1920),  pp.  3,  fig.  1). — A  set  of  spray  calendars  for  apples  and 
quinces,  peaches,  pears,  plums,  and  cherries,  respectively.  The  present  calen- 
dars liave  been  adopted  by  the  entomologist,  plant  pathologist,  and  acting 
horticulturist  of  the  New  Jersey  Stations  as  being  the  most  satisfactory  for 
that  State  and  supersede  similar  earlier  circulars. 

United  States  export  trade  in  apples  ( U.  S.  Dept.  Com.,  Coin.  Rpts.,  No.  50 
(1920).  pp.  1201-1213). — The  yearly  exports  and  average  annual  prices  of 
dried  and  green  or  ripe  apples  are  given  for  the  period  of  1913-1919,  inclusive, 
also  the  variations  in  quantity,  value,  and  average  price  in  the  export  trade 
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monthly  during,'  1919,  and  the  distribution  ot  the  exports  by  principal  countries 
durins  November  and  December  and  for  the  calendar  year  1919. 

It  is  noted  that  during  the  tive  fiscal  years,  191^^-1918,  the  United  Kingdom 
took  CrO  per  cent  of  the  quantity  and  59  i>er  cent  of  the  value  of  the  total  ex- 
ports of  fresh  apples  from  this  country.  Next  to  the  United  Kingdom,  Canada, 
Argentina,  Brazil,  and  Australia  were  the  best  markets  during  the  war  for 
American  fresh  apples.  A  brief  history  of  the  export  prices  from  1791  to 
January,  1920,  is  given ;  imports  of  green  and  dried  apples  for  the  first  three- 
quart(>rs  of  1919  are  shown;  and  the  domestic  production,  the  leading  apple- 
producing  sections,  and  the  varieties  produced  in  different  regions  are  described. 

Cold  storage  for  Iowa  apples.— A,  Control  of  certain  diseases  of  cold- 
stored  apples;  B,  Changes  of  tenii)erature  in  cold-stored  apples,  W.  E. 
AVhitiohouse  {loira  Sta.  Bui.  192  {WIU),  pp.  ll'.)-216,  figs.  U).—A  report  of 
progress  made  in  the  station's  long-continued  apple-storage  investigations  (E. 
S.  R.,  30,  p.  41).  The  first  part  of  the  report  contains  the  results  of  investiga- 
tions and  observations  relative  to  the  development  and  control  of  apple  scald 
and  certain  apple  rots.  The  second  part  discusses  changes  in  temperature  of 
cold-stored  apples,  as  affected  by  different  methods  of  packing  the  fruit.  A 
bibliography  of  related  literature  is  given,  and  the  station's  cold-storage  plant 
is  described. 

Summing  up  the  results  of  his  study,  the  author  concludes  that  temperature 
is  a  very  important  factor  in  the  control  of  apple  scald  and  of  other  more  com- 
mon diseases  of  apples  in  cold  storage.  A  constant  storage  temperature  not 
higher  than  32°  F.  has  given  the  best  conti-ol  of  these  diseases.  It  is  con- 
cluded, however,  that  the  losses  in  storage  from  apple  rots  may  be  practically 
eliminated  by  proper  spraying,  harvesting,  handling,  grading,  and  packing  the 
fruit,  keeping  it  at  a  constant  low  temperature  and  removing  it  from  storage 
before  the  storage  season  for  the  particular  variety  in  question  closes.  No 
correlation  was  found  between  the  size  of  the  apples  and  the  amount  of  scald 
developing  on  them  in  storage,  but  the  largest  apples  were  generally  attacked 
more  quickly  by  rots  in  storage  than  smaller  apples  of  the  same  variety,  other 
things  being  equal.  Apple  scald  makes  fruit  more  susceptible  to  the  entrance 
of  rot  fungi.  Alternaria  rot,  which  is  a  black  fungais  growth,  develops  readily 
on  the  badly  scalded  iwrtions  of  the  fruit  and  hastens  decay.  The  author  has 
had  under  observation  an  unidentified  dry  brown  rot,  which  appeared  on  both 
Jonathan  and  Northwestern  Greening  apples,  developing  sunken  areas  in  which 
the  skin  becomes  a  clear-brown  color,  varying  from  a  medium  to  a  rather 
light  tone  and  remains  unbroken.  The  flesh  beneath  becomes  dry  and  brown, 
or  brownish,  to  a  depth  of  0.125  to  0.25  in.  All  attempts  to  isolate  a  causal 
parasitic  or  saprophytic  organism  from  the  affected  tissue  have  thus  far  failed. 
Humidity  was  found  to  bear  some  relation  to  the  development  of  apple  scald, 
but  was  less  important  than  temperature.  Less  scald  developed  in  n  relative 
humidity  of  from  CO  to  70  per  cent  than  in  one  of  from  SO  to  90  per  cent.  Wrap- 
ping apples  in  paper  delayed  the  appearance  of  scald  during  storage.  Paraffined 
paper  retarded  scald  more  than  ordinary  wrapping  paper,  but  the  difference 
was  too  slight  to  be  of  commercial  importance.  Immature  fruit  scalded  readily 
in  storage.  Whatever  the  variety  of  apples  under  consideration  it  is  in  the 
best,  condition  for  cold  storage  when  it  is  well  colored  and  hard  ripe.  If  the 
fruit  must  be  picked  early  to  avoid  freezes  it  may  be  held  at  ordinary  tempera- 
tures until  it  more  nearly  reaches  the  best  degree  of  maturity  for  cold  storing. 
Apples  in  prime  maturity  for  cold  storing  will  scald  more  quickly  in  conunon 
than  in  cold  storage.  Iowa-grown  Mammoth  Black  Twig  and  Sheriff  apples 
can  be  stored  with  only  fair  success  in  common  storage  houses,  and  should  be 
allowed  to  get  as  much  red  color  as  possible  before  packing. 
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Observations  on  temperature  changes  in  cold  storage  showed  that  it  requires 
30  to  60  hours  to  reduce  tlie  temperature  of  fruit  in  the  center  of  a  box  or 
barrel  from  a  temperature  round  70°  down  to  35°,  the  temperature  of  apples 
in  boxes  being  reduced  sooner  than  tliat  of  apples  in  barrels.  Unwrapped  apples 
packed  in  boxes  were  more  quickly  affected  by  changes  in  storage  temperatui-es 
than  similar  wrapped  apples.  Small  changes  in  room  temperatures  do  not 
materially  change  the  temperature  of  fruit  in  the  package,  particularly  of 
wrapped  fruit.  The  author  points  out  the  importance  of  not  exposing  picked 
apples  to  the  sun  either  in  the  orchard  or  in  the  packing  shed,  as  they  absorb 
considerable  heat,  and  when  first  placed'  in  cold  storage  apples  which  have  ab- 
sorbed heat  during  the  day  do  not  cool  oft"  readily  at  night  even  though  the  nights 
are  comparatively  cool.  When  the  fruit  is  ready  for  storage  it  should  be  cooled 
to  32°  as  quickly  as  possible. 

Fruit  cool  storage:  Experiments  with  apples  and  pears,  G.  Esam  {New 
Zeal.  Jour.  Agr.,  20  {1920),  No.  1,  pp.  10-18). — The  results  are  given  of  experi- 
ments conducted  under  the  direction  of  the  New  Zealand  Department  of  Agri- 
culture at  Hawke's  Bay  in  1919  to  determine  the  eft'ects  of  different  methods 
of  picking,  handling,  and  packing  apples  and  pears  on  the  cold  storage  of  fruit. 
In  brief  the  results  indicate  that  a  good  many  faults  attributed  to  cool  storage 
lie  in  the  unsatisfactory  condition  in  which  the  fruit  is  often  placed  in  store. 

Effect  of  temperature  on  the  resistance  to  wounding  of  certain  small 
fruits  and  cherries,  L.  A.  Hawkins  and  C.  E.  Sando  {U.  8.  Dept.  Agr.  Bui. 
830  {1920),  pp.  6,  fig.  1). — Puncturing  experiments  were  conducted  with  red  and 
black  raspberries,  blackberries,  strawberries,  and  cherries,  with  the  view  of 
determining  the  influence  of  temperature  on  the  resistance  of  the  epidermis  of 
the  fruit  to  wounding.  A  modified  Joly  balance,  here  illustrated  and  de- 
scribed, was  used  in  puncturing  the  fruit. 

The  results  of  these  tests  show  that  the  average  pressure  required  to  punc- 
ture fruits  that  have  been  cooled  is  considerably  more  than  that  required  for 
warm  fruit.  This  was  true  not  only  for  freshly  picked,  warm  and  cooled 
fruit,  but  also  for  fruit  that  was  maintained  at  ice-box  temperature  (about 
16°  C.)  for  24  hours,  tested  upon  removal  from  the  ice  box,  and  tested  again 
after  warming  to  room  temperature.  Washing  in  tap  water  without  lowering 
the  temperature  did  not  apparently  increase  the  resistance  of  the  fruit  in 
puncturing.  The  test  as  conducted  with  red  raspberries  indicates  that  certain 
varieties  may  be  more  readily  punctured  either  when  fresh  or  after  cold  storage 
than  others. 

It  is  suggested  that  this  increase  in  the  resistance  of  the  skin  to  mechanical 
injury  is  an  important  factor  in  the  favorable  results  obtained  in  the  prompt 
cooling  and  refrigeration  of  berries.  It  would  seem  also  that  the  picking  of 
berries  in  the  early  morning  when  they  are  cool,  as  is  quite  coumionly  prac- 
ticed in  some  regions,  would  be  decidedly  advantageous  since  the  evidence 
obtained  indicates  that  berries  moist  with  dew  would  not  be  more  susceptible 
to  injury  than  dry  fruits.  Although  no  attempt  was  made  to  determine  the 
reason  for  the  increase  in  resistance  to  puncture  due  to  cooling  the  authors 
suggest  that  the  surface'  of  the  fruit  might  be  covered  with  a  wax,  which 
softened  at  the  higher  temperature  but  became  hard  and  more  resistant  when 
colder.  Another  purely  mechanical  explanation  is  that  the  walls  of  the  drupe- 
lets or  of  the  external  cells  of  the  fruits  have  a  lower  coefficient  of  expansion 
than  their  contents.  If  this  were  the  case  the  walls  would  be  under  greater 
strain  at  higher  temperatures  and  would  thei'efore  puncture  more  easily. 

An  index  of  hardiness  in  peach  buds,  E.  S.  Johnston   (Atner.  Jour.  Bot., 
6  {1919),  No.  9,  pp.  373-379,  figs.  2).— A  contribution  from  the  Maryland  Ex- 
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porinient  Station,  presenting  tlie  results  of  deterniinations  of  the  moisture  con 
tent  of  fruit  buds  of  two  varieties  of  peaches  during  the  winter  of  1918-19. 
The  two  varieties  selected  for  this  study  were  the  Elberta  and  Greensboro,  the 
latter  of  which  is  considered  more  hardy  with  respect  to  winter  injury.  Bud.s 
were  selected  from  trees  growing  on  high  ground,  on  low  ground,  and  from 
trees  receiving  varied  fertilizer  treatment.  The  determinations  were  made  at 
monthly  intervals  beginning  with  November  8  and  ending  with  March  7,  a  final 
analysis  being  made  on  March  28. 

With  few  exceptions  the  amount  of  moisture  in  proportion  to  dry  weight  of 
the  Elberta  fruit  buds  was  gi'eater  than  that  of  the  Greensboro  buds.  No 
great  differences  were  apparent  between  the  ratio  values  of  buds  taken  from 
trees  gi-owing  on  high  ground  and  from  those  growing  on  low  ground.  There 
was  no  uniformity  of  differences  between  trees  receiving  fertilizer  treatments. 

There  was  a  marked  seasonal  increase  in  the  water  content  of  the  fruit  buds 
of  both  varieties,  whether  determinations  from  individual  trees  or  from  aver- 
ages are  considered.  As  the  season  advanced  the  difference  between  the  water 
content  of  the  fruit  buds  of  the  two  varieties  became  more  marked,  the  values 
for  Elberta,  the  less  hardy  variety,  being  the  greater. 

These  results  suggest  further  investigation  to  determine  whether  this  varia- 
tion in  moisture  content  is  a  varietal  characteristic,  and  to  what  extent  such 
moisture  content  values  are  related  to  hardiness  of  the  fruit  buds.  A  list  is 
given  of  cited  literature  dealing  with  studies  relating  to  the  resistance  of 
plants  to  low  temperatures. 

Productive  small  fruit  culture,  F.  C.  Sears  {Philadelphia  and  London: 
J.  B.  Lippincott  Co.,  1920,  pp.  IX +368,  pi.  1,  figs.  196).— TMs  is  one  of  a  series 
of  farm  manuals  edited  by  K.  C.  Davis.  It  treats  in  detail  of  the  growing, 
harvesting,  and  marketing  of  strawberries,  raspberries,  blackberries,  currants, 
gooseberries,  and  grapes. 

The  resistance  to  drought  of  various  graft-stocks,  H.  Sicard  {Prog.  Agr. 
et  Vitic.  {Ed.  V  Est -Cent  re).  Jfl  (1920),  No.  11.  pp.  256-262).— A  contribution 
from  the  Central  Agricultural  Society  of  Herault,  comprising  notes  on  the 
drought  resistance  of  a  number  of  grape  stocks. 

The  author  concludes  that  for  the  deep,  strong,  calciferous  soils  included 
in  the  study  the  stocks  best  suited  to  resist  a  prolonged  and  intense  drought 
are  the  hybrids  of  Vinifera  X  Rupestris.  These  have  shown  a  notable  superi- 
ority over  pure  American  and  America-American  and  even  Vinifera  XBer- 
landieri  stocks. 

The  preservation  of  vines  from  spring  frosts,  L.  Degrully  {Prog.  Agr.  et 
Yitic.  {Ed.  VEst-Centre),  4I  {1920),  No.  11,  pp.  245-254,  figs.  8).— A  popular 
discussion  of  diffei-ent  methods  used  with  more  or  less  success  in  protecting 
plants  from  spring  frosts. 

[Report  on  fruit  investigations],  S.  L.  Ajrekar  {Ann.  Rpt.  Dept.  Agr. 
Bombay,  1911-18,  pp.  15,  76). — In  continuation  of  a  previous  report  by  Burns 
(E.  S.  R.,  42,  p.  736),  brief  notes  are  given  on  experimental  work  for  the  year 
1917-18  with  the  mango,  citrus  fruits,  guava,  papaya,  grape,  fig,  banana,  and 
other  fruits. 

[Notes  on  bananas,  citrus  fruits,  and  spices]  {Fiji  Dept.  Agr.  Ann.  Rpt. 
1918.  pp.  Jf-6). — Notes  are  given  on  the  life  history  of  China  and  Gros  Michel 
banana  plants  planted  in  1917,  together  with  an  outline  of  selection  studies 
to  be  conducted  with  the  view  of  increasing  the  vitality  of  banana  plants  in 
Fiji.    Tests  of  various  citrus  fruits  and  spices  are  briefly  noted. 

The  cambuci  (Paiviea  langsdorffi),  P.  Campos  Porto  (O.  Camhuci.  Rio  de 
Janeiro:  Jardim  Bot.,  1920,  pp.  14,  pi.  1,  figs.  8).— A  contribution  from  the 
Botanical  Garden  of  Rio  de  Janeiro  describing  a  myrtaceous  tree  native  to  the 
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State  of  Sao  Paulo.  Brazil.  This  tree,  it  is  believed,  through  cultivation  and  se- 
lection should  prove  of  economic  value,  both  as  an  ornamental  and  for  its  acid 
fruit,  which  is  locally  used  in  making;  cooling  beverages,  conserves,  etc. 

Necessity  of  selecting  stocks  in  citrus  propagation,  H.  J.  Webber  {Cal. 
Citroffr.,  5  {1920),  No.  6,  pp.  177,  198,  199,  figs.  5). — A  summary  of  experiments 
with  citrus  stocks  conducted  at  the  California  citrus  substation  (E.  S.  R.  42, 
p.  537),  in  which  the  author  emphasizes  the  importance  of  producing  seedling 
stocks  of  known  characters. 

Injurious  effects  of  the  windstorm  of  November  20,  1919,  H.  S.  Reed 
{Cnl.  Citrogr.,  5  (1920),  No.  6,  pp.  178,  200,  201,  figs.  2).— A  contribution  from 
the  California  citrus  substation,  discussing  the  nature  and  extent  of  injury 
to  citrus  trees  in  certain  localities  in  southern  California  during  the  three 
days'  windstorm  which  began  on  November  20,  1919.  Tabular  data  are  given 
which  show  temperature,  wind,  and  liumidity  conditions  at  various  stations 
during  the  storm. 

Causes  of  decay  in  citrus  fruits,  O.  F.  Burger  (Fla.  Univ.  Ext.  Bui.  24 
(1920),  pp.  22-25). — A  contribution  from  the  Bureau  of  Plant  Industry  of  the 
U.  S.  Department  of  Agriculture,  in  which  the  author  points  out  the  relation 
of  faulty  methods  of  picking,  handling,  and  packing  to  the  subsequent  develop- 
ment of  fungi  and  bacteria  in  citrus  fruits. 

The  classification  of  chestnut  varieties,  D.  Vigiani  (Stas.  Sper,  Agr.  Ital., 
52  (1919),  No.  5-6,  pp.  266-277). — The  author  reviews  different  methods  used 
in  classifying  the  European  varieties  of  chestnuts  and  presents  a  classification 
of  74  varieties,  based  primarily  on  the  general  form  of  tlie  nut  and  secondarily 
on  the  form  of  the  apex. 

Pecan  varieties,  C.  A.  Reed  (Proc.  Natl.  Nut  Growers'  Assoc.„  18  {1919),  pp. 
36-41). — A  description  of  the  better-known  varieties  of  pecans,  including  also 
a  classification  of  the  varieties  into  groups.  In  these  are  separated  varieties 
proved  to  be  adapted  to  a  large  portion  of  the  pecan  territory,  varieties  adapted 
to  the  northern  part  of  the  pecan  territory,  new  varieties,  promising  varieties, 
less  promising  varieties,  varieties  of  doubtful  value,  and  those  that  should  be 
eliminated  at  once. 

Pecan  grades  and  standards,  C.  A.  Reed  {Proc.  Natl.  Nut  Grotvers'  Assoc, 
IS  {1919),  pp.  80-8.7).— This  is  the  report  of  the  committee  appointed  by  the 
National  Nut  Growers'  Association  to  determine  grades  and  standards  for 
pecans.  It  reviews  work  undertaken  along  this  line  by  the  U.  S.  Department 
of  Agriculture,  and  pi-esents  the  committee's  recommendations  relative  to  the 
general  principles  involved  in  establishing  sizes  and  grades. 

The  crisis  in  medicinal  plants  and  our  African  colonies,  F.  Cortesi 
{1st.  Colon.  Hal.,  Mem.  e  Monog.  Colon.,  Ser.  Econ.  No.  3  {1919),  pp.  36).— 
A  compilation  of  official  medicinal  plants  growing  in  Eritrea,  Somali,  and  Libya, 
logether  with  a  bibliography  and  related  commercial  and  statistical  data.  In 
view  of  the  world  shortage  of  medicinal  plants,  the  author  recommends  the 
utilization  of  this  hitherto  practically  unexploited  source  of  supply. 

FORESTRY. 

The  relation  of  research  in  forest  products  to  forest  administration, 

O.  M.  Butler  {.Jour.  Forestry,  18  {1920),  No.  3,  pp.  275-283).— A  discussion  of 
research  in  forest  products,  with  special  reference  to  its  influence  upon  forest 
practices. 

Report  of  the  department  of  forestry,  K.  W.  Woodward  (New  Hampshire 
Sta.  Bui.  192  {1919),  pp.  26,  27). — Growth  data  are  given  on  6  sample  forest 
ureas  planted  in  1912.     Of  tlie  species  planted,  Scotch  pine,  European  larch,  and 
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Norway  spruce  are  growing  lliriftily.  lied  pine  and  Douglas  fir  are  making 
less  satisfactory  growth,  and  white  ash  died  on  account  of  excessive  moisture. 

I'^xperiinents  were  started  in  1912  to  determine  the  best  methods  of  thinning 
innnature  white  pine  stands.  The  work  thus  far  conducted  shows  that  white 
pine  is  .seriously  checked  by  overtopping  hardwoods  with  the  possible  exception 
of  gray  birch.  The  removal  of  these  overtopping  hardwoods  leads  to  an  im- 
mediate increase  in  growth  provided  the  pines  have  not  been  suppressed  too 
long. 

Preliminary  report  on  chemical  weed  control  in  coniferous  nurseries, 
P.  C.  KiTcuiN  (Jour.  Forestry,  18  (1920),  No.  2,  pp.  157-159).— A  brief  sum- 
mary of  results  thus  far  secured  in  several  National  Forest  nur.series,  including 
tabular  data  on  work  done  by  E.  C.  Rogers  at  the  Savenac  nursery,  Haugan, 
Mont. 

Although  the  work  at  Savenac  was  done  primarily  with  the  view  of  con- 
trolling damping-ofC  fungi  through  the  use  of  chemicals,  records  were  also  kept 
of  weed  growth  on  the  various  plats  during  1917.  The  results  secured  indicate 
that  zinc  and  copper  salts  may  be  efficient  in  destroying  weeds  shortly  after 
germination,  at  least  in  the  type  of  soil  used.  Experiments  have  been  con- 
tinued at  Savenac  with  different  strength  solutions  of  copper  sulphate,  zinc 
sulphate,  and  zinc  chlorid. 

The  management  of  hardwood  forests  in  the  southern  Appalachians, 
I.  F.  Eldredge  (Jour.  Forestry,  18  (1920),  No.  3,  pp.  284-291). — A  discussion 
of  the  preparation  of  management  plans  applicable  to  the  hardwood  forests  in 
the  southern  Appalachians,  with  special  reference  to  the  National  Forests  of 
that  area. 

Handbook  of  forest  jirotection. — California  forest  fire  laws,  1919 
(Sacramento:  Cat.  State  Bd.  Forestry,  1919,  p.  57). — The  present  handbook 
was  prepared  primarily  for  the  State  fire  wardens  and  also  to  inform  the 
general  public  of  the  statutes  designed  to  prevent  and  extinguish  forest  fires 
outside  the  limits  of  incorporated  towns  and  cities. 

Organization  for  the  national  control  of  forest  devastation,  F.  E.  Olm- 
sted (-Jour.  Forestry,  18  (1920),  No.  3,  pp.  242-247). — The  author  here  presents 
an  outline  indicating  some  of  the  fundamental  principles  which  might  govern 
in  framing  the  essential  administrative  machinery  for  the  national  control  of 
forest  devastation. 

The  economics  of  private  forestry,  B.  P.  Kikkland  (-Jour.  Forestry,  18 
(1920),  No.  3,  pp.  214-217).— A  contribution  from  the  University  of  Washing- 
ton, in  which  the  author  discusses  certain  misconceptions  that  have  arisen  with 
the  commonly  advanced  point  of  view  that  private  forestry  is  uneconomic. 
Special  attention  is  given  to  the  rights  of  private  property,  interest  returns 
and  capitalization,  and  taxation. 

Shall  we  capitalize  our  forests?  B.  A.  Chandler  (Jour.  Forestry,  18  (1920), 
No.  3,  pp.  218-228). — A  contribution  from  Cornell  University,  in  which  the 
author  takes  the  stand  tliat  our  forests  should  be  capitalized  and  discusses 
different  methods  of  financing  forest  operations. 

Annual  progress  report  ui)on  State  forest  administration  in  South 
Australia  for  the  year  1918-19,  W.  Gill  (Ann.  Rpt.  State  Forest  Admin. 
So.  Avst..  1918-19,  pp.  12,  pis.  10). — The  usual  progress  4-eport  on  the  adminis- 
tration of  the  State  forests  in  South  Australia,  including  data  on  the  area  of 
forest  reserves  and  plantations,  tree  planting  operations,  revenues,  and  ex- 
penditures.    Several  forest  plantation  plans  are  appended. 

Afforestation  in  Zululand,  .T.  S.  Henkel  (Rliodesia  Ayr.  Jour.,  17  (1920), 
No.  1,  pp.  50-52). — Notes  on  the  present  condition  of  forest  species  that  have 
been  tested  for  a  number  of  years  at  the  Govex-nment  experiment  station  at 
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Einpungeni,  Znluland.  The  best  results  have  been  secured  with  Eucalyptus. 
With  a  few  exceptions,  various  liinds  of  conifers  tested  have  not  been  a  success. 

Investigations  on  the  bark-anatomy  of  Hevea,  P.  E.  Keuchenius  {Arch. 
Ruhhercult.  Nederland.  Indili,  Jt  {1920),  No.  1,  pp.  5-26,  figs.  18).— A  further 
contribution  on  the  formation  and  development  of  latex  rings  in  Hevea  rubber 
trees  (E.  S.  R.,  40,  p.  448).  The  author's  method  of  studying  latex  rings  is 
described. 

The  average  yearly  increase  in  latex  rings  was  found  to  be  correlated  with 
the  quality  of  soil  and  the  girth  increase,  consequently  only  vigorous  stocks 
should  be  used  for  building  purposes  The  rate  of  formation  of  latex  rings 
is  variable.  Periods  of  strong  growth  and  periods  of  little  development  may 
occur,  hence  the  irregular  arrangements  of  latex  rings  in  Hevea. 

High-yielding  trees  may  deteriorate  in  yield  when  the  original  bark  is  tapped 
off,  and  poor  trees  may  be  Improved  by  the  same  operation.  From  the  stand- 
point of  latex-ring  renewal,  a  6-year  tapping  system  is  preferable  to  a  4-year 
system. 

The  latex  rings  greatly  increase  in  number  in  the  inner  part  of  the  bark, 
lience  trt'es  Infected  with  the  brown  bast  disease  should  be  scraped  rather 
than  peeled  in  order  to  preserve  latex  rings  in  the  deeper  uninfected  portion 
of  the  bark.  At  the  base  of  the  stem  the  activity  of  the  cambium  for  the 
formation  of  latex  rings  is  greater  than  higher  up. 

Tapping  experiments  on  Hevea  brasiliensis,  A.  W.  K.  de  Jong  {Arch. 
Ruhhercult.  Nederland.  Indie,  4  {1920),  No.  1,  pp.  32-36). — A  progress  report 
on  tapping  experiments  being  conducted  at  the  Buitenzorg  Experimental  Sta- 
tion  (E.  S.  R.,  40,  p.  843). 

Of  the  nine  tapping  systems  tried  in  this  experiment,  two  left  cuts  on  a 
quarter  seem  to  be  the  best  for  the  growing  conditions  at  Buitenzorg. 

The  influence  of  heavy  tapping  on  the  chemical  constitution  of  the  latex, 
W.  H.  Arisz  {Arch.  Ruhhercult.  Nederland.  Indie,  Jf  {1920),  No.  1,  pp.  21-31). — 
A  review  of  analyses  made  by  L.  R.  E.  Schulz  van  Vlissingen  at  the  Besoeki 
Experimental  Station. 

In  the  case  of  a  tree  tapped  with  a  circular  cut  clear  to  the  wood,  the  pro- 
portion between  the  resinous  substances  and  the  rubber  remained  constantly 
the  same,  and  independent  of  the  concentration  of  the  rubber  in  the  latex. 
During  the  first  two  weeks  of  tapping  the  concentration  of  the  organic  sub- 
stances in  the  serum  remained  the  same,  but  after  this  period  the  constitution 
of  the  serum  changed  through  a  shortage  of  organic  matter. 

The  concentration  of  the  nitrogenous  substances  in  the  latex  remained  about 
the  same  during  the  first  few  days  of  tapping,  but  afterwards  decreased  as 
much  as  one-half  of  the  original  concentration.  A  somewhat  smaller  shortage 
of  nitrogenous  matter  also  occurred  in  the  rubber.  The  concentration  of  the 
inorganic  substances  in  the  serum  remained  practically  the  same. 

Kauri-gum  industry,  R.  P.  (Jkeville  {New  Zeal.  Gort.  Kauri-gum  Off.  Rpt., 
5  (1919),  pp.  7). — A  progress  report  on  the  New  Zealand  Kauri-gum  industry, 
including  a  financial  statement  for  the  year  ended  March  31,  1919. 

The  western  larch  (Larix  occidentalis)  on  the  Brocklesby  Park  Estate, 
Lincolnshire,  W.  B.  Havelock  {Quart.  Jour.  Forestry,  llf  {1920),  No  2,  pp. 
96-100). — Growth  measurements  are  given  on  several  lots  of  larch  tree  largely 
planted  in  1912  in  admixture  with  various  other  species. 

European  and  Japanese  larch  at  Brocklesby  Park,  W.  B.  Havelock 
(Quart.  Jour.  Forest rg.  U^  (1920),  No.  2,  pp.  iO/-i0.3).— Comparative  data  are 
given  on  the  growth  of  several  lots  of  Japanese  and  European  larch  planted 
on  the  above-noted  estate  in  the  spring  of  1899. 
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Durability  tests  with  inferior  local  woods,  H.  AV.  Moor  (Bui.  Dept.  Agr. 
Trinidad  and  Tobago,  18  {1919),  No.  4.  pp.  20Jf-206).—X  preliminary  report  is 
given  on  durability  tests  that  are  being  conductetl  under  the  direction  of  the 
forest  department  of  Trinidad,  with  the  following  six  of  the  most  inferior  and 
least  ilurahle  native  species:  Hog  plum  {Spondia.^  lutea),  mahoe  {Stcrculiu 
cnrihwd),  jiggerwood  (Bravaisia  florihundn),  Bois  Lais  Lais,  silk  cotton 
( Eriodendron  anfractuosuiii ) ,  and  Chataigne  ( Pachira  insignis ■) .  The  data  here 
presented  deal  with  seasoning  and  impregnation  operations  conducted  pre- 
liminary to  the  durability  test. 

Significant  trends  in  lumber  i)roduction  in  the  United  States,  F.  H. 
Smith  {Anwr.  Forestry,  26  (1920),  No.  315,  pp.  H3-147,  fig.  J).— The  author 
presents  and  discusses  tabular  data  showing  the  history  of  the  lumber  industry 
of  the  country  at  10-year  intervals  from  the  middle  of  the  last  century.  Data 
are  also  given  showing  the  annual  consumption  of  timber  of  various  kinds  in  the 
United  States. 

DISEASES  OF  PLANTS. 

Some  practical  applications  of  pliytopatholog;y,  L.  rETRi  (Alpe  [Itahj], 
2.  ser.,  6  (1919),  No.  6,  pp.  125-136,  figs.  2). — The  author  presents  in  this  article 
(the  first  of  a  series)  selected  materials  briefly  illustrative  of  enterprises  in 
different  regions  and  in  various  fields  as  regards  phytopathological  studies  and 
other  activities. 

Report  of  the  department  of  botany,  ().  11.  Butler  (.Vc/r  JIawpshire  Sta. 
Bui.  192  (1919),  pp.  17-19).- — An  account  is  given  of  the  research  work  carried 
on  in  the  department,  which  includes  studies  on  the  effect  of  fungicides  and  in- 
secticides on  plants,  structure  of  the  fruit  spur  of  the  apple,  the  toxic  action 
of  fungicides,  the  control  of  white  pine  blister  rust  on  Ribes,  and  the  control  of 
snapdragon  rust. 

Tlie  work  with  cuprammonium  washes  has  been  previously  noted  (E.  S.  R., 
38,  p.  2,55).  With  Bordeaux  mixture,  the  investigation  has  been  continued,  and 
it  was  found  that  transpiration  was  increased  by  spraying  with  a  1  per  cent 
Bordeaux  mixture,  but  the  increased  transpiration  was  not  due  to  the  copper 
"Salt  but  to  the  excess  of  lime.  One  per  cent  Bordeaux  mixture  was  found  to 
not  stinmlate  plant  growth,  but  had  a  depressing  affect  which  was  more  marked 
in  weak  than  in  strong  light.  Data  on  the  relative  toxicity  of  cupramuiDnium 
washes  the  spores  of  Plasuiopara  ribicola  are  reported. 

Field  experiments  on  the  control  of  snapdragon  rust  by  means  of  dry  sulphur 
proved  ineffective  under  the  temperature  conditions  prevailing. 

Report  of  the  botany  department,  C.  O.  Chambkrs  (Oklahoma  Sta.  Rpt. 
1919,  pp.  33,  3.'f). — x\  study  of  the  value  of  windbreaks  as  related  to  evapora- 
tion was  impaired  by  the  abundance  and  distribution  of  the  rainfall.  Studies 
on  methods  for  combating  snuits  of  grains  and  sorghums  indicate  the  need  of 
caution  in  following  the  instructions  ordinarily  given. 

This  report  al.so  includes  notes  of  the  plant  disease  survey.  Among  the  more 
common  plant  diseases  reported  are  wheat  black  chaff  and  apple  scab,  this  being 
the  first  appearance  in  the  State  of  these  diseases.  Importance  also  attaches 
to  cereal  rusts  and  smuts ;  false  rust  of  corn ;  root  rot  and  angular  leaf  spot  of 
cotton ;  brown  rot  and  scab  of  stone  fruits ;  and  leaf  spot  and  wilt  of  tomato. 

Annual  report  for  1917  of  the  botanist,  R.  H.  Biffen  (Jour.  Roy.  Agr. 
Soe.  England,  78  (1917),  pp.  201-209).— T\\\%  report  details  with  discussion  the 
method  now  in  use  for  testing  and  estimating  the  degree  of  purity  of  grass  seeds. 
An  account  is  also  given  of  the  relation  of  cereal  crops  to  weather ;  of  the 
potato  crop  as  affected  by  late  blight  and  other  factors ;  of  root,  grass,  and  clover 
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crops ;  and  vei'y  briefly,  of  specific'  plant  diseases,  those  due  to  fungi  liaving 
l)een  generally  less  injurious  this  year  than  formerly. 

Annual  report  for  1918  of  the  botanist,  R.  H.  Biffen  (Jotir.  Roy.  Agr. 
Soc.  England,  79  (1918).  pp.  25.'f-258). — This  report  deals  principally  with 
fungus  diseases  of  plants,  in  particular  of  potato  and  wheat  whicli  have 
suffered  principally  during  the  year.  Spraying  with  Bordeaux  mixture  proved 
lieneficial.  Wart  disease  Is  reported  in  fresh  outbreaks,  constituting  an  alarm- 
ing advance  toward  the  great  potato-raising  district  of  England. 

Wheat  w'as  attacked  in  different  sections  by  yellow  rust  (Pucdnm  glumarnm), 
and  by  black  rust  (P.  grominis).  Bunt  was  unusually  abundant.  Loose 
smut  of  wheat  was  also  common.  Mildew  was  reported  on  all  cereals,  causing 
serious  damage  to  wheat  in  one  locality.  Rotting  of  yellow  globe  mangolds 
during  February  proved  to  be  due  to  Botrytis.  Rust  was  reported  on  mangolds, 
also  finger-and-toe,  soft  rot,  and  mildew  (as  affecting  swedes).  Reports  were 
made  on  bean  rust  and  clover  sickness,  and  frequently  of  scab  and  canker  on 
apples,  broven  rot  on  apples  and  plums,  and  rust  on  plums.  Glassy  disease 
of  apples  (causation  obscure)  was  also  reported. 

[Report  of]  laboratory  for  plant  diseases,  C.  J.  J.  van  Hall  (Janrh. 
Dept.  Landb.,,  Niji'-  en  Handel  Nederland.  Indie,  1911,  pp.  22-31). — In  this  por- 
tion of  a  report  of  wider  scope,  an  account  is  given  of  diseases  affecting  plants 
and  of  related  investigations  and  publications. 

Notes  on  mycology  during  1918,  W.  N.  C.  Belgrave  {Agr.  Bui.  Fed. 
Malay  States,  3  (1919),  No.  7,  pp.  Ul-li3).— The  mycological  section  has  been 
chiefly  engaged  during  the  year  witli  diseases  of  rubber. 

The  study  of  brown  bast  has  yielded  no  positive  results,  no  causal  organisms 
having  been  identified.  No  serious  epidemic  of  black  stripe  (Phytophthora  sp.) 
develoi^ed  during  the  year.  IMoldy  rot  (Spluvronema  sp.)  was  also  held  in 
check  by  weather  conditions  during  most  of  the  year.  During  the  drought  in 
the  early  part  of  1918,  a  greenish-black  mold  appeared  on  recently  tapped 
surfaces  which  proved  to  be  due  to  a  species  of  Cladosporium,  and  to  be 
successfully  treated  by  tarring.  A  canker  of  obscure  causation  produced  ex- 
tensive damage  in  one  locality. 

Following  the  drought,  many  estates  suffered  from  yellowing  and  falling 
of  the  leaves,  followed  by  die-back  of  the  branches  and  in  some  cases  by  death 
of  the  tree.  The  fungi  isolated  include  Diplodia  sp.,  Gloeosporium  sp.,  Col- 
letotriehum  sp.,  Cytospora  sp.,  and  Helmmtliosporium  sp.  A  soft  heart  rot 
starting  fi-om  the  stumps  of  broken  branches  yielded  a  fungus  which  proved 
to  be  a  Dsedalea,  which  reproduced  the  disease.  The  wet  rot  fungus  originally 
described  as  Poria  hypolaferitia  was  provisionally  named  Fames  pseudoferreus. 
Diseases  identified  or  investigated  on  other  crops  were  Gloeosporium  sp.  on 
pepper,  Sclerotium  sp.  and  bacteria  on  an  imported  variety  of  castor  bean, 
and  UstiJaginoidea  sp.  on  rice. 

Leaf-stripe  of  barley  [in  Scotland]  (Scot.  Jour.  Agr.,  2  (1919),  No.  Jf.  pp. 
535,  536). — The  barley  leaf  stripe  fungus  (Pleospora  graminea)  is  said  to  be 
present  in  nearly  every  field  of  barley,  early  sowings  in  cold  soil  giving  large 
percentages  (reaching  30  per  cent)  of  infected  plants.  It  is  said  to  be  more 
prevalent  in  4-  or  6-rowed  barley  than  in  2-rowed  varieties,  also  iii  the  varieties 
with  short,  broad,  and  erect  ears. 

Seed  treatments,  constituting  the  only  protection  available,  ai-e  outlined. 

Barberry  eradication,  H.  E.  Morris  (Rpt.  Proc.  Mont.  State  Hort.  Soc, 
22  (1919),  pp.  113-116). — After  a  discussion  of  barberry  destruction  operations, 
the  author  states  that  as  a  result  of  his  own  observations  a  considerable 
number  of  barberries  were  located  in  the  western  part  of  Montana  and  rusted 
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leaves  wore  Unuu\  in  sovcral  lociilillcs  which  are  indicated.  In  four  cases  stem 
rust  was  found  on  wheat,  in  every  casf'  closely  associated  with  rusted  barberry. 
Studies  in  the  jdiysiolojiy  of  parasitism. — V,  Infection  by  Colletotrichiim 
lindeinuthianuni,  V.  K.  Dky  {Ann.  Bot.  [London^,  33  {1919),  No.  131,  pp.  305- 
312.  1)1.  /».  'IMus  is  a  continuation  of  the  sei-ies  iireviously  noted  (E.  S.  K.,  39, 
p.  247. 

In  the  present  work  the  author  investigated  the  stages  of  develoiHiient  and 
infection  in  bean  as  occasioned  by  C.  lindenmthianum  in  order  to  ascertain 
whether  Ihis  funsus  acts  as  does  .Bofn/tis  cinerca.  It  is  stated  that  the  spore 
of  C.  liiHlciiiiithianion  when  germinating  on  bean  produces  a  germ  tube  which 
develops  iido  a  thick-walled,  dark-colored  appresorium.  This  attaches  Itself 
closely  to  tlie  surface  of  the  bean  pod  by  the  help  of  a  mucilaginous  envelope. 
l<'i'()ni  this  contact  surface  a  peg-like  infection  hypha  grows  out  which  ruptures 
mechanically  the  cuticular  layer  and  brings  abont  a  swelling  of  the  subcuticular 
layers,  supposedly  by  enzym  action,  withcmt  causing  apparently  any  swelling, 
disorganizing,  or  other  chemical  action  upon  the  cuticle. 

The  general  conclusion  i-eached  is  that  the  mechanism  of  penetration  by 
C.  lindemutJikimcm  is  in  all  respects  similar  to  that  of  B.  cinerea. 

lilackleg — a  destructive  cabbage  disease,  R.  E.  Vaughan  (Cnnner,  ^9 
{1919),  No.  2,  pp.  59,  60,  fif/'^.  3). — Extensive  losses  were  caused  in  portions  of 
Wisconsin  during  1918-19  by  cabbage  blackleg  {Phoma  Unyam).  No  resistant 
varieties  or  strains  have  been  found.  Seed  treatment  with  corrosive  sublimate 
1  :  ."00  i)rovi(les  the  most  satisfactory  control  measure,  thcmgli  rotation  does 
nuicli  to  check  the  disease. 

The  difficulties  of  growing  red  clover — clover  sickness,  and  other  causes 
of  failure,  A.  Amos  {Jour.  Roy.  Ayr.  Soc.  England,  79  {1918),  pp.  68-88,  figs. 
5;  abs.  in  Rev.  Appl.  Ent.,  Ser.  A,  7  {1919),  No.  11,  pp.  Ul,  U2).—0t  the  six 
groups  of  caiis'es  of  failure  in  clover  crops  as  here  dealt  with,  the  author  dis- 
cusses in  some  detail  nematode  attack  {Tglenchus  derastatrix) ,  stem  rot 
{Sclerot'mia  trifoliorum),  and  the  alleged  excretion  of  toxic  substances  by  the 
clover  plant  as  causing  clover  sickness.  It  is  concluded  that  the  evidence  at 
hand  to  date  as  regards  excretion  of  toxic  substances  is  insufficient. 

Nematode  attack  is  best  coniltated  by  avoiding  all  crops  which  are  susceptible 
to  this  disease  for  at  least  eight  years.  Stem  rot  disease  is  also  to  be  combated 
by  I'otation,  avoiding  for  instance  the  planting  of  red  clover  within  two  years  of 
beans. 

Degeneration  in  potatoes,  O.  B.  Whipple  {Montana  Sfa.  Bui.  130  {1919), 
pp.  29,  figs.  16). — The  results  are  given  of  five  years'  observation  and  experi- 
mental work  on  the  possible  degeneration  or  running-out  of  potatoes.  In  the 
course  of  the  experiments  selection  plats  were  maintained  and  planted  on  the 
tuber  unit  and  tuber  line  plan. 

The  relation  of  degeneration  to  various  physiological  diseases  is  pointed  out, 
and  in  case  of  spindle-sprout  and  yellow-top  degeneration  may  take  place  sud- 
denly and  completely.  Mosaic  disease  does  not  seem  to  be  unlike  curly  dwarf 
in  this  respect,  in  which  case  the  plants  from  a  single  tuber  are  either  all  noi'- 
mally  vigorous;  intermediate,  or  all  typically  curly  dwarf  degenerates.  Curly 
dwarf  is  apparently  unlike  other  forms  in  that  the  deterioration  takes  place 
gradually.  Intermediate  types  exist  that  may  be  readily  distinguished  from 
normal  vigorous  plants.  In  special  seed  plats,  the  intermediate  type  should  be 
eliminated  l)efon>  degeneration  has  advanced  to  a  point  where  it  sei-iously  im- 
pairs yielding  (pialities.  Foliage  characteristics  are  said  to  be  the  most  reliable 
indicators  of  degen«>ration  tendencies.  Depth  of  eyes  of  the  tuber  is  said  to  be 
correlated  with  degeneration,  and  efforts  to  improve  the  types  of  existing  varie- 
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ties  by  the  selection  of  sliallow-eyed  seed  tubers  should  be  undertaken,  accord- 
ing to  the  author,  with  extreme  caution. 

Rhizootoiiia  disease,  or  stem  rot,  on  potatoes,  D.  O.  O'Brien  {Scot.  Jour. 
Agv.,  2  (1919),  No.  4,  pp.  4S2-491,  pis.  8,  figs.  ^).— In  addition  to  a  general 
account  of  the  rot  disease  of  potatoes  caused  by  R.  solani  on  potato  tubei  s  and 
also  by  R.  violacea  (R.  crocorum)  on  the  tuber  or  stem,  a  more  detailed  account 
is  given  of  this  disease,  which  was  found  by  the  author  to  be  widespread  in 
Scotland  about  two  years  previous  to  this  report.  A  large  i>ercentage  of  market 
potatoes  were  affected,  particularly  those  from  the  red  soils  of  Scotland.  A 
bibliography  on  the  subject  is  appended. 

Certification  of  stocks  of  varieties  of  the  potato  which  are  inimnne  from 
wart  disease  {Scot.  Jour.  Agr.,  3  {1920),  No.  1,  pp.  52-66,  pi.  1). — Recent  re- 
ports show  that  potato  wart  disease  is  more  widespread  than  was  previously 
supposed  in  England  and  Scotland,  large  areas  having  now  been  declared  in- 
fected. 

Studies  carried  out  during  recent  years  encourage  the  hope  of  developing 
popular  potato  varieties  immune  to  wart  disease.  The  certification  of  seed  in 
sufhcient  quantities  after  growing  the  crops  under  rigid  inspection  is  expected  to 
assure  a  supply  of  pure  stocks  of  inmiune  varieties.  Good  results  have  already 
begun  to  appear  after  a  trial  continuing  for  two  years.  This  article  is  mainly 
concerned  with  the  identitication  of  rogues  and  of  innnature  varieties  and  the 
prevention  of  deterioration  from  disease. 

Eradication  as  a  means  of  control  in  sugar  cane  mosaic  or  yellow- 
stripe,  P.  S.  Eakle  (Porto  Rico  Dept.  Agr.  Sta.  Bui.  22  (1919),  pp.  i7).— In  a 
previous  publication  (E.  S.  R.,  41,  p.  347),  suggestions  were  given  for  the  con- 
trol of  the  sugar  cane  mosaic  which  included  eradication  and  the  use  of  resistant 
or  tolerant  varieties.  In  the  present  publication,  an  account  is  given  of  a  year's 
work  on  the  control  of  the  disease  by  the  method  of  eradication.  Eradication 
includes  the  planting  only  of  healthy  seed  and,  when  suspected  seed  has  been 
used,  the  frequent  inspection  of  the  field  and  removal  of  all  plants  showing 
disease.  A  survey  was  made  of  a  number  of  plantations  where  this  method 
had  been  put  in  practice,  and  it  is  lielieved  that  the  cane  mosaic  or  yellow- 
stripe  disease  can  be  controlled  in  this  way  in  all  regions  where  a  supply  of 
healthy  seed  can  be  obtained.  In  regions  of  complete  infection,  the  establish- 
ment of  healthy  seed  fields  is  necessary  before  a  campaign  of  eradication  can 
be  undertaken. 

Root-knot  disease  of  tomatoes,  R.  Robson  (Jour.  Roy.  Hort.  Sac,  44 
(1919),  pp.  31-67,  pis.  4)- — Records  of  experimentation  carried  out  during 
1915-1917  on  tomato  subsoils  infested  with  Heterodera  radicicola  are  presented 
in  tabular  and  other  detail,  with  discussion.  This  experimentation,  carried  out 
under  glass,  was  based  on  the  assumption  that  the  substances  to  be  applied  to  the 
soil  would  inhibit  or  destroy  the  nematodes;  that  such  substances  if  inhibitory 
to  the  tomatoes  would  gradually  be  carried  downward  by  the  processes  involved 
in  watering;  that  a  layer  of  soil  impregnated  with  inhibitory  substance  would 
prevent  the  ascent  of  the  nematodes ;  and  that  the  tomatoes  would  find  adequate 
growth  conditions  above  the  poisonous  layer. 

It  was  found  that  sodium  or  potassium  cyanid  applied  at  half  a  ton  per  acre 
or  corrosive  sublimate  at  3  cwt.  will  free  the  subsoil  from  nematodes  at  a  cost 
of  about  £50  per  acre.  Carbolic  acid,  while  effective,  is  more  expensive. 
Cresylic  acid  is  more  expensive  and  less  effective.  Creosote  applied  pure  is 
useless,  though  saponified  creosotes  tend  to  check  nematodes.  Several  other 
substances  are  discussed  in  this  connection. 

Finger-and-toe  [in  turnips],  J.  A.  Symon  (Scot.  Jour.  Agr.,  3  (1920),  No. 
1,  pp.  34,  35). — The  prevalence  of  finger-and-toe   in   turnips  in  the  north   of 
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Scotland  is  ascribed  to  iiisuflicient  available  lime  in  the  soil,  the  presence  of 
cruciferous  weeds  in  the  held,  or  the  carrying  of  infection  by  grazing  animals. 

Investigation  during  recent  years 'has  shown  that  lime  dressings  may  have 
some  advantage.  :\Iangels  sliould  replace  turnips  where  this  is  possible.  Work- 
ing the  land  in  dry  condition  i-educes  infection.     Resistant  strains  are  preferable. 

The  brown  rot  diseases  of  fruit  trees,  with  special  reference  to  two 
biologic  forms  of  Monilia  cinerea,  I,  H.  Wormald  {Ann.  Bot.  [London],  33 
(1919),  No.  131,  pp.  361-^04,  pis.  2). — The  results  of  work  here  described  are 
said  to  show  that  fruit  trees  in  England  are  parasitized  by  AI.  fructiffena  and 
M.  cinerea,  each  of  these  two  species  having  two  forms  distinguished  by  the 
effects  pi-oduced  on  mature  apples  inoculated  under  laboratory  conditions.  Of 
the  two  biological  forms  of  M.  cinerea  one  produces  a  blossom  wilt  and  e-anker 
disease  of  apple,  the  other  being  limited  to  tlie  single  blossom  originally  in- 
oculated. 

A  general  discussion  of  the  results  recorded  in  the  present  article  is  reserved 
for  correlaticjn  with  certain  physiological  and  cultural  experiments. 

The  field  treatment  of  Panama  disease,  P.  W.  INIuuray  {Ann.  Rpt.  Bd. 
Affr.  and  Deut.  I'ub.  Gard.  and  I'lantatlons  Jamaica,  1918,  pp.  16,  17). — It  is 
stated  as  a  result  of  six  years  of  practical  experience  that  the  method  employed 
under  difficult  conditions  against  the  Panama  disease  is  so  successful  that  no 
modiheation  is  yet  required  or  practicable. 

\\'hen  the  Panama  disease  was  recognized  as  a  root  disease,  spreading  by 
direct  contact  between  roots,  it  was  decided  that  all  bananas  within  extreme 
root  range  of  a  diseased  tree  should  be  destroyed  and  the  whole  area  fenced  and 
quarantined  as  infected.  This  procedure  invariably  insures  success,  whereas 
neglect  or  relaxation  of  this  rule  leads  to  a  recurrence  of  the  disease. 

[Panama  disease  of  banana],  H.  H.  Cousins  {Ann.  Rpt.  Bd.  Ayr.  and  Dcpt. 
Pub.  Gard.  and  Plantations  Jamaica,  1919,  p.  7). — Statistics  of  infection  by 
Panama  disease  are  given,  running  back  as  far  as  the  appearance  of  this  disease 
in  1911.  The  most  recent  reports  are  not  so  favorable  as  are  those  of  the 
jirevious  year  above  noted.  Drastic  steps  have  been  taken.  Experience  has 
shown  that  early  recognition  of  this  disease  is  a  most  important  factor  in  its 
control. 

Inspection  of  i)lant  diseases,  H.  G.  Coote  {Ann.  Rpt.  Bd.  Agr.  and  Dept. 
Pub.  Gard.  and  Plantations  Jamaica,  1919,  pp.  19,  20). — In  a  report  on  coconut 
sanitation  and  replacement  in  eastern  St.  Thomas  and  Portland,  it  is  stated  that 
80,000  trees  were  without  discrimination  cut  down  and  burned  as  a  result  of  the 
ravages  of  the  hurricane  occurring  some  months  previously  or  of  attack  by  the 
bud-rot  fungus. 

Wet  weather  immediately  following  this  work,  and  the  consequent  accumula- 
tion of  moisture  and  softening  of  the  cell  walls,  led  to  a  rapid  recurrence  of  the 
disease.  INIany  of  the  trees  damaged  by  the  hurricane  were  attacked  in  the 
renewing  portions  by  the  Phytophthora  form  of  leaf  bitten  disease  and  finally 
gave  way  before  the  bud  rot. 

More  on  root  rot,  G.  Leone  {Agr.  Colon.  [Italy],  13  {1919),  No.  9,  pp.  354^- 
355). — Further  study  of  the  root  trouble  of  orange  previously  noted  (E.  S.  R., 
40,  p.  851),  has  shown  the  presence  in  this  connection  of  a  nematode,  which  has 
not  yet  been  identified. 

Pecan  rosette  in  relation  to  soil  deficiencies,  S.  M.  MoMurran  {Ainer. 
Nut  Jour.,  10  {1919),  No.  3,  pp.  38,  39,  ^3).— This  is  substantially  the  same  as 
the  information  previously  noted  (E.  S.  R.,  40,  p.  .544). 

Preventing  wood  rot  in  pecan  trees,  S.  M.  McMueran  {Anier.  Nut  Jour., 
10  {1919),  No.  3,  pp.  40,  41). — This  information  has  been  noted  previously 
(E.  S.  R.,  40,  p.  158). 
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Experiments   on   the  control   of   Narcissus   eelvvorni   in  the   field,    J.   K. 

IlAMSBOTTOM  {Jouf.  Roy.  Hoit.  Soc,  JfJf  {1919),  PI).  68-72,  pi.  1,  fig.  1;  (ihn.  in 
Rev.  Avpl.  Ent.,  tier.  A,  7  (1919),  No.  8,  pp.  355,  356). — Experiments  with 
manures  and  chemical  sterilizers  were  alike  ineffective  in  freeing  soils  from 
nematode  infection  or  in  protecting  crops  from  nematode  attack. 

Experimentation  on  different  crops  with  a  view  to  securing  a  rotation  that 
would  avoid  or  minimize  nematode  attack  showed  that  Tylenchus  devastatrix 
may  become  so  adapted  to  a  particular  host  species  as  not  to  attack  with 
severity  other  host  siiecies.  In  a  series  of  plants  including  rye,  winter  and 
spring  oats,  clover,  alfalfa,  peas,  broad  beans,  rye-grass,  onions,  wheat,  chives, 
buckwheat,  and  potatoes,  tested  as  possible  successors  to  Narcissus  on  ground 
infested  with  nematodes,  onions  only  were  seriously  affected. 

The  Iceland  poppy  disease,  C.  C.  Brittlebank  (Jour.  Dept.  Agr.  Victoria, 
11  (1919),  No.  11,  p.  700). — It  is  stated  that  during  the  past  few  years  a  disease 
of  poppy  from  which  a  species  of  Phytophthora  has  been  isolated  has  killed 
off  from  80  to  90  per  cent  of  these  plants.  Symptoms  are  briefly  described. 
Complete  control  is  obtained  by  use  of  a  6 :  9 :  .50  Burgundy  mixture. 

A  destructive  disease  of  seedling  trees  of  Thuja  gigantea,  (J.  H.  Pethy- 
J5KIDGE  (Quart.  Jour.  Forestry,  13  (1919),  No.  2,  pp.  93-97). — An  account  is 
given  regarding  a  brief  study  of  a  fungus  attacking  young  larch,  which  proved 
to  be  a  Botrytis ;  also  of  one  causing  failure  of  young  Tlmja  trees  subse(iuently 
identified  as  due  to  Keithia  thujina  and  now  found  supposedly  for  the  first 
time  outside  of  North  America. 

A  new  leaf  disease  of  Hevea  caused  by  a  mildew  (Oidium  sp.) ,  P.  Arens 
(Arch.  Rubbercult.  Nederland.  Indie,  2  (1918),  No.  10,  pp.  827-835). — A  new 
mildew  of  young  Hevea  leaves  is  provisionally  reported  as  present  throughout 
Java.  The  foliage  may  be  thinned  to  any  degree,  with  corresponding  effect  on 
the  trees.     The  organism  is  said  to  be  an  Oidium. 

Lebbra  and  vaiolo  of  sumac,  G.  B.  Traverso  (Staz.  Sper.  Agr.  Ital.,  52 
(1919),  No.  5-6,  pp.  213-225,  pis.  2). — An  account  is  given  of  two  diseases  of 
Rhus  coriaria  said  to  be  new  in  Italy.  The  first  shows  itself  in  a  leaf  colora- 
tion and  dleback  and  has  been  ascribed  to  Exoascus  purpurascens.  The  other 
appears  as  a  discoloration  with  minute  spots  and  is  ascribed  to  Septoria 
rhoina,  a  supplementary  description  of  which  is  furnislied. 

Reddening  of  sumac  leaves,  G.  Lo  Priore  and  G.  Scalia  (.SYoc.  Sper.  Agr. 
Ital.,  52  (1919),  No.  5-6,  pp.  227-237,  pis.  2).— The  authors  describe  Exoascus 
(Taphriiiella)  purpurascens  as  found  in  leaves  of  Rims  copallina  in  Mas.sachu- 
setts  and  Connecticut. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Waterfowl  and   their   food   plants   in  the   sandhill   region   of   Nebraska 

(U.  S.  Dept.  Agr.  Bui.  79^  (1920),  pp.  77,  pis.  5).— This  is  the  first  of  a  series 
of  papers  designed  to  present  information  on  the  breeding,  wintering,  and 
hunting  grounds  of  waterfowl  in  the  United  States.  The  report  consists  of 
two  parts. 

I.  Waterfowl  in  Nebraska,  H.  C.  Oberholser  (pp.  3-35). — This  is  a  report  on 
the  water  birds,  together  with  data  on  the  numbers  and  species  occurring  dur- 
ing the  breeding  and  hunting  seasons  in  Nebraska,  chiefly  in  the  sandhill 
region,  which  informati(m  is  a  necessary  basis  for  protective  legislation.  The 
sandhill  region  is  an  irregular  area  lying  in  the  north-central  part  of  the  State, 
extending  east  and  west  for  about  250  miles,  north  and  south  for  about  140 
miles,  and  occupying  approximately  one-fourtli  of  the  State.     This  area  has 
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loiijr  been  famous  ns  a  resort  for  watei-  birds  when  niij^rating,  consequently 
it  lias  offered  fjreat  inducements  as  a  hunting  ground  and  has  attracted  thou- 
sands of  Inuiters  from  all  parts  of  the  country.  This  region  not  only  harbors 
myriads  of  ducks  during  spring  and  autunui,  but  is  one  of  the  few  extensive 
wateifowl  Itrcediiig  grounds  remaining  in  the  United  States.  The  various 
l)reeding  grounds  in  Brown,  Cherry,  Garden,  and  Morrill  Counties  were  visited 
by  the  author  in  .June,  1915.  Practically  all  the  lakes  in  central  and  eastern 
Cherry  County  were  examined,  and  a  large  number  of  lakes  in  Garden  and 
Morrill  (^^ounties  were  visited  and  careful  observations  made  of  the  water 
birds  living  on  them. 

A  general  desci-ijition  is  given  of  the  sandhill  region  and  an  account  of  ob- 
servations on  the  lakes  of  eastern  Cherry  County,  with  a  list  of  water  birds 
observed  in  .Tune  and  October.  191.5;  tlie  lakes  at  the  head  of  the  North  Loup 
River,  with  a  list  of  birds  o1)served  in  .June;  the  Cody  lakes,  with  a  list  of 
birds  observed  in  June ;  the  lakes  of  Brown  C(»unty,  with  a  list  of  birds  ob- 
served in  June  and  October;  the  lakes  of  Garden  and  Morrill  Counties,  with 
lists  of  the  birds  observed  in  June  and  October ;  the  Platte  River,  with  a  list 
of  the  birds  observed  in  October;  and  the  lakes  of  the  North  Platte  Irriga- 
tion Project,  with  a  list  of  the  birds  observed  in  October.  An  annotated  list 
of  water  birds  in  the  sandhill  and  Platte  River  regions  of  Nebraska  follow 
(pp.  22-35). 

The  regulations  issued  by  this  Department  under  the  Federal  migratory  bird 
law  of  1913,  which  prohibit  the  spring  shooting  in  the  United  States  as  a 
necessary  means  of  protecting  ducks  during  the  spring  migration  and  the 
early  part  of  the  breeding  season,  are  said  to  have  resulted  in  a  steady  in- 
crease of  ducks  in  Nebraska. 

II.  Wild-ducJc  foods  of  the  sandhill  region  of  Nebraska,  W.  L.  McAfee  (pp. 
37-77). — This  is  a  report  on  the  vegetation  of  44  lakes  in  the  sandhill  region, 
together  with  information  on  the  value  of  the  plants  as  wild-duck  food  and 
suggestions  for  improvements  based  upon  notes  and  .specimens  collected  from 
July  to  October,  1915,  by  R.  Thomson.  Lists  are  given  of  those  plants  taken 
on  the  different  lakes. 

The  crow,  bird  citizen  of  every  land,  E.  R.  Kaimbach  (Natl.  Geogr.  Mag., 
37(1920),  No.  J^,  pp.  322-337,  flgfi.  10). 

Fifth  annual  list  of  proposed  changes  in  the  A.  O.  U.  Check-list  of 
North  American  Birds,  H.  C.  Oberholser  (Auk,  37  (1920),  No.  2,  pp.  274-285). 

A  hand  list  of  British  birds,  E.  Habtert,  F.  C.  R.  Joukdain,  N.  F.  Tice- 
HURST,  and  H.  F.  Witherby  {London:  Witherhy  d  Co.,  1912,  pp.  XH-\-237).— 
This  book  lists  469  forms  and  shows  their  distribution  in  the  British  Isles  and 
abroad. 

Report  of  the  departmental  committee  on  the  protection  of  wild  birds, 
E.  S.  Montagu  et  al.  (London:  Home  Dept.  [Gt.  Brit.},  1919,  pp.  Jf/f). — This  is 
a  report  of  a  committee  of  six  appointed  under  the  Wild  Birds  Protection  Act 
for  the  protection  of  wild  birds. 

The  fauna  of  British  India,  including  Ceylon  and  Burma,  edited  by 
A.  E.  Shipley  and  C.  A.  K.  Marshall  (London:  Taylor  and  Francis,  1910,  pp. 
XIV +322,  pis.  2,  figs.  76).— In  this  volume  the  Lamellicornla  of  the  sub- 
families Cetoniinse  and  Dynastiniie  (pp.  2.56-314)  are  dealt  with  by  G.  J. 
Arrow.  Descriptions  are  given  of  241  forms  of  the  Cetoniinse  and  46  forms  of 
the  Dynastinse. 

Insect  beha^aor,  P.  G.  Howes  (Boston:  Richard  G.  Badger  [1919],  pp.  176, 
pis.  68). — In  the  preparation  of  this  volume  the  author  has  aimed  to  produce 
a  popular  work  which  is  in  every  way  scientifically  accurate.     It  consists  of 
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24  chapters,  of  which  chapters  2  to  8,  inclusive,  rehitive  to  insect  studies,  ap- 
peared in  volume  1  of  Tropical  Wild  Life  in  British  Guiana,  previously  noted 
(E.  S.  R.,  41,  p.  546). 

A  nutritional  study  of  insects,  with  special  reference  to  microorganisms 
and  their  substrata,  J.  P.  Baumberger  {.Jour.  Expt.  Zool.,  28  (1919),  No.  1,  pp. 
ISl,  figs.  18). — "I  have  shown  by  experiments  that  Drosophila  living  in  fer- 
menting fruit  are  dependent  for  their  food  supply  on  the  synthetic  and  ab- 
sorptive powers  of  yeast  cells.  In  a  similar  manner  my  study  of  the  rela- 
tion of  Mnsca  domestica  to  manure,  of  Desmometopa  to  decaying  meat,  and  of 
Sciara  and  Tyroglyphus  to  decaying  wood  shows  clearly  that  these  arthropod.^ 
also  feed  on  microorganisms.  I  have  also  endeavored  to  account  for  the  origin 
and  development  of  this  habit,  to  ascertain  the  probable  extent  of  Its  occur- 
rence, and  to  consider  the  known  associations  of  animals  with  fungi  in  general. 
The  experiments  and  considei-ations  all  tend  to  establish  the  principle  that 
insects  inhabiting  fermenting  and  decaying  substrata  of  low  protein  content 
usually  feetl  upon  the  microorganisms  present,  and  thus  benefit  by  the  power 
of  the  fungi  to  extract,  absorb,  and  synthesize  many  nonprotein  nitrogenous 
compounds." 

A  bibliography  of  seven  pages  is  included. 

Report  of  the  entomological  department,  C.  E.  Sanborn  (Oklahoma  Sta. 
Rpt.  1919,  pp.  IfO-IfJf). — Honeybee  paralysis  appeared  at  the  station  apiary 
March  14,  at  a  time  when  the  bees  were  becoming  quite  active  on  plum,  apricot, 
and  peach  blossoms.  The  fresh  nectar  used  by  the  old  bees  in  connection  with 
pollen  during  cool,  damp  weather  furnished  a  condition  favorable  to  the  de- 
velopment of  the  disease.  Proper  exposure  to  sunlight  and  well-drained  hive 
stand  locations  proved  to  be  the  best  means  of  control. 

lieference  is  made  to  control  work  with  the  four-spotted  cowpea  weevil 
(Bruchits  qitadrimaculatus),  a  bulletin  relating  to  which  has  been  previously 
noted  { E.  S.  R.,  42,  p.  856) ,  and  to  crow-control  work,  an  account  of  which  has  also 
been  noted  (E.  S.  R.,  42,  p.  355).  Brief  notes  relating  to  the  fish  moth  and 
the  chicken  mite  are  given. 

[Contributions  on  economic  Insects]  (Ztschr.  Angeiv.  Ent.,  6  (1919),  No. 
1.  pp.  183,  i)ls.  2,  figs.  32). — Among  the  papers  here  presented  are  the  follow- 
ing: The  Granary  and  Rice  Weevils  (Calavdra  granaria  and  C.  oryza)  as 
Grain  Pests,  by  E.  Teichmann  and  A.  Andres  (pp.  1-24)  ;  On  the  Biology  of 
the  ^Mediterranean  Flour  Moth  (Ephostia  kuelinieUa) ,  by  F.  Burkhardt  (pp. 
25-60)  ;  Investigations  of  the  Simulidse,  by  K.  Friederichs  (pp.  61-83)  ;  The 
Temperature  of  Bees  and  Their  Brood,  by  Briinnich  (pp.  84r-92)  ;  Weather  and 
the  IMosquito  Plague:  A  Biological  Study,  by  Eskstein  (pp.  93-l()5)  ;  a  Bibliog- 
raphy of  the  Lice  (Anoplura)  Literature  with  an  Alphabetical  and  Author 
Index  to  Same,  together  with  a  Host  List,  by  H.  Fahrenholz  (pp.  10(5-160)  ; 
and  a  List  of  I'ublications  upon  the  Loss  of  Stock  through  Attacks  by  Simulids, 
by  K.  Friederichs  (pp.  161-167). 

[Entomological  work  in  the  Northern  Division  of  Bombay  Presidency  in 
1917-18],  P.  C.  Paxil  (Bombay  Dept.  Agr.  Ann.  Rpt.  1917-18,  p.  26).—T\\e 
cotton  bollworm  is  said  to  be  successfully  controlled  by  growing  a  few  rows 
of  olvra  (Hibiscus  esculenttis)  around  cotton  as  a  trap  crop,  the  bollworm  show- 
ing a  preference  for  okra.  When  attracted  to  okra  it  is  easily  destroyed  by 
removing  the  affected  plant.  This  remedy  is  said  to  have  been  adopted  on  the 
cotton-growing  farms  and  has  been  recommended  to  cultivators. 

The  cotton  w<>oll.y  mite  also  affected  the  cotton  crop  on  an  unusually  large 
scale,  but  gradually  disappeared  after  the  rain  recommenced  in  September. 
The  mango  hopper  is  represented  by  two  species,  one  of  which  attacks  the 
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trunk,  the  otli(>r  tlio  leaves  and  blossoms.  They  are  destroyed  by  three  appli- 
cations of  rosin  wash  do  iral.)  and  Incosopol  (8  lbs.). 

[Entomological  work  in  the  Konkan  Division  of  Bombay  Presidency, 
1917-18],  V.  G.  GoKHALE  (Bombay  Dept.  Agr.  Ann.  Rpt.  1917-18,  pp.  62, 
63). —These  notes  relate  particularly  to  the  insect  pests  of  rice,  coconut,  and 
the  mango.  Twelve  species  were  observed  to  attack  rice,  of  which  three, 
namely,  tlie  rice  stem  borer  (Schoenobius  biptinctifer) ,  an  insect  causing  "  nal  " 
disease,  and  a  hairy  caterpillar  which  cuts  the  ear  heads,  caused  serious  injury. 

In  the  North  Konkan  ,S'.  bipunctifer  hibernated  in  the  rice  stubble  until  the 
beginning  of  the  following  monsoon.  It  caused  a  damage  of  30  to  40  per  cent 
to  the  late  varieties  of  the  monsoon  crop  in  the  low-lying  fields  near 
Ratmlgiri. 

Division  of  entomology,  C.  H.  Knowles  (Fiji  Dept.  Agr.  Ann.  Rpt.  1919, 
pp.  12-15). — Notes  are  presented  on  the  insects  attacking  coconut,  cacao, 
banana,  citrus,  etc.  A  species  of  Aspidiotus  is  said  to  be  a  source  of  serious 
injury  to  the  coconut  palm;  a  leaf  miner  (Promecotheca  reichii)  attacks  coco- 
nut, but  is  held  in  check  by  a  chalcid  parasite;  the  Japanese  rose  beetle  (Ado- 
retvs  iennimxt (■Hiatus)  continues  to  attack  cacao  leaves  and  sometimes  causes 
the  death  of  young  trees;  and  the  banana  borer  (Cosmopolites  sordida  Chevr.) 
is  said  to  have  been  a  very  serious  pest  during  the  period  under  report.  A 
predacious  histerid  beetle  (Plwsius  jar  anus)  which  attacks  and  checks  C. 
sordida  in  .Java,  was  introduced  into  Fiji. 

Notes  on  the  more  important  insects  in  sugar  cane  plantations  in  Fiji, 
R.  Veitch  (Bui.  Ent.  Research,  10  (1919),  No.  1,  pp.  21-39,  figs.  S).— The 
author  concludes  that  the  cane  beetle  borer  (Rhabdocnemis  obscura  Boisd.)  ; 
the  sugar  cane  mreworms,  of  which  there  are  several  species,  particularly 
Simodoctylus  cinnamomcus  Boisd. ;  and  white  grubs,  particularly  Rhopwa  vestita 
Arrow  and  R.  subnitida  Arrow,  are  the  most  important  pests  occurring  in  sugar 
cane  fields  in  Fiji,  each  constituting  an  entomological  problem  of  great  im- 
portance. Other  pests  mentioned  which  are  of  minor  importance  include  the 
small  cane  beetle  boi'er  (Trochorrhopalus  strangulatus  Gyl.),  the  rose  beetle 
(Adoretus  versutus  Har.),  several  army  worms  ([Cirphis'\  HeliopJiila  unipuneta 
Haw.  and  H.  loreyi  Dup.),  the  moth  borer  of  cane  (Trachycentra  chlorogramma 
Meyr.),  and  the  cane  leaf  miner  (Cosmopterys  n.  sp.),  the  leaf-hopper  PcrJcin- 
siella  vitiensis  Kirk.,  the  cane  aleyrodid  (Aleyrodes  comata  Mask.),  the  cane 
mealy  bug  (Pscudococcus  bromeliw  Bouche),  and  locusts  (Locusta  dani^a  L.  and 
CyrtacanfJiacris  (juttvJosa  Walk.).  Other  insects  mentioned  are  the  Mauritius 
bean  army  worm  (Prodenia  litura  F.),  the  hornet  Polistes  m<icwnsis  F.,  and 
the  IMauritius  bean  bug  (Brachyplatys  pacificvs  Dall.).  The  white  grub  para- 
site Scolia  manilw  Ashm.  has  been  introduced  into  Fiji  from  Hawaii. 

Tobacco  pests  of  Rhodesia,  R.  W.  Jack  (Rhodesia  Agr.  Jour.,  16  (1919), 
No.  6,  pp.  5Jf2-^48,  pis.  5;  17  (1920),  No.  1,  pp.  28-33,  pis.  5).— In  this  revision 
of  an  earlier  work'  on  the  principal  insect  enemies  of  tobacco  in  Rhodesia  the 
pests  dealt  with  are  four  species  of  cutworms,  particularly  Euxoa  segetis 
Schiff.  and  Agrotis  ypsilon  Rott.,  an  account  of  which  has  been  previously 
noted  (E.  S.  R.,  41,  p.  62),  the  stem  borer  (Phthorim/Fa  heliopa  Lwr. ).  the 
potato  tuber  worm,  the  bollworm,  Lcphygma  exigua  Hubn.  and  Prodenia  litura 
F.,  surface  beetles,  wireworms,  grasshoppers,  crickets,  and  the  root  gall  worm 
(Hetcrodera  radicicola) . 

It  is  pointed  out  that  the  principal  tobacco  insects  in  Rhodesia  are  those 
which  cause  injury  to  the  seedbed  and  newly  transplanted  plants. 

» Handbook   of  Tobacco   Culture    ([Salisbury,    Rhodesia:    Dept.    Agr.],    1913). 
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The  red  spider  mite  and  leaf  thrips  on  the  aA'Ocado  and  how  they  may 
be  controlled,  G.  F.  Moznette  {Fht.  Groicer,  21  {1920),  No.  5,  pp.  8,  0,  figs. 
2). — The  red  spider  mite  and  the  greenhouse  thrips  are  the  source  of  con- 
siderable damage  to  the  avocado  in  Florida  during  the  dry  winter  months, 
usually  froni  the  latter  part  of  October  until  April.  "  Unlike  most  other  red 
spiders  which  attack  various  other  fruits,  the  red  spider  of  the  avocado  con- 
hnes  its  attacks  to  the  upper  surface  of  the  foliage  almost  entirely,  [and]  this 
habit  is  also  true  of  the  thrips  which  infest  the  foliage  of  the  avocado." 

Orchards  with  red  spider  soon  appear  as  if  scorched  by  fii'e  or  badly  beaten 
by  the  wind.  The  foliage  attacked  turns  brown  and  drops  prematurely.  The 
red  spider  and  thrips  are  not  usually  found  on  the  same  leaf.  The  red  spider 
injury  is  the  more  severe.  When  they  become  active  in  the  early  fall  while 
the  fruit  is  still  on  the  trees  and  are  doing  serious  damage,  the  trees  should  be 
sprayed  with  fish-oil  soap  at  the  rate  of  12  lbs.  to  100  gal.  of  water  plus  black- 
leaf  40  at  the  rate  of  1 :  900  in  the  diluted  soap  solution.  "  If  the  red  spiders 
and  thrips  become  abundant  in  the  young  grove  which  has  not  reached  the 
bearing  stage,  lime-sulphur  should  be  usetl  at  the  rate  of  1 :  50  plus  blackleaf  40 
at  the  rate  of  1 :  900  in  the  diluted  lime-sulphur  solution.  If  the  thrips  are  not 
present,  the  blackleaf  40  should  be  omitted. 

"After  the  fruit  has  been  picked  and  where  the  spiders  and  thrips  continue  to 
work,  due  to  the  temporary  relief  generally  afforded  by  the  use  of  fish-oil  soap, 
it  will  be  necessary  to  spray  again,  using  the  lime-sulphur  at  this  time  at  the 
rate  of  1 :  50  plus  blackleaf  40  at  the  rate  of  1 :  900  in  the  diluted  lime-sulphur 
.solution,  the  same  as  for  the  young  gi'ove.  During  the  winter  after  the  foliage 
has  hardened,  the  writer  has  experienced  no  injury  by  the  use  of  lime-sulphur 
as  recommended  above.  Where  the  thrips  are  not  present  at  this  time,  it  will 
not  be  necessary  to  use  the  blackleaf  40  in  combination  with  the  lime-sulphur, 
as  it  is  incorporated  mainly  for  the  thrips." 

]\Iexican  insects  in  poultry  food:  Mexican  cantharides,  Notonecta, 
Corixa,  and  Berosus,  T.  E.  AValeis  {Analyst,  4^  {1919),  No.  521,  pp.  284- 
287). — The  author  reports  upon  examinations  made  of  poultry  feeds  containing 
dried  insects  from  Mexico.  He  finds  that  there  is  a  regular  connnerce  in  dried 
insects  from  Mexico  for  use  in  poultry  feeds,  and  that  the  chief  genera  present 
iire  Notonecta  and  Corixa  in  varying  proportions.  Poultry  eat  such  insects  with 
avidity,  and  it  appears  that  they  form  an  excellent  addition  as  a  relish  to  poul- 
try feed,  no  vesicant  principle  being  present. 

Book  lice  or  psocids,  E.  A.  Back  {U.  S.  Dept.  Agr.,  Farmers'  Bui.  1104 
{1920),  pp.  4,  fid-  1)- — A  brief  popular  account  of  psocids  and  means  for  con- 
trol which  should  be  resorted  to  when  they  become  unusually  abundant. 

Methods  of  controlling  grasshoppers  {Saslcatcheiran  Dept.  Agr.,  Weeds 
(Did  Seed  Branch  Bui.  60  {1919),  pp.  8,  figs.  2). — Methods  of  grasshopper  con- 
trol are  briefly  outlined,  including  working  drawings  of  a  grasshopper  catching 
machine. 

Changa  or  mole  cricket  (Scapteriscus  didactylus)  {Imp  Dept.  Agr.  West 
Indies,  Rpt.  Agr.  Dept.  St.  Liwia,  1918-19,  p.  8). — This  insect  is  common 
throughtout  St.  Lucia,  having  been  a  serious  pest  at  the  experiment  station  at 
Ueunion,  where  it  attacked  new  grass  roads.  Some  of  these  roads,  which  wei-e 
15  ft.  wide  and  600  ft.  long,  were  totally  denuded  of  grass  and  the  soil  worked 
up  to  a  loose  fine  tilth  to  a  depth  of  3  in. 

It  is  pointed  out  that  where  this  pest  occurs  in  small  patches  on  lawns  it  is 
easily  checked  by  watering  with  whale-oil  soap  at  the  rate  of  1  lb.  to  5  gal. 
of  water.  In  this  way  large  numbers  are  forced  to  the  surface  and  they  can 
be  collected. 
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Xeotoxoptcra  viohr  and  its  allies,  A.  C.  Hakkk  {/{»/.  Ihit.  Research.  10 
(1919),  No.  1,  pp.  V),  J/G,  pi.  1). — The  author's  studies  have  led  to  the  couclu- 
sion  that  the  aphid  N.  violw  Theob.,  described  in  1915  from  violets  in  Africa, 
Is  an  aberrant  form  of  the  species  described  by  Pergande  in  1900  as  Rhopalo- 
.npliuni  viohr. 

A  contrilnitioii  to  the  life  history  of  the  larch  Chermes  (Cnaphalodes 
strobilobiiis  Kalt.),  K-  I^-  Si'KYEk  {Ann.  Appl.  Biol.,  6  {1019),  No.  2-3,  pp. 
171-182,  pis.  2,  fiy.  1). — This  report  of  studies  includes  a  diagram  representing 
every  stage  in  the  life  cycle  of  the  larch  Chermes. 

Control  of  spot  insects  of  the  mango,  G.  F.  Moznette  {Via.  Groiver,  21 
(1920),  No.  3,  p.  8,  flf/s.  3). — Of  the  several  scale  insects  which  attack  the 
mango  in  Florida  the  tessellated  scale  and  the  mongo  shield  scale  are  said 
to  be  the  most  injurious  and  most  generally  distributed.  As  a  means  of  control 
the  author  reconmiends  either  the  use  of  oil  emulsions  or  miscible  oil  at  the 
rate  of  1  :  66,  first  in  Decemljcr  when  the  trees  are  dormant  and  again  at  the 
strength  of  1 :  80  the  latter  part  of  March  after  the  fruit  has  set.  In  every 
case  where  the  oil  sprays  were  used,  about  90  per  cent  of  the  scales  was  killed 
and  the  red  spiders  were  also  destroyed. 

Is  it  safe  to  fumigate  while  trees  are  in  bloom?  R.  S.  Woglum  (Cal. 
Citrogr.,  5  (1920),  No.  6,  p.  190,  fig.  1). — In  experiments  conducted  in  Febru- 
ary, March,  and  April,  1908,  more  than  30  acres  of  Valencia  and  navel  oranges 
were  fumigated  with  potassium  cyauid,  th^  dosages  ranging  from  75  to  a  200 
per  cent  schedule.  With  dosages  upwards  to  schedule  1  no  injury  resulted,  but 
when  a  200  per  cent  schedule  was  u.sed  many  blossom  were  affected  and  dropped. 

The  author  concludes  that  it  is  safe  to  fumigate  with  ordinary  dosages  right 
up  to  the  time  the  fruit  sets,  provided  the  work  is  conducted  according  to  the 
rules  of  careful  practice. 

The  western  wheat-head  army  worm,  M.  H.  Swenk  {Bui.  State  Ent. 
Nebr.,  No.  8  (1918),  pp.  4,  iig.  1). — This  is  a  brief  account  of  the  life  history 
and  means  of  control  of  {Heliophila,  Neleiicania)  Meliana  alhilinea  limitato 
Smith,  which  was  a  source  of  serious  injury  to  late  spring  and  durum  wheat 
jmd,  to  a  lesser  extent,  to  late  oats  in  Kimball,  Cheyenne,  and  Deuel  Counties, 
Nebr.,  during  September,  1918.  It  attacked  tlie  heads,  in  most  cases  with  one 
or  two  worms  but  in  some  instances  with  four  or  five  worms  to  a  head,  work- 
ing from  the  bottom  up,  almost  entirely  consuming  the  kernels,  and  frequently 
completely  cutting  olf  the  head.  While  most  of  the  injury  was  to  standing 
grain,  in  several  cases  the  worms  continued  working  on  the  cut  wheat  in  the 
shock,  cutting  off  the  heads  and  devouring  the  grain,  and  in  one  instance,  at 
least,  they  were  carried  to  the  bin  with  the  thrashed  wheat  and  continued  to 
\vork  upon  the  grain. 

The  injury  to  wheat  began  the  first  week  in  September  in  Cheyenne  County, 
and  at  about  the  same  time  injuries  to  oats  and  Sudan  grass  occurred  in  Deuel 
County.  The  injury  in  Cheyenne  County  was  the  more  general  and  severe, 
in  several  cases  amounting  to  the  destruction  of  50  per  cent  of  the  wheat  in 
fields  pronnsing  to  run  25  bu.  to  the  acre.  In  one  case  300  acres  of  spring  wheat 
that  would  have  made  at  least  15  bu.  per  acre  were  a  total  loss.  By  the  end 
of  the  fourth  week  in  September  the  injuries  had  ceased  over  the  entire  infested 
area.  In  several  instances  on  the  dry  land  in  the  northwestern  part  of  Kim- 
ball County  promising  wheat  fields  were  damaged  to  the  extent  of  50  to  70 
per  cent. 

The  first  generation  adults  emerge  from  overwintering  pupae  and  deposit 
their  oggs  in  May  in  compact  rows  on  gras.ses  and  grains,  the  clusters  con- 
taining from  25  to  150.     From  three  to  ten  days  are  required  for  the  incuba- 
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tion  of  the  eggs  and  about  a  month  for  the  larvae.  Pupation  takes  place  in 
loose  cocoons  in  the  ground.  After  about  a  month  in  the  ground  second  genera- 
tion moths  appear,  though  some  do  not  emerge  until  the  following  spring.  The 
second  generation  moths  appear  during  late  July,  August,  and  very  early  Sep- 
tember and  oviposit  between  the  sheath  and  stalk  of  grasses  or  grains  just 
below  the  upper  blades.  These  larvje  reach  maturity  in  September  and  enter 
the  soil  to  pupate,  going  much  deeper  than  those  of  the  first  generation,  some- 
limes  as  deep  as  6  in. 

The  pest  is  kept  in  check  chiefly  by  parasites,  of  which  there  are  several  of 
importance.  Control  measures  consist  in  the  use  of  furrows  or  ditches,  arsen- 
icals,  the  prompt  thrashing  of  grain,  and  cultural  methods. 

A  bulletin  on  Meliana  albilinea  (Hiiber)  by  Webster  in  Iowa,  where  it  was 
a  source  of  injury  to  timothy,  has  been  noted  (B.  S.  R.,  25,  p.  55). 

Cutworms  and  army  worms,  W.  C.  Cook  {Off.  State  Ent.  Minn.  Circ.  52 
(1920),  pp.  8,  figs.  13). — This  popular  account  includes  a  key  for  the  determi- 
nation of  the  more  common  Minnesota  cutworms. 

Cotton  ivorm  control,  W.  E.  Hinds  (Alabama  Col.  Sta.  Circ.  42  (1919),  pp. 
63-68,  figs.  9). — This  is  a  discussion  of  control  measures  for  the  cotton  worm. 

Xotes  on  Elachista  with  descriptions  of  new  species  ( Microlepidop- 
tera),  A.  P.  ^rav^  (Ohio  Jour.  Sci.,  20  (1920),  No.  5,  pp.  157-172).— Notes 
are  given  on  7  species,  4  of  the  5  species  described  as  new  having  been  reared 
from  mines  of  leaves  of  grasses  and  sedges.  Many  of  the  larvje  which  feed 
on  the  basal  overwintering  leaves  begin  to  mine  in  autumn,  completing  their 
growth  early  in  spring.  Some  species  are  strictly  confined  to  one  species  of 
grass  as  a  food  plant,  and  in  some  instances  to  certain  parts  of  the  plant.  Most 
of  the  species  are  single-brooded. 

The  Hessian  fly  and  how  to  prevent  losses  from  it,  W.  R.  Walton  (U.  S. 
Dept.  Agr.,  Farmers'  Btil.  1083  (1920),  pp.  16,  figs.  13).— A  summary  of  infor- 
mation on  the  Hessian  fly  and  means  for  its  control. 

The  experimental  infection  in  England  of  Anopheles  plumbeus  and  A. 
bifurcatus,  with  Plasmodium  vivax,  B.  Blacklock  and  H.  F.  Carter  (Ann. 
Trop.  Med.  and  Parasitol.,  13  (1920),  No.  4,  pp.  413-^20) .—'' \\ e  have  been 
able  to  infect  laboratory -bred  A.  plumbeus  with  P.  vivax.  At  28°  C.  [82.4°  F.] 
infections  of  the  gut  and  salivary  glands  were  obtained ;  at  room  temperature 
(maximum  26°,  minimum  17°)  gut  infection  only  was  obtained.  We  have  also 
produced  infection  of  the  gut  with  P.  vivax  in  the  case  of  A.  bifurcatus  at  28°. 
This  is,  we  consider,  the  first  experimental  evidence  produced  that  A.  plumbeus 
Is  capable  of  becoming  infected  with  a  malaria  parasite.  As  regards  A.  bifur- 
catus, we  have  proved  that  in  England  the  native  form  of  this  mosquito  is 
capable  of  being  infected  with  malaria  at  28°." 

Observations  on  Anopheles  (Coelodiazesis)  plumbeus,  Stephens,  with 
special  reference  to  its  breeding;  places,  occurrence  in  the  Uverpool  dis- 
trict, and  possible  connection  with  the  spread  of  malaria,  B.  Blacklock 
and  H.  F.  Carter  (Ann.  Trop.  Med.  and  Parasitol.,  13  (1920),  No.  4,  pp.  4^1- 
444,  fig.  1). — This  paper  includes  a  bibliography  of  four  pages. 

Warble  flies  (Hypoderma  lineatum  and  H.  bovis) ,  S.  Hadwen  (Canada 
Dept.  Agr.,  Health  Anim.  Brancli  Bui.  21  (1919),  pp.  24,  pis.  2,  figs.  23).— This 
is  a  summary  of  information  on  these  two  warble  flies,  based  in  part  upon  in- 
vestigations previously  noted  (E.  S.  R.,  39,  p.  157).  The  present  status  of 
knowledge  of  the  two  species  is  summarized  as  follows : 

"  H.  lineatum  lays  its  eggs  as  early  as  April  15,  but  the  usual  laying  period 
is  during  the  month  of  May.  At  Agassiz  they  have  never  been  captured  later 
than  May  30.  H.  bovis  begins  to  lay  in  the  early  part  of  June  and  continues 
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up  to  the  beginning  of  August.  Between  the  last  appearance  of  H.  Uneatum  and 
the  first  of  H.  hovis  there  is  usually  a  period  of  10  days  when  the  cattle  are 
immune  from  attack  of  either  species.  H.  hovis  frightens  the  cattle  much 
more  than  //.  Unentum. 

"The  eggs  take  about  a  week  to  hatch;  the  larv.ie  bore  througli  the  skin  in 
the  coarser,  porous  parts,  taking  several  hours  in  the  process;  at  this  stage 
they  are  about  1  mm.  long.  The  lesions  resulting  from  this  penetration  are 
caused  partly  by  anaphylactic  reactions  and  partly  by  bacterial  invasion,  those 
produced  by  H.  Uneatum  being  the  more  severe.  For  the  skin  lesions  the  name 
'  hypodermal  rash  '  has  been  proposed. 

"At  this  point  there  is  a  hiatus  in  the  life  history.  It  is  not  positively  known 
how  the  larvfe  reach  the  esophagus,  where  they  are  subsequently  found  ;  most 
likely  they  travel  in  the  loose  connective  tissues  under  the  skin  up  to  the  region 
of  the  throat  and  into  the  esophagus  where  the  umscles  bifurcate.  Passing 
down  the  esophagus  they  follow  the  submucosa  and  are  almost  always  found 
lying  along  the  long  axis  of  the  canal.  Whilst  in  the  esophagus,  small  edmatous 
swellings  are  found  surrounding  the  grubs.  These  are  sterile  and  are  anaphy- 
lactic in  character ;  the  exudate  contains  large  numbers  of  eosinophilic  leuco- 
cytes. The  earliest  record  made  at  Agassiz  of  larvre  in  the  esophagus  was  on 
August  15,  when  a  larva  3.4  mm.  long  was  found  and  several, slightly  larger. 
Continental  observers  have  recorded  smaller  larva?  than  this. 

"  H.  Uneatum  makes  its  appearance  in  the  backs  of  cattle  about  December 
15,  and  H.  hovis  about  a  montli  later.  Tlie  larvre  at  this  time  have  grown 
about  1.5  cm.,  and  are  similar  in  size  to  tliose  which  are  found  in  the  neural 
canal  and  under  the  skin.  At  this  stage  it  is  difficult  to  separate  the  larvje 
of  the  two  species,  but  Bisliopp  has  recently  discovered  good  distinguishing 
marks  between  them.  The  life  histories  overlap  at  this  period,  making  it 
difficult  to  follow  the  migration,  but  in  the  latter  part  of  the  season  (the  mid- 
dle of  March)  the  last  larvse  to  leave  the  esophagus  are  at  the  paunch  end. 
They  pass  out  under  the  pleura  and  go  to  the  neural  canal,  either  up  the  crura 
of  the  diaphragm  or  up  the  posterior  boi'der  of  the  ribs,  entering  the  canal  by 
the  i)Osteri()r  foramen.  The  larva  evidently  makes  iise  of  the  canal  as  an 
easy  means  of  access  to  the  lumbar  region,  the  part  of  the  animal  which  is 
best  suited  for  passing  its  last  stages  within  the  host.  The  larv?e  follow  con- 
nective tissues  exclusively,  and  no  larvse  have  been  discovered  in  muscular 
tissue.  The  mature  larvse  leave  the  animals'  backs  from  the  early  part  of  the 
year  up  to  the  first  days  of  July. 

"  The  periods  for  the  two  species  have  not  been  fully  worked  out ;  but,  judg- 
ing from  what  records  there  are  of  the  pupal  period  and  the  time  of  year 
that  flies  are  on  the  wing,  H.  Uneatum  begins  to  emerge  in  February  and 
finishes  about  May  1.  H.  hovis  begins  about  May  1  and  ends  approximately 
on  .July  1.  The  average  pupal  period  for  H.  hovis  is  32.5  days  for  H.  Unea- 
tum a  little  less.  The  duration  of  the  life  of  the  flies  is  short,  seeing  that  they 
can  not  feed.  This  life  history  applies  to  Agassiz,  B.  C. ;  doubtless  in  other 
countries  variations  will  be  noticed,  but  the  period  spent  by  the  larvse  within 
the  host  must  be  of  the  same  duration,  seeing  that  animals'  temperatures  are 
the  same  the  world  over." 

As  a  means  of  prevention  it  is  reconmiended  that  animals  be  housed  during 
the  heat  of  the  day  to  prevent  the  flies  laying  upon  them.  Warble  grubs  should 
be  squeezed  out  as  early  as  possible  during  the  year.  This  method  will  lessen 
the  damage  to  animals  and  their  hides.  If  the  total  eradication  of  the  pest  is 
attempted,  cooperative  measures  must  be  undertaken. 

Fruit  flies  of  the  genus  Dacus  sensu  latiore  (Diptera)  from  the  Philip- 
pine Islands,  N.  Bezzi   {FhiUppine  Jour,  fe'cr.,  15   {1919),  No.  5,  pp.  41I-443, 
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pis.  2). — The  author  presents  descriptions  of  23  forms,  of  which  1  represents 
the  genus  Batrocera ;  17  the  genus  Ch?etodacus,  12  of  which  are  new ;  4  the 
genus  Mellesis,  2  of  which  are  new ;  and  1  the  genus  Monacrostichus.  Tables 
for  the  separation  of  the  genera  and  species  are  Includefl. 

The  construction  of  calcareous  opercula  by  longicorn  larva;  of  the 
group  Cerambycini  (Coleoptera,  Cerambycidae)  ,  C.  F.  C.  Beeson  ([Indian'i 
Forest  Bui.  38  {1919),  pp.  10,  pi.  1). — A  paper  presented  before  the  zoological 
section  of  the  Indian  Science  Congress  held  in  Bombay  in  January,  1919. 

An  insect  very  injurious  to  the  coconut  palm  (Strategus  quadrifo- 
veatus),  M.  A.  Crespo  {Rev.  Agr.  Puerto  Rico,  4  {1920),  No.  3,  pp.  Ifi,  //S).— 
This  is  a  brief  account  of  injury  by  a  rhinoceros  beetle. 

Rhodnius  brethesi  n.  sp.,  A.  da  Matta  {Ahs.  in  Jour.  Amer.  Med.  Assoc.. 
74  {1920),  No.  16,  p.  1134). — This  is  a  report  of  studies  of  the  life  history  of  a 
reduviid  which  the  author  has  described  as  R.  brethesi  and. which  is  an  inter- 
mediate host  for  Chagas'  trypanosome.  This  bug  occurs  in  the  Amazon 
region,  where  both  Trypanosoma  cruzi  Chagas  and  the  armadillo,  its  ancestral 
host,  are  encountered.  This  trypanosome  does  not  seem  to  cause  disease  in  the 
armadillo,  and  Chagas  disease  has  never  been  known  in  human  beings  in  that 
I'egion. 

A  Mexican  species  of  Agrilus  found  in  Arizona  (Coleoptera),  W.  S. 
Fisher  and  A.  S.  Nicolay  {Ent.  News,  31  {1920),  No.  4,  pp.  100-102).— Agrilus 
restrictus  Waterhouse  is  recorded  from  the  Huachuca  Mountains  of  Arizona. 

Collecting  some  little  known  Buprestidae,  H,  E.  Bubke  {Proc.  Ent.  Soc. 
^Vash.,  22  {1920),  No.  4,  pp.  72-76). 

Report  of  entomologist,  W.  E.  Hinds  {Alabama  Col.  Sta.  Circ.  43  {1920), 
pp.  15-18). — Particuhir  attention  was  given  in  1919  to  the  demonstration  of  the 
practicability  of  dusting  for  the  control  of  the  boll  weevil.  The  increase  in  the 
yield  brought  about  by  dusting  ranged  up  to  a  net  pi-ofit  of  better  than  $20  per 
acre,  and  on  one  field  of  75  acres  dusted  by  a  dusting  machine  company  there 
was  an  average  profit  of  better  than  $22  per  acre. 

It  appears  that  the  type  of  dusting  machinery  used  in  connection  with  boll 
weevil  control  can  be  utilized  for  the  distribution  of  finely  powdered  sulphur  for 
the  control  of  the  red  spider.  The  sweet  potato  weevil  occurring  in  the  vicinity 
of  Grand  Bay  is  thought  to  have  been  brought  under  complete  control  in  that 
section.  Brief  reference  is  also  made  to  corn  insect  control  work  and  to  the 
pink  bollworm  of  cotton. 

A  modern  bee  farm  and  its  economic  management,  S.  Simmins  {Heath- 
field,  Sussex:  Author,  1914,  rev.  ed.,  pp.  XVI-\-479,  pis.  12,  figs.  i09).— This  is 
a  practical  work  based  upon  the  author's  experience  and  close  observations  ex- 
tending over  a  period  of  more  than  40  years.  Chapters  on  bee  paralysis,  or  the 
Isle  of  Wight  disease,  and  on  honey,  its  us^s  in  health  and  disease,  together 
with  notes  upon  profitable  grass  farming  and  dairying  and  orchard  planting  as 
suitable  auxiliary  occupations  for  the  beekeeper,  are  included. 

Apiculture,  R.  Hommell  {Apiculture.  Pars:  J.  B.  BaiUirrc  <£•  Sons,  1919.  3. 
ed..  rev.,  pp.  501,  figs.  i83).— This  third  edition  of  the  work  previously  noted 
(E.  S.  R.,  18,  p.  358)  forms  a  part  of  G.  Wery's  Encyclopedie  Agricole. 

Outapiaries  and  their  management,  M.  G.  Dadant  {Hamilton,  III.:  Amer. 
Bee  Jour.,  1919,  pp.  124,  fios.  61). — Following  a  brief  introduction  the  subject 
is  dealt  with  under  the  headings  of  choosing  a  general  location,  selecting 
apiary  sites,  basis  of  placing  the  apiary,  the  apiary  itself,  general  systems  of 
management,  winter  and  spring  work,  early  summer  work,  the  harvest,  fall  and 
early  winter,  moving  bees,  automobiles  and  trucks,  and  honey  houses  and 
equipment. 
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Self-recording  invention  for  obtaining  continuous  weight  variations  in 
hives  of  bees,  C.  E.  Sanborn  (Oklahoma  Sta.  R[)t.  1919,  pp.  60,  61,  fig.  1).— 
The  author  describes  an  automatic,  continuous  weighing  device  which  records 
the  weight  of  u  hive  of  bees  or  any  other  stationary  object  the  weight  of  which 
may  vary  with  the  hipse  of  time.  By  the  use  of  this  invention  the  weight  of 
a  swarm  of  bees  which  may  leave  the  hive  and  the  time  of  departure,  a  honey 
flow  or  dearth,  etc.,  may  be  accurately  recorded. 

European  foulbrood,  G.  F.  White  (U.  S.  Dept.  Agr.  Bui.  810  (1920),  pp.  39, 
j)ls.  i',  figs.  6). — This  account  is  similar  in  nature  to  those  by  the  author  on 
sacbrood  (E.  S.  R.,  36,  p.  659),  Nosema  disease  (E.  S.  R.,  41,  p.  359),  and 
America  foulbrood  (E.  S.  R.,  42,  p.  857).  A  brief  summary  of  facts  based 
upon  the  Investigations  reported,  together  wdth  the  conclusions  drawn  by  the 
author,  follow : 

"  European  foulbrood  is  an  infectious  brood  disease  of  bees  caused  by 
BaciUu.'i  pluton.  All  larvfe,  worker,  drone,  and  queen,  are  susceptible  to  the 
disease;  adult  bees  are  not.  .Man  evidently  is  not  susceptible  to  infection  with 
B.  plufon  nor  are  the  experimental  aniiuals.  As  far  as  is  known.  Insects 
other  than  bees  are  not  susceptible.  Brood  can  be  infected  by  feeding  the 
colony  a  suspension  of  crushed  larvae  sick  or  dead  of  the  disease.  This  is  de- 
scribed in  the  present  paper  as  the  indirect  method.  The  virus  contained  in 
a  single  larva  recently  dead  of  European  foulbrood  will  produce  a  considerable 
amount  of  disease  when  fed  to  a  colony.  The  larvae  can  be  infected  also  by 
a  more  direct  method.  A  fraction  of  a  drop  of  a  suspension  of  the  stomach 
contents  of  a  larva  sick  of  the  disease  added  with  a  capillary  pipette  directly 
to  the  food  surrounding  the  larva  to  be  inoculated  will  result  in  infection. 

"  B.  pluton  gains  entrance  to  the  larva  by  way  of  the  mouth.  The  growth 
and  multiplication  of  the  parasite  take  place  within  the  stomach  (mid-intes- 
tine) of  the  larva  and  do  not,  during  the  life  of  the  larva,  get  beyond  the 
peritrophic  membrance.  The  tissues,  therefore,  are  not  invaded  by  it.  The 
secondary  invaders  in  European  foulbrood,  B.  alvei,  Streptococcus  apis.  Bac- 
terium eurydice,  and  Bacillus  orpheus,  rai'ely,  if  ever,  invade  the  tissues  until 
the  larva  is  dead  or  nearly  so.  In  a  few  instances  in  microtome  sections  rod 
forms  have  been  encountered  in  the  act  of  invading  the  tissues  of  living  larvae. 
The  .species,  however,  was  not  determined  definitely.  The  period  of  incubation 
is  slightly  less  than  3  days.  Brood  is  susceptible  to  infection  at  all  seasons  of 
the  year.  More  brood  die  of  the  disease  during  the  first  half  of  the  brood- 
rearing  season  than  during  the  second  half. 

"  The  writer  has  examined  samples  of  the  disease  from  Canada  and  the 
United  States.  From  written  reports  it  seems  quite  certain  that  it  occurs  also 
at  least  in  Denmark,  England,  Germany,  France,  and  Switzerland.  Occurring 
as  it  does  in  this  somewhat  wide  range  of  climatic  conditions,  the  presence  of 
the  disease  in  any  particular  locality  can  not  be  attributed  entirely  to  the  pre- 
vailing climatic  conditions.  The  quality  of  food  obtained  by  the  bees  does  not 
affect  greatly,  if  at  all,  the  coui'se  of  the  disease  in  the  colony,  although  the 
quantity  may  affect  it  to  a  variable  extent.  Experimental  colonies  may  be 
inoculated  and  kept  in  the  apiary  without  transmitting  the  disease  to  others. 
This  fact  is  of  special  importance,  not  only  in  connection  with  the  technique 
of  making  studies  on  the  disease,  but  also  in  the  control  of  the  malady. 

"  The  thermal  death  point  of  B.  pluton  suspended  in  water  is  approximately 
63°  C.  [145.4°  F.]  maintained  for  10  minutes.  When  suspended  in  honey 
B.  pluton  is  destroyed  in  10  minutes  at  approximately  79°.  Drying  at  room 
or  incubator  temperature  B.  pluton  remains  alive  and  virulent  for  approxi- 
mately one  year.     When  dry,  B.  pluton  resisted  the  direct  rays  of  the  sun 
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for  from  21  to  31  hours.  When  suspended  in  water,  B.  ijluton  was  destroyed 
by  the  direct  rays  of  the  sun  in  from  5  to  6  hours.  Wlien  suspended  in  honey 
and  exposed  to  the  direct  rays  of  the  sun,  B.  pluton  was  destroyed  in  from 
3  to  4  hours.  In  the  presence  of  fermentative  processes  in  a  10  per  cent  sugar 
solution  B.  pluton  was  destroyed  in  from  3  to  5  days  at  incubator  temperature 
and  in  from  11  to  21  days  at  room  temperature.  In  a  fermenting  honey  solu- 
tion outdoors  B.  pluton  was  still  alive  and  virulent  after  one  month.  In  the 
presence  of  putrefactive  processes  at  incubator  temperature  B.  pUiton  was  de- 
stroyed in  from  7  to  13  days  and  at  room  temperature  in  from  21  to  35  days. 
In  a  putrefying  medium  at  outdoor  temperature  B.  pluton  remained  alive  and 
virulent  for  more  than  40  days.  The  maximum  period  has  not  been  deter- 
mined. In  honey  at  room  temperature  B.  pluton  ceased  to  be  virulent  in  from 
3  to  7  months.  Mixed  with  pollen,  B.  pluton  remained  alive  and  virulent 
for  more  than  7  months  at  room  temperature  and  more  than  10  months  at 
refrigerator  temperature,  the  maximum  time  not  being  determined.  In  0.5 
per  cent  carbolic  acid  solution  B.  pluton  was  destroyed  in  from  8  to  18  days ; 
in  1  per  cent  it  was  destroyed  in  from  5  hours  to  4  days,  and  in  2  and  4  per 
cent  in  less  than  6  hours.  The  probability  is  that  at  these  higher  strengths 
of  the  solution  minutes  rather  than  hours  are  sufficient  for  the  destruction  of 
the  virus.  Experimental  evidence  indicates  that  at  the  present  time  drugs 
should  not  be  depended  upon  in  the  treatment  of  European  foulbrood. 

"  Robbing  from  diseased  colonies  of  the  apiary  or  from  neighboring  apiaries 
is  the  most  likely  manner  in  which  European  foulbrood  is  transmitted  in  nature. 
Brood  combs  containing  diseased  brood,  if  given  to  a  healthy  colony,  serve  as  a 
medium  for  the  transmission  of  the  disease.  European  foulbrood  is  not  likely 
to  be  transmitted  by  queens  or  drones.  Whether  they  ever  do  so  has  not  been 
demonstrated.  As  a  rule  a  hive  which  has  housed  a  European  foulbrood  colony 
should  not  be  considered  as  a  fruitful  source  of  infection.  The  facts  indicate 
that  often  such  hives  could  be  used  with  impunity  for  housing  colonies  without 
treatment.  Flaming  them  inside  certainly  removes  all  danger.  The  transmis- 
sion of  European  foulbroed  by  way  of  flowers,  visited  by  bees  from  diseased 
colonies  and  subsequently  by  those  from  healthy  ones,  is  not  to  be  considered  as 
a  likely  source  of  infection.  W^hether  the  water  supply  is  ever  a  source  of 
danger  is  not  known.  It  is  evidently  not  a  fruitful  source.  The  disease  is  not 
likely  to  be  transmitted  through  the  medium  of  the  clothing  or  hands  of  the 
apiarist.  Tools  and  bee  supplies  in  general  do  not  serve  as  means  for  the  trans- 
mission of  the  disease  in  the  absence  of  robbing  from  such  sources. 

"It  is  usually  possible  to  diagnose  European  foulbrood  from  the  symptoms 
alone.  A  definite  diagnosis  can  be  made  from  suitable  samples  by  bacteriologi- 
cal methods.  The  prognosis  in  European  foulbrood  varies  from  very  good  to 
exceedingly  grave.  The  tendency  for  a  colony  to  recover  entirely  from  the 
disease  is  much  greater  than  in  American  foulbrood.  Considered  from  the 
technical  point  of  view,  much  is  yet  to  be  learned  concerning  European  foul- 
brood. For  practical  purposes,  however,  it  can  be  said  that  sufficient  knowledge 
has  been  gained  to  make  it  possible  for  the  beekeeper  to  devise  a  treatment 
which  will  be  logical,  efficient,  and  at  the  same  time  economical." 

A  list  is  given  of  20  references  to  the  literature  cited. 

Nosema  apis  in  hive  bees,  J.  Rennie  and  E.  J.  Harvey  (Scot.  Jour.  Agr.,  2 
{1919),  No.  4,  pp.  511-532). — The  authors  differ  from  the  view  that  N.  apis  is 
the  cause  of  Isle  of  Wight  disease.  "  Our  main  conclusion  from  a  study  of  the 
presence  of  N.  apis  in  bee  colonies  in  this  country  is  that  this  parasite  is  always 
a  weakening  factor,  and  in  the  presence  of  other  adverse  conditions  favorable 
to  the  development  of  dysentery  it  may  become  serioi^sly  pathogenic  to  bee 
stocks.     In  ordinary  circumstances  we  have  not  found  i(n:o  destroy  bee  colonies 
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in  the  rapid  and  virulent  manner  common  in  Isle  of  Wight  disease,  although  at 
the  same  time  we  are  satisfied  that  Nosema-affected  stocks  do  not  yield  the 
same  amount  of  stores  as  iiealtiiy  colonies." 

A  synopsis  of  the  petiolate  wasps  of  the  family  Eumenida*  (Hymenop- 
tera)  ,  found  in  America  north  of  Mexico,  D.  Isely  (Ann.  Ent.  Soc.  Aincr.,  10 
(VJll),  No.  Jfy  pp.  S45-.366). — This  is  a  synopsis  of  the  genera  Eumenes  and 
Zethus.  The  author  recognizes  22  forms  of  Eumenes,  9  of  which  are  new,  and 
5  of  Zethus. 

Viereck's  family  Labenidae  with  the  description  of  a  new^  species  of 
Apechoneura,  R.  A.  Cushman  {Proc.  Ent.  Soc.  Wash.,  22  (1920),  Xo.  4,  pp.  76- 
80,  fl(j.  1). 

Parthenogenesis  in  the  pear-slug  sawfly  [California  cerasi  Linn.],  H.  E. 
EwiNG  (Ami.  Ent.  Soc.  Amer.,  10  (1917),  No.  4,  pp.  530-536).— "  The  males  of 
our  conunon  pear-  or  cherry-slug  sawfly  must  be  very  rare  in  certain  parts  of 
our  country.  The  examination  of  several  hundreds  of  individuals  obtained  at 
various  times  during  the  late  spring  and  summer  for  three  seasons  at  Ames, 
Iowa,  and  for  two  seasons  at  Corvallis,  Oreg.,  failed  to  reveal  a  single  male. 
The  species  is  parthenogenetic,  and  successfully  so  for  the  offspring  of  the 
spring  brood  of  females.  The  eggs  deposited  by  spring-brood  virgin  females 
hatch  and  produce  normal  vigorous  larvse.  These  feed  normally,  later  pupate, 
and  finally  produce  adults.     Unfertilized  eggs  produce  females  only. 

"  Parthenogenesi.s,  when  continued  for  the  offspring  of  the  second  or  summer 
brood  of  adults,  gave  larvje,  a  considerable  percentage  of  which  failed  to  pupate. 
A  considerable  percentage  successfully  pupated  but  did  not  transform  into  the 
adult  stage,  and  a  very  large  percentage  transformed  into  adult  stage  but  did 
not  emerge  from  the  inclosing  earthen  cells.  Only  a  single  adult  was  reared 
from  109  of  tlie  second  generation  parthenogenetic  larvse.  An  orchard  which 
was  heavily  infested  with  spring  brood  females,  and  in  which  no  males  were 
observed,  produced  an  enormous  number  of  second  generation  females,  which 
produced  in  turn  an  increasing  number  of  second  brood  larvse,  causing  injury 
so  .serious  as  to  kill  outright  several  cherry  trees  of  the  oi'chard  and  to  seriously 
injure  all  of  the  trees.  From  this  enormous  second  brood  of  larvje  only  a  very 
few  adults  emerged  the  following  .spring. 

"  I  am  unable  to  account  for  the  failure  of  these  second  brood  larvse  to  pro- 
duce active  adults  unless  it  be  on  account  of  a  lack  of  vigor  due  to  the  ab.sence 
of  fertilization  for  this  brood,  yet  it  is  po.ssible  that  this  failure  was  due  to 
other  cau.ses." 

Studies  on  Rocky  Mountain  spotted  fever,  S.  B.  Wolbach  (Jour.  Med. 
Research,  41  (1919),  No.  1,  pp.  197,  pis.  21,  figs.  15). — This  is  a  monographic  ac- 
count of  Rocky  Mountain  spotted  fever,  a  disease  of  man,  transmitted  by  Der- 
viacentor  venustiis  Banks.  It  includes  a  detailed  report  of  the  author's  investi- 
gations, which  have  led  him  to  conclude  that  a  microorganism,  for  which  the 
name  Dermacentroxcnus  rickettsi  is  proposed,  is  the  causative  agent.  Reasons 
are  presented  for  the  conclusion  that  this  organism  is  not  a  bacterium  in  the 
ordinary  sense  of  the  term.  Its  classification  with  the  protozoa  also  presents 
difficulties,  due  chiefly  to  its  minute  size. 

A  list  is  given  of  97  references  to  the  literature. 

FOODS— HUMAN  NUTRITION. 

The  nation's  food,  R.  Pearl  (I'hiladelphia  and  London:  W.  B.  Saunders  Co., 
1920,  pp.  274,  fiijs.  //2). — This  l)ook,  which  is  the  outcome  of  the  author's  work 
as  chief  of  the  statistical  division  of  the  U.  S.  Food  Administration  from  June, 
1917,  to  March,  1919,  consists  of  an  exhaustive  statistical  survey  of  the  food 
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resources  and  food  consumption  of  the  United  States  covering  tlie  period  from 
1911  to  1918,  inclusive. 

The  survey  consisted  essentially  of  a  study  of  the  amount  of  protein,  fat,  and 
carbohydrate  annually  produced  in  the  United  States  in  forms  usable  for  human 
food,  the  proportions  of  these  basic  nutrients  imported  and  exported  annually, 
the  amounts  annually  consumed  as  human  food,  their  distribution  among  the 
several  classes  of  food  commodities,  and  the  proportion  of  the  total  nutrient 
material  consumed  by  domestic  animals.  For  the  purpose  of  the  statistical 
analyses  all  nutritive  materials  produced  and  consumed  were  classified  as  (1) 
primary  foods,  including  all  plant  materials  used  as  human  food  or  fractions 
of  such  materials,  and  all  animals  or  animal  products  in  which  the  animal  gets 
its  nourishment  from  some  source  other  than  the  primary  feeds  and  fodders 
as  defined  below;  (2)  primary  feeds  or  fodders,  including  all  plant  materials 
or  1^-actions  of  such  materials  used  for  the  nourishment  of  domestic  animals ; 
and  (3)  secondary  foods,  including  all  e<lible  products  of  animals  used  for 
human  food,  the  animals  being  nourished  with  primary  feeds  and  fodders. 
These  classes  were  further  subdivided  into  those  used  directly  as  harvested, 
without  other  sophistication  than  cooking,  and  those  in  a  derivative  or  manu- 
factured form. 

The  Year  Books  and  the  Monthly  Grop  Reports  of  the  U.  S.  Department  of 
Agriculture  were  used  as  the  main  sources  for  the  production  figures  of  primary 
products,  and  trade  papers,  census  returns,  etc.,  for  the  secondary  products. 
Export  and  import  figures  were  taken  in  main  from  official  reports  compiled 
by  the  U.  S.  Department  of  Commerce.  In  the  compilation  of  nutrient  values 
the  factors  of  Atwater  and  Bryant  were  chiefly  used.  In  reducing  consump- 
tion data  to  a  per  capita  basis  the  man-factor  values  adopted  were  from  0-5 
years  of  age,  0.5;  6-13,  0.77;  14-18,  males  1.00;  14-18,  females  0.83;  19  on, 
male,  1.00 ;  and  19  on,  female,  0.83.  The  data  throughout  are  expressed  in  both 
tabular  and  diagrammatic  form. 

In  the  final  chapter,  the  consumption  of  human  food  in  the  United  States, 
the  calculations  of  food  production,  importation,  and  exportation  in  the  pre- 
ceding chapters  have  been  utilized  to  determine  the  annual  consumption  in 
the  United  States  of  20  or  more  staple  commodities  used  as  human  food,  and 
to  discuss  several  problems  centering  about  human  food  consumption,  includ- 
ing (1)  the  relative  degree  to  which  primary  as  distinguished  from  secondary 
human  foods  contribute  to  the  total  nutritional  intake  of  the  population  of  the 
United  States,  (2)  the  relative  proportion  of  the  total  nutritional  intake  fur- 
nished by  the  different  food  commodity  classes,  and  (3)  the  per  capita  per 
diem  consumption  of  food. 

In  general,  the  consumption  figures  show  great  uniformity  from  year  to 
year.  In  the  seven-year  period  considered,  the  greatest  relative  advance  in  con- 
sumption was  in  respect  to  fat  while  protein  showed  a  slight  falling  off.  Carbo- 
hydrate and  calories  of  energy  increased  somewhat  but  to  a  less  degree  than 
fat.  Of  the  average  protein  consumption  during  the  whole  period,  47  per 
cent  came  from  primary  sources  and  53  from  secondary  sources,  of  the  fat  18 
and  82,  carbohydrate  95  and  5,  and  calories  61  and  39  per  cent,  respectively, 
from  primary  and  secondary  sources.  Concerning  the  relative  proportion  of 
the  total  food  intake  furnished  by  the  different  commodities,  the  grains  were 
first  in  the  contribution  of  protein,  carbohydrate,  and  calories ;  meats  were 
first  in  fat  and  second  in  protein  and  calories;  and  dairy  products  were  second 
in  fat  and  third  in  protein  and  calories.  These  three  groups  made  up  nearly 
83  per  cent  of  the  total  protein  intake.  The  relative  nutritional  importance 
of  the  several  food  commodities  as  indicated  by  their  energy  content  measured 
in  calories  was  for  the  six  years  of  1911  to  1917  as  follows :  Wheat  contributed 
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about  26  per  cent  of  the  total  calories,  pork  normally  about  16  per  cent,  dairy 
products  15  per  cent,  and  sugar  7  per  cent.  Then  came  corn,  beef,  the  vege- 
table oils,  potatoes,  poultry  and  eggs,  other  vegetables,  and  apples  in  decreasing 
table  oils  potatoes  poultry  and  eggs  other  vegetables  and  apples  in  decreasing 
much  as  1  per  cent  of  the  total  calories.  The  changes  in  1917-18  showed  the 
result  of  the  efforts  of  the  U.  S.  Food  Administration  in  that  the  articles  on 
which  conservation  was  most  strongly  urged  (wheat,  beef,  mutton,  pork,  and 
sugar)  showed  a  decidedly  lower  consumption  and  rye,  other  cereals,  nuts, 
and  vegetables  an  Increased  consumption. 

The  average  per  capita  per  diem  consumption  as  calculated  from  tlie  total 
population,  and  the  age-intake  values  was  for  the  whole  period  as  follows: 
Protein  120,  fat  169,  and  carbohydrate  541  gni.  with  a  total  energj-  value  of 
4,288  calories.  It  is  pointed  out  that  this  represents  the  gross  consumption, 
and  that  by  applying  the  estimated  percentage  deductions  for  edible  wastage, 
the  corresponding  figures  would  be  114,  127,  433,  and  3,424,  respectively.  These 
figures  are  in  general  agreement  with  the  results  of  a  number  of  American 
dietary  studies  which  have  been  compiled  for  purposes  of  comparison,  the 
corresponding  figures  being  95,  118,  447,  and  3,185,  respectively. 

In  conclusion  it  is  emphasized  that  in  calculating  the  food  requirements  of 
a  nation  "  a  considerable  excess  over  any  agreed-upon  minimum  physiological 
requirements  must  always  be  allowed,  because  tliere  will  inevitably  be,  in  fact, 
a  margin  between  actual  gross  consumption  and  net  physiological  ingestion  or 
utilization."  The  gradually  rising  prices  during  the  period  since  1911  are 
thought  to  have  brought  about  a  slight  narrowing  of  the  margin  between  gross 
and  net  consumption. 

As  an  appendix,  a  table  is  given  indicating  the  consumption  of  nutrients  in 
the  form  of  feeds  and  fodder  by  domestic  animals  as  determined  by  the  same 
statistical  plan  followed  in  the  case  of  human  foods. 

The  modern  science  of  food  values,  H.  P.  Armsby  {Yale  Rew,  9  (1920),  No. 
2,  pp.  SSOSIfS). — In  this  article  the  author  takes  stock  of  the  contribution  of 
modern  science  to  our  knowledge  of  food  values  and  considers  the  funda- 
mental importance  of  an  adequate  food  supply  and  of  rational  measures  of 
insuring  it. 

The  days  when  food  was  so  abundant  in  the  United  States  that  it  could  be 
used  almost  as  one  pleased,  he  points  out,  are  gone  never  to  return.  "  Even 
though  we  may  hope  to  make  an  end  of  war  we  can  not  hope  to  escape  from 
the  world's  continually  growing  demand  for  food.  The  density  of  population 
that  can  be  supported  is  practically  limited  by  the  amount  of  solar  energy 
which  the  farmer  can  recover  in  food  products  and  the  efficiency  with  which 
these  products  can  be  utilized  as  fuel  for  the  human  body.  Any  rational  effort 
to  extend  this  limit  must  include  as  its  prime  requirements  not  only  a  sys- 
tematic development  of  agricultural  production,  such  as  is  now  being  effected 
by  national  and  State  agencies,  but  also  an  equally  systematic  attention  to  the 
conservation  and  most  efficient  utilization  of  the  products  of  the  farm.  The 
two  are  but  different  aspects  of  the  one  great  problem  of  national  nutrition. 
Without  reflecting  upon  any  existing  agencies,  surely  it  is  high  time  that, 
along  with  military,  naval,  transportation,  and  manufacturing  programs,  this 
fundamental  problem  vital  to  our  national  existence  and  welfare,  should  be 
taken  up  in  its  entirety  by  some  national  agency  charged  with  the  investiga- 
tion of  the  scientific  and  economic  aspects  of  food  supply  and  utilization,  and 
with  the  diffusion  of  the  knowledge,  thus  gained,  among  the  people." 

Further  studies  of  qualitatively  insufficient  foods,  A.  Auer  (Biochem. 
Ztschr.,  93  (1919),  No.  1-2,  pp.  1-15,  figs.  £).— This  is  a  continuation  of  the 
studies  of  Oseki  previously  noted  (E.  S.  R.,  32,  p.  561).     White  mice  were  fed 
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barley,  oats,  rye,  and  buckwheat,  both  decorticated  and  milled  from  the  whole 
grain ;  raw,  cooked,  and  commercially  dehydrated  potato ;  dried  apples ;  and 
breads  made  from  white  tlour,  white  flour  with  dried  blood,  and  rye  meal 
with  dried  blood. 

The  resulting  weight  curves  of  the  animals  fed  dried  apples,  potato  flakes, 
and  raw  potatoes  all  resembled  in  places  the  typical  curve  of  inanition,  and  in 
others  the  curve  resulting  from  a  qualitatively  insufiicient  diet.  The  other 
curves,  with  the  exception  of  that  of  the  rye  blood  bread,  showed  a  qualitative 
insufficiency. 

The  results  are  considered  to  give  further  proof  of  the  value  of  incorporating 
some  of  the  bran  in  the  flour,  and  to  cast  doubt  on  the  advisability  of  using 
much  commercially  dried  potato  in  bread  making. 

The  resistance  of  red  blood  corpuscles  under  conditions  of  nitrogen  de- 
ficiency and  of  inanition,  D.  Acel  {BiocJicm.  Ztschr.,  95  {1919),  No.  3-^,  pp. 
211-219). — Data  obtained  in  feeding  experiments  with  dogs,  mice,  and  guinea 
pigs  are  reported,  which  indicate  that  diets  of  sufficient  energy  value  but  pro- 
ducing a  negative  nitrogen  balance  have  no  effect  on  the  red  blood  cells,  while 
diets  of  insufficient  energy  value  lower  their  resistance. 

Brains  and  spinal  cord  of  slaughtered  animals  as  food  materials,  A. 
Weitzel  (Arb.  Reichsgsndh'sant,  51  {1919),  No.  2.  pp.  330-392).— Proximate 
analyses  are  reported  of  the  brains  and  spinal  cord  of  cows,  pigs,  and  calves 
with  a  view  to  their  utilization  as  food  materials. 

The  brains  were  found  to  be  slightly  higher  in  protein  and  decidedly  lower 
in  ether-soluble  substances  (fat)  than  the  spinal  cord  of  the  same  animals. 
The  highest  values  for  both  fat  and  protein  were  found  in  beef  organs. 

On  account  of  their  relatively  high  content  in  protein  (8.22  to  10.44  per 
cent)  and  in  fat  (8.18  to  25  per  cent),  and  the  absence  of  carbohydrates,  the 
author  recommends  the  use  of  these  materials  as  food  for  diabetic  patients. 

The  composition  of  vegetables  and  their  waste  products,  M.  P.  von 
ScHLEiNiTz  {Landw.  Jahrb.,  52  {1918),  No.  2,  pp.  131-278). — For  the  purpose  of 
determining  which  vegetables  should  be  considered  as  foods  and  which  as 
luxuries,  extensive  analyses  have  been  made  of  the  edible  portion,  of  the 
kitchen  waste,  and  of  the  garden  waste  of  the  common  vegetables.  These 
analyses  are  assembled  in  the  following  tables : 

Proximate  analyses  of  the  vegetables  in  terras  of  the  dry  and  the  fresh  ma- 
terial, proximate  analyses  of  the  garden  waste  in  percentage  of  the  dry  and 
of  the  fresh  material,  proximate  analyses  of  the  kitchen  waste  calculated  to  the 
same  basis,  and  the  weight  in  grams  of  the  edible  portion,  and  of  the  kitchen 
waste  in  1  kg.  of  the  vegetables  as  marketed.  The  vegetables  included 
asparagus,  rhubarb,  head  lettuce,  kohlrabi  tops,  spinach,  mangolds,  beans, 
peas,  cucumbers,  onions,  celery,  carrots,  red  beets,  swedes,  cauliflower,  red  and 
white  cabbage,  Brussels  sprouts,  and  kale. 

Report  on  the  antiberiberi  vitamin  content  and  antiscorbutic  property 
of  sun-dried  vegetables,  J.  A.  Shorten  and  G.  Roy  {Indian  Jour.  Med.  Re- 
search, Spec.  Indian  Sci.  Cong.  No.,  1919,  pp.  60-78,  pJs.  13,  figs.  2).— With  a 
view  to  determining  to  what  extent  sun-dried  vegetable  products  can  replace 
fresh  vegetables  in  an  army  ration,  carrots,  onions,  spinach,  and  cabbage  sun- 
dried  by  the  process  described  by  Howard  (E.  S.  R.,  41,  p.  116)  were  tested 
for  their  content  in  antiberiberi  vitamin  by  preventive  feeding  experiments 
with  fowls,  and  for  antiscorbutic  vitamin  by  experiments  with  guinea  pigs. 

All  of  the  vegetables  possessed  antineuritic  properties,  as  shown  by  the  fact 
that  the  addition  of  5  gm.  (dry)  daily  of  the  cooked  vegetable  was  sufficient 
to  prevent  the  onset  of  beriberi  in  fowls  on  a  basal  ration  of  polished  rice. 
Carrots,  cabbage,  and  onions  showed  antiscorbutic  properties,  in  that  1.6  gm. 
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daily  was  sufficient  to  prevent  scurvy  in  guinea  pigs  on  a  basal  ration  of  oats, 
hay,  and  water.  The  dried  spinach  proved  to  have  no  antiscorbutic  properties. 
"  The  reason  for  this  difference  is  not  obvious ;  but  it  may  be  that  the  anti- 
scorbutic principle  is  very  susceptible  to  desiccation  and  the  delicate  structure 
of  the  leaves  of  the  plant  does  not  afford  so  much  protection  to  the  contained 
vitamin  as  in  the  case  of  the  more  coarsely  constructed  vegetables." 

Attention  is  called  to  the  work  of  Givens  and  Cohen  on  the  antiscorbutic 
property  of  desiccated  vegetables  (E.  S.  R.,  40,  p.  172),  and  it  is  pointed  out 
that  the  "low  dried"  products  are  comparable  to  the  sun-dried  products  which 
have  been  the  subject  of  this  study. 

Directions  for  cooking  the  sun-dried  vegetables  and  a  table  of  their  percentage 
composition  are  appended. 

The  use  of  apples  and  pears  in  bread  making,  H.  MohorCiC  {Arch.  Hyg., 
88  (1918),  No  1-2,  pp.  56-89). — The  literature  on  flour  substitutes  and  on  the 
nutritive  value  of  fruits  is  reviewed,  and  a  study  is  reported  of  the  digesti- 
bility and  food  value  of  the  so-called  apple  bread  and  pear  bread  made  by  a 
patented  process  involving  the  substitution  of  a  considerable  amount  of  these 
fruits  for  flour. 

It  was  found  possible  to  effect  a  saving  of  more  than  15.28  per  cent  with 
the  apple  bread  and  27.07  per  cent  with  the  pear  bread.  The  absorption  of 
the  latter  bread  was  similar  to  that  of  pumpernickel,  and  slightly  less  than 
that  of  the  apple  bread,  which  is  recommended  as  a  valuable  war  bread. 

A  list  of  77  references  to  the  literature  is  appended. 

The  use  of  horse-chestnuts  as  a  flour  substitute,  W.  Prausnitz  (Arch. 
Hyg..,  88  (1918),  No.  1-2,  pp.  49-55). — By  washing  ground  horse-chestnuts  with 
cold  water  a  saponin-free  product  consisting  largely  of  starch  was  obtained 
which  is  recommended  as  a  flour  substitute.  Bread  made  from  equal  jwrtions 
of  horse-cliestnut  flour  and  wheat  flour  with  a  small  amount  of  rice  and  fat 
proveil  palatable  and  easily  digested. 

On  the  digestibility  of  cocoa  butter,  I,  J.  A.  Gardner  and  P.  AV.  Fox 
(Biochem.  Jour.,  13  (1919),  No.  4,  pp.  3^8^77).— Attention  is  called  to  the  in- 
vestigations of  Langworthy  and  Holmes  on  the  digestibility  of  vegetable  fats, 
including  cocoa  butter  (E.  S.  R.,  36,  p.  860),  and  similar  digestion  experiments 
with  cocoa  butter  are  reported.  In  place  of  using  the  basal  ration  employed 
by  these  authors,  the  simple  mixed  diet  used  in  the  experiments  of  the  Food 
Committee  of  the  Royal  Society  on  the  digestibility  of  breads  (E.  S.  R.,  40,  p. 
657)  was  adopted  as  being  more  palatable  and  less  likely  to  become  distasteful. 
Cocoa  butter  was  substituted  for  the  butter  of  the  original  diet.  Three  sub- 
jects were  used,  and  the  experiment  continued  over  a  period  of  10  days.  In 
addition  to  determining  the  coefficients  of  digestibility  in  the  customary  way 
by  taking  the  total  ether  extract  of  the  feces  to  represent  the  actual  quantity  of 
undigested  fat,  the  feces  were  subjected  to  a  detailed  analysis  for  true  fat,  free 
fatty  acids,  and  fatty  acids  in  the  form  of  soap. 

The  coefficients  of  digestibility  as  determined  from  these  figures  were  some- 
what lower  than  when  the  total  ether  extract  was  used  as  representing  the  fat, 
the  averages  being  93.21  and  94.14  per  cent,  respectively.  All  of  the  subjects 
found  the  cocoa  butter  palatable,  and  no  apparent  digestive  trouble  was  noted. 
In  later  quantitative  experiments  three  out  of  four  subjects  consumed  large 
quantities  of  the  cocoa  butter  with  no  undesirable  physiological  disturbances. 

The  authors  conclude  that,  while  cocoa  butter  is  rather  less  digestible  than 
butter,  it  is  satisfactorily  utilizecl,  and  could  be  used  with  safety  as  a  supple- 
mentary source  of  fat. 

The  utilization  of  yeast  by  the  animal  organism,  W.  Voltz  (Biochem. 
Ztschr.,  93  (1919),  No.  1-2,  pp.  101-105;  abs.  in  Cheiii.  Ahs.,  13  (1919),  No.  17, 


1920]  FOODS — HUMAN   NUTRITION.  65 

p.  2066). — The  author  has  found  that  living  yeast  cells  remained  alive  for  more 
than  six  hours  in  the  digestive  tract  of  dogs.  After  nine  hours  most  of  the  cells 
were  dead  and  about  half  of  them  digested.  The  digestive  value  of  the  yeast 
was  correspondingly  low,  being  about  53.3  per  cent  for  the  organic  matter  of 
the  yeast  and  46.6  per  cent  for  the  yeast  protein. 

The  conclusion  Is  drawn  that  yeast  to  be  of  value  as  a  food  should  not  be 
fed  in  the  living  state. 

Sanitary  food  regulations,  E.  Tognoli  (La  Vigilanza  Igienica  sullc  Sos- 
tanze  Alhnentari.  Milan:  Ulrico  HoepH,  1919,  pp.  XXIV -{-JflO). — This  volume 
contains  the  Italian  rules  and  regulations  in  regard  to  the  principal  food  ma- 
terials and  condiments,  together  with  brief  statements  concerning  the  analytical 
methods  to  be  employed  in  determining  whether  these  materials  comply  with 
the  specified  standards  and  the  intei*pretation  of  the  analytical  results.  An  • 
appendix  contains  regulations  concerning  metals  to  be  used  as  kitchen  utensils, 
etc.,  and  a  list  of  prohibited  coloring  matters,  both  organic  and  inorganic. 

The  influence  of  alkaline  and  acid  hydrolysis  on  the  absorption  and 
utilization  of  iiroteins. — I,  The  utilization  of  hydrolyzed  casein,  J.  MIiller 
and  H.  Murschhauser  [Biochein.  Ztschr.,  93  (1919),  No.  1-2,  pp.  34-1,3).— The 
extent  of  utilization  of  hydrolyzed  casein,  particularly  casein  liydrolyzed  by 
alkali,  was  determined  by  feeding  experiments  conducted  on  dogs.  The 
material  under  examination  was  fed  with  a  basal  ration  of  meat  and  the 
extent  of  absoi-ption  of  protein  measured  from  the  difference  between  the 
nitrogen  fed  and  that  in  the  feces. 

The  percentage  utilization  of  the  casein  treated  in  different  ways  was  as 
follows:  Unhydrolyzed  96.1  per  cent,  hydrolyzed  with  NaOH  59  and  59.3, 
hydrolyzed  with  NaOH  and  administered  with  opium  56.4,  hydrolyzed  by  a 
commercial  process  39,  hydrolyzed  with  HCl  98.6,  and  protalbinic  acid  29. 

These  results  are  thought  to  have  an  important  bearing  on  the  consideration 
of  certain  specially  prepared  proprietary  foods  and  of  hydrolyzed  products  as 
feeding  stuffs. 

Nitrogen  partition  in  the  urine  of  the  races  in  Singapore,  J.  A.  Campbell 
(Biochem.  Jour.,  13  (1919),  No.  3,  pp.  239-247).— This  study  supplements  the 
data  previously  reported  in  the  investigation  of  the  metabolism  of  Asiatic 
races  in  Singapore  (E.  S.  R.,  41,  p.  67),  by  data  on  the  nitrogen  partition  in  the 
urine  and  on  the  nonnitrogenous  excretions  of  a  Brahmin,  a  Chinese,  a  Tamil, 
a  Malay  (all  subjects  in  the  previous  investigation),  and  of  a  Hindoo,  a 
Eurasian,  a  Bengali,  a  Sikh,  and  a  European.  The  European  was  a  lecturer 
and  the  others  students  in  the  Singapore  Medical  School.  The  diets  of  the 
different  subjects  varied  both  quantitatively  and  qualitatively.  The  Brahmin 
and  Hindoo  were  vegetarians,  the  European  lived  on  an  ordinary  mixed  diet, 
and  the  others  on  a  mixed  diet  in  which  rice  was  the  staple  food.,  Urine 
analyses  were  made  on  seven-day  samples  preserved  with  a  5  per  cent  solution 
of  thymol  in  chloroform. 

The  data  obtained  indicate  that  while  the  absolute  quantities  of  total  urea 
and  uric  acid  nitrogen  were  much  lower  than  the  standard  European  figures, 
the  percentages  did  not  differ  materially  from  the  standard.  With  the  excep- 
tion of  the  Chinese,  the  European,  and  the  Eurasian,  the  total  nitrogen  pet 
kilogram  of  body  weight  was  lower  than  the  European  standard  in  all  subjects. 
The  lowest  figures  were  0.11  gm.  for  the  Brahmin  and  0.127  for  the  Hindoo. 

The  absolute  quantity  of  purin  niti-ogen  was  lower  than  the  standard  in 
all  subjects  except  the  Sikh.  There  was  a  wide  variation  in  the  percentage 
of  purin  nitrogen.  The  quantity  of  ereatinin  nitrogen  was  lower  than  the 
standard   but   the  percentage  was  higher,   which   supports   the   theory   that 
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creatinin  is  mainly  of  endofrenous  orisin  and  is  consequently  not  lowered 
greatly  by  reducing  the  protein  intake. 

The  percentage  of  ammonia  nitrogen  was  increased  in  all  cases  and  the 
absolute  amount  in  many  cases.  This  confirms  the  previous  observation. 
"  It  is  considered  that  the  excess  is  due  to  an  increase  of  acid  substances  in 
the  blood,  owing  to  a  disturbance  in  metabolism,  and  that  the  clinmte  of 
Singapore  may  be  responsible,  since  so  many  different  subjects,  living  under 
such  different  circumstances  and  partaking  of  different  diets,  are  similarly 
affected." 

In  regard  to  the  nonnitrogenous  excretion  the  ratio  of  phosphoric  acid  to 
total  nitrogen  was  somewhat  lower  than  the  standard,  indicating  that  the 
Singapore  diets  contained  smaller  quantities  of  absorbable  phosphate.  The 
amounts  of  sulphates  followed  closely  the  variations  of  the  total  nitrogen, 
the  chlorids  were  somewhat  lower,  and  the  acidity  considerably  lower  than 
the  European  standard. 

In  general  the  results  of  the  investigation  are  considered  to  indicate  that 
race  apart  from  diet  has  no  influence  on  the  nitrogen  partition  and  the 
nonnitrogenous  excretions  in  the  urine.. 

War  edema  in  Turkish  prisoners  of  war,  .T.  I.  Enright  (Lancet  [London], 
1  {11)20),  No.  6,  pp.  314-316). — The  author  reports  a  further  study  of  the  edema 
in  Turkish  prisoners  of  war  previously  noted  by  Bigland  (E,  S.  R.,  42,  p.  760). 

A  short  summary  is  given  of  the  principal  features  of  the  disease  as  observed 
in  about  54  out  of  300  or  more  cases.  The  diseases  most  commonly  associated 
with  the  edema,  either  concurrently  or  as  antecedents,  were  pellagra,  dysen- 
tery, and  malaria,  pellagra  being  of  most  common  occurrence.  In  discussing 
the  possible  causative  factors,  the  fact  that  dietetic  agency  was  involved  was 
shown  by  the  inadequacy  of  the  food  supply  and  the  similarity  of  many  of  the 
cases  to  wet  beriberi,  scurvy,  and  the  symptoms  and  physical  signs  noted  by 
McCarrison  in  his  experimentally-fed  pigeons  (E.  S.  R.,  42,  p.  463).  In  the 
latter  comparison  one  striking  difference  was  noted,  in  that  while  the  supra- 
renal glands  of  the  pigeons  were  always  enlarged,  the  suprarenals  of  the  vic- 
tims of  the  edema  were  in  all  cases  atrophied.  That  something  more  than 
food  deficiency  was  involved  was  shown  by  the  failure  of  the  patients  to  re- 
*spond  to  improved  food  conditions. 

The  theory  is  advanced  that  the  edema  was  "  due  to  a  combination  of  two 
factors — food  deficiency  and  debilitating  diseases— e.  g.,  malaria,  dysentery, 
pulmonary  tuberculosis,  etc. — operating  to  produce  a  third  factor — adrenal  in- 
sufficiency— which  is  the  immediate  cause  of  the  condition.  Whether  the  food 
deficiency  chronologically  precedes  the  onset  of  the  debilitating  disease  or  vice 
versa  can  be  only  conjectural.  I  personally  think  that  the  debilitating  dis- 
ease or  diseases  occur  first,  and  thus  render  the  system  more  receptive  of  the 
deleterious  influences  that  accrue  from  the  subsequent  food  deficiency." 

Nutrition  laboratory,  F.  G.  Benedict  (Carnegie  Inst.  Washington  Tear 
Boole,  11  (1918),  pp.  2W-232).—This  is  the  usual  annual  report  of  the  work  of 
the  nutrition  laboratory  of  the  Carnegie  Institution  (E.  S.  R.,  40,  p.  46.5).  The 
publications  of  the  year,  which  are  abstracted  in  this  report,  have  been  pre- 
viously noted  from  other  sources. 

ANIMAL  PRODUCTION. 

Posthumous  works  of  Charles  Otis  Whitman,  edited  by  O.  Riddle  and 
H.  A.  Carr  (Carnegie  Itist.  Washington  Pub.  257  (1919),  vols.  1,  pp.  X-{-194, 
pis.  88,  figs.  36;  2.  pp.  X+224,  pis.  39.  figs.  11;  3,  pp.  XI +161). —These  three 
quarto  volumes,  containing  many  lithographic  reproductions  of  colored  and  un- 
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colored  drawings,  constitute  the  record  of  18  years'  investigations  of  evolu- 
tion, lieredity,  and  betiavior  in  pigeons.  Forty-three  species  of  wild  pigeons 
collected  in  various  parts  of  the  world  were  bred  In  captivity  and  kept  under 
observation  to  study  their  color  patterns  at  different  ages  and  their  repro- 
ductive instincts.  Many  were  crossed  with  other  species  and  with  domestic 
pigeons.  At  the  time  of  Whitman's  death  in  1910  the  work  was  still  in  active 
progress,  and  only  a  small  fraction  of  the  material  in  these  volumes  was  in 
manuscript  form.  To  Riddle  fell  the  task  of  bringing  to  a  conclusion  such  of 
the  breeding  operations  as  were  well  under  way  and  of  preparing  for  publica- 
tion an  account  of  the  work  based  on  Whitman's  MSS.,  notebooks,  and  I)reed- 
ing  records.  Later  the  editorial  treatment  of  the  behavior  studies  (grouped 
to  form  vol.  3)  was  allotted  to  Carr.  The  title  and  an  outline  of  the  contents 
of  each  volume  follow  : 

Orthogeiietic  evolution  in  pigeons  (vol.  1). — Matters  discussed  include  the 
origin  and  relationship  of  rock-pigeons  as  revealed  by  their  color  patterns,  the 
turtle-dove  pattern  in  the  phylogeny  of  pigeons  and  in  other  orders  of  birds, 
frills  and  fundamental  bars  as  plumage  characters  in  pigeons  (with  notes  on 
similar  conditions  in  domestic  fowls  and  geese),  color  mutations  in  pigeons, 
and  several  general  topics  dealing  with  the  problem  of  organic  evolution.  The 
turtle-dove  pattern  (feathers  with  dark  centers  and  light  margins)  is  con- 
sidered the  primitive  type  in  pigeons,  and  other  patterns  including  the  wild 
rock  are  held  to  have  developed  from  this  type  by  an  orderly  process  of  evolu- 
tion in  a  definite  direction. 

Inhciitance,  fertility  and  the  dominance  of  sex  and  color  in  hybrids  of  tiHld 
species  of  pigeons  (vol.  2). — This  volume  is  chiefly  a  record  of  experimental 
crosses.  Most  of  the  crosses  were  between  different  wild  species  or  genera,  be- 
cause Whitman  deemed  purity  of  the  original  stock  essential  for  inheritance 
investigations.  As  a  consequence,  the  studies  could  not  in  general  be  continued 
beyond  the  first  generation,  owing  to  the  sterility  of  hybrids. 

Of  the  17  chapters,  only  .5  are  from  Whitman's  pen  directly,  viz,  an  intro- 
ductory chapter  on  species  hybrids  in  pigeons,  and  papers  entitled  Ses-llmlted 
Heredity  in  Crosses  involving  Blond  and  White  Ring-doves  and  Related  Species ; 
on  the  Nature  and  Basis  of  Heredity ;  Influence  of  the  Spermatozoa  of  Pigeons 
on  Rate  of  Development  of  Embryo  ;  and  On  the  Divisibility  of  Characters.  « The* 
remaining  chapters  are  detailed  accounts  by  Riddle  of  the  colors,  .sex,  and  fer- 
tility of  the  hybrids,  based  mainly  on  data  tabulated  by  Whitman.  The  view- 
point with  regard  to  sex  determination  and  its  relation  to  season,  reproductive 
overwork  and  width  of  cross  is  the  same  as  that  expounded  by  Riddle  in  a  num- 
ber of  previous  papers,  some  of  which  have  been  noted  (E.  S.  R.,  33,  p.  272;  35, 
p.  771 ;  37,  p.  868  ;  39,  p.  575) . 

The  behavior  of  pigeons  (vol.  3). — This  volume  consists  of  a  detailed  study 
of  the  mating  instinct  and  reproductive  cycle  in  pigeons,  with  briefer  chapters 
on  the  voice,  the  homing  Instinct,  and  other  instincts. 

On  the  possibility  of  intranuclear  transfer  in  homozygotes,  J.  P.  Lotsy 
{Genetica  [The  Hague],  1  {1919),  No.  1,  pp.  92-97,  figs.  10).— A  theoretical  dis- 
cussion of  the  possibility  of  mutations  originating  by  the  transfer  of  chromatin 
segments  from  one  chromosome  to  a  nonhomologous  chromosome. 

Problems  of  animal  breeding,  J.  A.  S.  Watson  {Scot.  Jour.  Agr.,  2  {1919), 
No.  If,  pp.  449-456). — A  popular  discussion,  calling  attention  particularly  to  the 
undue  amount  of  cattle  crossing  in  Scotland  and  to  the  absurdity  of  the  "family 
craze"  in  evaluating  Shorthorn  and  Angus  pedigrees.' 

The  effect  of  feeding  pars  tuberalis  and  pars  anterior  proprior  of  bovine 
pituitary  glands  upon  the  early  development  of  the  white  rat,  C.  J. 
Mabinus  (Amer.  Jour.  Physiol,  49  {1919),  No.  2,  pp.  238-247).— A  group  of  53 
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young  white  rats  fed  for  12  weeks  on  a  standard  mixed  grain  diet  plus  fresh 
pars  anterior  proprior  of  the  pituitary  gland  (ox)  exhibited  a  greater  rate  of 
growth  than  a  control  group  fed  beef  muscle  and  the  standard  diet.  They  also 
showed  a  more  rapid  development  of  the  reproductive  system,  as  indicated  by 
hypertrophy  of  the  organs  and  by  the  earlier  birth  of  young.  A  second  experi- 
mental group  of  37  individuals  fed  on  pars  tuberalis  manifested  no  increased 
sexual  development. 

"This  study  has  not  shown  that  any  of  the  functions  ascribed  to  the  anterior 
lobe  as  a  whole  are  due  to  the  pars  tuberalis." 

The  feeding'  and  improvement  of  live  stock,  M.  de  Campos  Penteado  (A 
AlimcDitarao  e  o  Alelhoramento  do  Gado.  Sao  Paulo:  Sec.  Ayr.,  Com.,  e  Obras 
Pub.,  1918,  2.  ed.,  pp.  71,  fif/s.  34)- — A  treatise  on  the  cultivation  of  forage  crops 
in  Brazil  and  their  utilization  by  live  stock. 

Sudan  grass  silage,  C.  T.  Dowell  and  W.  G.  Friedemann  (Oklahoma  Sta. 
Rpt.  1919,  pp.  55-58). — Continuing  the  observations  recorded  in  Bulletin  115 
(E.  S.  R.,  37,  p.  672),  the  authors  report  the  proximate  composition  of  fresh  and 
mature  Sudan  grass  silage  and  determinations  of  the  acid,  sugar,  and  alcohol 
present  in  the  samples.  The  silage  was  made  in  a  galvanized  iron  cj^lindrical 
silo  (4  by  9  ft.)  during  the  season  of  1918. 

"Possibly  the  most  important  thing  noticed  in  connection  with  this  silage 
is  that  more  reducing  sugars  were  found  in  the  mature  silage  than  in  the  fresh 
silage.  It  should  be  noted  also  that  there  is  only  0.1  per  cent  of  sugar  present 
in  the  fresh  silage,  and  yet  the  silage  was  kept  in  perfect  condition." 

It  is  stated  that  the  density  was  only  54  per  cent  of  that  of  corn  silage  put  up 
in  a  similar  manner,  but  in  spite  of  this  indication  of  lack  of  compactness  the 
spoilage  was  only  10.1  per  cent  by  weight. 

Feeding  sunflowers,  C.  N.  Abnett,  AV.  E.  .Joseph,  and  O.  Tketsven  (Montana 
Sta.  Bui.  131  (1919),  pp.  13-29,  figs.  ^).— Besides  citing  the  results  of  a  test  of 
sunflower  silage  with  dairy  cows  in  1916-17,  previously  noted  from  Bulletin 
118  (E.  S.  R.,  39,  p.  182),  the  authors  report  additional  tests  of  the  silage  with 
cows,  pregnant  ewes,  and  brood  sows,  and  a  trial  of  green  sunflowers  as  a 
.'toiling  crop. 

Alfalfa  hay  and  sunflower  silage  were  compared  in  1917-18,  16  milch  cows 
divided  into  2  groups  being  fed  by  the  reversal  method  during  2  periods  total- 
ing 68  days.  When  alfalfa  hay  was  sole  roughage,  26.7  lbs.  of  it  on  the  average 
was  consiimed  daily  per  cow  and  the  daily  milk  yield  averaged  29  lbs.  When 
alfalfa  hay  (limited)  and  sunflower  silage  was  fed,  the  roughage  ration  aver- 
aged 10.9  lbs.  of  the  former  and  41.3  lbs.  of  the  latter  and  the  milk  yield  was 
28.2  lbs.  The  consumption  of  grain  (rolled  oats,  dried  beet  pulp,  and  cotton- 
seed meal,  2:2:1)  was  substantially  equal  in  both  cases,  viz,  10.5  lbs.  daily. 
The  cows  became  slightly  heavier  during  alfalfa  feeding.  "  The  butter- 
fat  production  was  approximately  the  same.  Allowing  for  the  difference  in 
gains  in  live  weight  and  milk  produced,  it  was  found  that  2.83  lbs.  of  sun- 
flower silage  were  equal  in  feeding  value  to  1  lb.  of  good  alfalfa  hay  under 
the  conditions  of  this  experiment.  Under  the  same  conditions  0.71  lb.  of  dry 
substance  of  sunflower  silage  was  equivalent  to  1  lb.  of  dry  substance  in  alfalfa 
hay." , 

In  1918-19  two  groups  of  8  cows  were  fed  during  two  28-day  periods  to  de- 
termine the  relative  value  of  silage  made  from  sunflowers  harvested  (1)  when 
30  per  cent  and  (2)  when  90  per  cent  of  the  plants  were  in  bloom.  "  The  data 
presented  show  the  cows  when  receiving  the  early-cut  silage  averaged  a  gain 
of  5.6  lbs.  more  in  live  weight  during  the  28  days  and  consumed  on  an  average 
0.15  lb.  moi'e  grain,  0.11  lb.  more  hay,  and  0.7  lb.  more  silage  per  head  per 
day  than  during  the  period  they  were  fed  the  late-cut  silage.     During  the 
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period  they  received  the  late-cut  silage  they  produced  0.75  Ih.  more  raillc 
containing  0.025  It),  more  butter  fat  per  day  per  cow  than  when  fed  the  early- 
cut  silage.  ...  It  is  impossible  to  draw  definite  and  guiding  conclusions 
as  to  the  proper  stage  of  maturity  for  cutting  sunflowers  from  this  one  experi- 
ment." 

Six  cows  were  used  in  a  comparison  of  chopped  green  sunflowers  and  chopped 
green  corn  as  supplements  to  pasture  through  two  28-day  periods.  During  sun- 
flower feeding  the  cows  maintained  their  weight  better  than  during  corn  feed- 
ing (when  one  cow  went  ofl'  feed),  consiuned  somewhat  more  feed,  and  gave 
slightly  more  milk,  and  it  is  concluded  that  "  chopped  green  sunflowers  30  to 
40  per  cent  in  bloom  were  equal  to  chopped  green  corn  in  the  roasting  ear 
stage  as  a  soiling  crop  for  dairy  cows." 

A  comparison  of  sunflower  silage  and  alfalfa  hay  in  the  winter  ration  of 
breeding  ewes  and  a  similar  comparison  (preliminary)  with  brood  sows  indi- 
cated in  both  cases  that  2.5  lbs.  of  the  silage  is  equivalent  to  1  lb.  of  the  hay. 
The  approximate  daily  ration  of  a  pregnant  ewe  during  sunflower  feeding 
consisted  of  3  lbs.  of  alfalfa  hay,  2.2  lbs.  of  the  silage,  and  0.2  lb.  of  oats. 
"  No  unfavorable  results  were  obtained  from  feeding  the  silage  to  breeding 
ewes  either  before,  during,  or  after  lambing." 

Four  samples  of  sunflower  silage  taken  at  different  depths  had  the  follow- 
ing percentage  composition :  Crude  protein  2.1,  ether  extract  0.5,  crude  fiber 
6.8,  other  nitrogen-free  extract  10.4,  and  ash  1.6.  A  digestion  trial  by  W.  B. 
Joseph  and  M.  .T.  Blish  (to  be  reported  in  detail  later)  indicated  1.24  lbs. 
digestible  protein,  0.37  lb.  digestible  fat,  and  10.13  lbs.  digestible  carbohydrate 
(including  fiber),  in  100  lbs.  of  the  silage. 

Commercial  feeding  stuflfs,  quarterly  report,  July  1  to  September  30, 
1919,  E.  G.  Proulx  et  al.  (Indiana  Sta.  Bui.  232  {1919),  pp.  3-60,  figs.  2).— 
This  bulletin  tabulates  the  proximate  composition  of  800  samples  of  feeding 
stuffs  and  the  ingredients  identified.  The  materials  analyzed  included  alfalfa 
meal,  barley  feed,  barley  hulls,  brewers'  dried  grains,  corn  bran,  corn  feed 
meal,  corn  germ  meal,  corn  gluten  feed,  corn  gluten  meal,  hominy  feed,  cotton- 
seed meal,  linseed  meal,  ground  flaxseed  screenings,  rye  middlings,  wheat 
bran,  middlings,  red  dog,  wheat  mixed  feed,  unhuUed  peanut  oil-feed,  tankage, 
meat  scrap,  and  a  variety  of  proprietary  stock  and  poultry  feeds,  calf  meals, 
and  condimental  foods. 

Commercial  feeding  stuflfs  and  registrations  for  1919,  C.  S.  Cathcabt 
(New  Jersey  Stas.  Bui.  336  {1919),  pp.  5-60).— The  report  is  made  on  840 
samples  of  feeding  stuffs  collected  under  the  State  law  in  1919.  Data  as  to 
the  moisture,  protein,  fat  and  fiber  content  of  the  following  products  are  given : 
Alfalfa  meal,  brewers'  dried  grains,  yeast  dried  grains,  malt  sprouts,  barley 
mixed  feed,  barley  flour,  buckwheat  feed,  buckwheat  middlings,  buckwheat  offal, 
coconut  oil  meal,  cottonseed  feed,  cottonseed  meal,  corn  feed  meal,  corn  gluten 
feed,  corn  gluten  meal,  corn  and  cob  meal,  hominy  feed,  corn  and  oats,  dried 
beet  pulp,  linseed  meal,  peanut  oil  meal,  rye  bran,  rye  middlings,  wheat  bran, 
wheat  feeding  flour,  wheat  mixed  feed,  wheat  middlings,  wheat  and  rye  mid- 
dlings, and  various  proprietary  mixed  feeds,  calf  meals,  and  poultry  feeds.  The 
moisture,  protein,  fat,  and  phosphoric  acid  in  samples  of  meat  .scrap,  crack- 
lings, and  digester  tankage  are  also  reported.  The  prices  of  17  feeding  stuffs 
in  1919  and  in  the  three  preceding  years  are  tabulated. 

Karakuls  sheep  and  Persian  lamb  fur  production,  G.  E.  O'Brien  {Canada 
Dept.  Agr.,  Live  Stock  Branch  Pamphlet  15  {1918),  pp.  3-S,  figs.  5).— A  popular 
account  of  the  production  of  Karakule  wool  (Broad-tail,  Persian  lamb,  and 
Astrakan  fur)   in  Canada.     In  Nova  Scotia,  it  is  stated,  Karakule  rams  are 
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crossefl  with  Ldncoln,  Cotswold,  and  Leicester  ewes.     Tlie  wool  of  the  young 
cros.s-bred  lambs  is  black,  and  in  many  cases  has  the  desired  curl. 

The  need  for  improved  methods  in  handling  sheepskins,  J.  W.  Mathews 
(Agr.  Gas.  N.  S.  Wales,  31  (1920),  Xo.  2,  pp.  94-98}.— The  author  reports  the 
valuations  placed  by  fellmongers  on  country  sheepskins  dried  in  five  ways 
imder  experimental  conditions. 

Skins  drie<l  in  the  sun  wt're  iniiformly  inferior  to  those  dried  under  shelter 
without  exposure  to  direct  siuilight,  and  both  classes  were  improved  by  paint- 
ing the  dried  skins  with  a  solution  of  sodium  arsenate.  Skins  salted  and  cured 
inmiediately  after  flaying  yielded  the  highest  priced  pelts,  but  the  wool  was  so 
much  impaired  that  the  method  is  not  recommended. 

Preliminary  report  on  (1)  comparison  of  feeds  for  fattening  hogs,  (2) 
comparison  of  methods  of  preparation  of  barley  for  hog  feed,  C.  P.  Thomp- 
son {OJdahoiiia  Sta.  Rpt.  1919,  pp.  27-33). — Two  separate  experiments  are 
reported. 

(1)  Five  lots  of  eight  140-lb.  hogs  (Duroc  Jersey,  Poland  China,  and  cross- 
breds)  were  fed  for  40  days  beginning  November  1,  1918.  One  lot  received  only 
table  garbage  and  the  others  grain  mixtures.  The  garbage-fed  lot  made  the  best 
daily  gain  (1.86  lbs.  per  head)  and  with  a  charge  for  garbage  of  21  cts.  per 
hundredweight  was  over  four  times  as  profitable  as  any  other  lot.  The  mixtures 
given  the  grain-fed  lots  (all  grain  ground)  and  the  amounts  of  feed  required 
for  a  pound  of  gain  were  as  follows:  Corn  and  tankage  (12:1),  4.2  lbs.;  corn, 
barley  and  tankage  (6:6:1),  4.4  lbs.;  barley  and  tankage  (12:1)  5  lbs.;  oats 
and  tankage  (16:1),  6.7  lbs.  The  average  daily  gains  were,  respectively,  1.82, 
1.73,  1.48,  and  1.34  lbs.  per  hog.  Barley  being  cheaper  than  corn,  the  corn  and 
barley  mixture  was  slightly  more  profttal)le  than  the  coi'u  mixture. 

(2)  Three  lots  of  five  90-lb.  Duroc  Jersey  hogs  were  fed  on  barley  (variously 
prepared)  and  tankage  (12:1)  for  70  days,  and  two  similar  lots  were  given 
fi-ee  choice  of  barley  and  tankage  in  a  self-feeder  at  the  same  time.  Whole 
barley,  dry,  produced  the  same  gain,  whether  self-fed  or  not,  viz,  1.1  His.  per 
head  daily,  and  the  self-fed  lot  consumed  the  same  amount  of  barley  and  al- 
most the  same  amount  of  tankage  as  the  hand-fed  lot.  These  two  lots  required 
4.7  lbs.  of  grain  for  a  pound  of  gain.  Whole  barley  soaked  and  hand  fed  pro- 
duced somewhat  greater  gains,  but  5.1  lbs.  of  feed  were  required  for  a  pound 
of  gain  and  the  lot  thus  fed  yielded  the  least  profit.  Ground  barley  when  hand- 
fed  (moist)  produced  a  daily  gain  of  1.27  lbs.  per  head,  the  highest  observed, 
and  when  self-fed  (dry)  produced  a  gain  of  1.19  lbs.,  the  next  highest;  in  both 
cases  about  4.4  lbs.  of  feed  were  required  for  a  pound  of  gain.  The  two  lots 
receiving  the  ground  grain  were  the  most  profitable  ones  fed,  the  self-fed  lot 
ranking  first. 

The  algaroba  bean  as  a  feed  for  hogs,  L.  A.  Henke  (Col.  Haivaii  Bui.  5 
(1918),  pp.  17-20). — The  meal  made  by  grinding  the  pods  (and  beans)  of  the 
algaroba  tree  (Prosopis  juli flora)  was  fed  to  five  25-lb.  pigs  out  of  the  same 
litter.  It  was  mixed  in  equal  parts  with  wheat  middlings  when  fed  to  three  of 
the  pigs  and  with  rice  bran  when  fed  to  the  others.  Linseed  meal  formed  4  per 
cent  of  the  rations  and  salt  2  per  cent.  Green  alfalfa  or  alfalfa  pasture  fur- 
nished the  roughage,  and  the  test  lasted  seven  months. 

The  pigs  fed  the  middlings  mixture  made  an  average  daily  gain  of  0.45  lb. 
per  head,  and  aside  from  alfalfa  consumed  8.97  lbs.  of  feed  per  pound  of  gain. 
Those  fed  the  rice  bran  mixture  gained  at  th-e  rate  of  0.39  lb.  a  day,  and  re- 
quired 5.2  lbs.  of  grain  per  pound  of  gain.  Although  the  rice  bran  cost  about 
$20  less  per  ton  than  the  middlings,  it  was  not  so  economical  a  feed. 

A  third  lot  of  three,  litter  mates  to  the  others,  were  given  cracked  corn, 
wheat  middlings,  and  rolled  oats   (1;1:1)   plus  linseed  meal  and  salt.     The 
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average  daily  gain  was  0.54  lb.,  but  despite  the  fact  that  only  3.3  lbs.  of  grain 
were  required  for  a  pound  of  gain  this  "  standard  corn-belt  ration "  was  too 
costly  in  Hawaii  to  be  fed  profitably. 

Hog-feeding  experiments  with  a  self-feeder,  L.  A.  Henke  (Col.  Hawaii 
Bui.  6  {1919),  pp.  24-27). — Two  experiments  are  reported  as  follows: 

I.  Siocet  potatoes  v.  cassava  meal  (pp.  24-26). — A  lot  of  three  pigs  were  fed 
20  lbs.  of  green  alfalfa  a  day  and  were  allowed  free  choice  of  sliced  undried 
sweet  potatoes,  linseed  meal,  and  tankage  for  70  days  beginning  March  19,  1919. 
They  made  an  average  daily  gain  of  0.51  lb.  per  head  and  consumed  8.6  lbs. 
of  concentrates  per  pound  of  gain.  Of  the  feeds  selected  76  per  cent  were 
sweet  potatoes,  14  per  cent  linseed  meal,  and  10  per  cent  tankage.  Another  lot 
of  three  were  fed  similarly  except  that  cassava  meal  (roots  sliced,  dried,  and 
ground)  replaced  the  sweet  potatoes.  The  average  daily  gain  was  0.4  lb.,  and 
excluding  the  alfalfa  4.6  lbs.  of  feed  were  required  for  a  pound  of  gain.  Cas- 
sava meal  constituted  76  per  cent  of  the  concentrates  eaten,  linseed  meal  18 
per  cent,  and  tankage  6  per  cent.  It  is  concluded  that  a  pound  of  cassava  meal 
is  about  equal  in  feeding  value  to  1.8  lbs.  of  the  sweet  potatoes. 

II.  Feeds  selected  by  hogs  (pp.  26,  27). — During  the  experiments  noted  above, 
a  third  lot,  consisting  of  three  3-months-old  Berkshires  were  given  the  choice  of 
nine  different  feeds.  The  percentages  selected  were  as  follows :  Sweet  potatoes 
38,  cassava  meal  22,  rolled  barley  11,  corn  9,  algaroba  meal  7,  rice  bran  4,  wheat 
middlings  3,  linseed  meal  3,  and  tankage  3.  It  is  pointed  out  that  the  hogs  ate 
local  tropical  crops  like  sweet  potatoes  and  cassava  in  preference  to  high-priced 
imported  feeds. 

Studies  on  color  in  swine. — I,  The  hereditary  relationship  of  the  black 
of  the  Hampshire  and  the  red  of  tlie  Duroc-Jersey,  O.  Lloyd-Jones  and 
J.  M.  BvvAED  (Iowa  Sta.  Research  Bui.  53  (1919),  pp.  203-208). — Crosses  are 
reported  indicating  that  Hampshire  black  and  Duroc-Jersey  red  form  a  simple 
pair  of  allelomorphs,  with  complete  dominance  of  the  black.  Back-cros.sed  on 
red  the  heterozygotes  of  the  Fi  and  subsequent  generations  produced  56  black 
and  66  self  red  young.  ISIated  inter  se  the  FiS  produced  45  blacks  and  21  self 
reds.  These  totals  do  not  include  the  progeny  of  a  registered  Hampshire  boar, 
heterozygous  for  black,  some  of  whose  red  offspring  showed  black  spots.  This 
boar  sired  13  black,  4  siwtted,  and  7  self  red  pigs  by  red  sows,  and  158  black, 
15  spotted,  and  15  self  red  pigs  by  heterozygous  black  sows  out  of  crosses  where 
no  spotting  occurred.  "  The  amount  of  black  on  those  '  spotted  '  pigs  was  small, 
consisting  in  general  of  from  one  to  a  dozen  areas  about  the  size  of  a  dollar, 
scattered  promiscuously  over  the  coat."  [This  boar's  production  of  the  three 
classes  of  offspring  renders  untenable  the  hypothesis  that  the  black,  spotted, 
and  red  genes  form  a  set  of  triple  allelomorphs  similar  to  the  black  extension 
set  in  other  mammal.s.] 

The  Hampshire  black,  it  is  pointed  out,  differs  genetically  from  the  black 
of  the  Berkshire  and  the  Poland-China  inasmuch  as  individuals  of  the  latter 
breeds  crossed  with  Duroc-Jerseys  produce  young  predominantly  red  but  with 
black  spots.  Moreover,  Berkshire  and  Poland-China  black  is  known  to  be  en- 
tirely recessive  to  the  white  of  Yorkshires  and  Chester-Whites,  whereas  the 
authors  state  (on  the  basis  of  a  Hampshire  breeder's  report  and  personal  ex- 
perience with  one  litter)  that  the  Hampshire X Chester  White  FiS  are  in 
genei-al  blue  roans  belted  with  white. 

The  inheritance  of  the  white  belt  of  Hampshires  pi-oved  complicated  and  is 
not  reported  on. 

History  of  the  Duroc,  R.  J.  Evans   ([Chicoffo'i :  James  J.  Doty  Pub.  Co., 
1918,  pp.  83,  pis.  9). — An  account  of  some  famous  Duroc-Jersey  animals. 
182230°— 20 6 
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Hogs  in  Kansas,  J.  C.  RIohler  (Kans.  Stale  lid.  A</r.  [Quart.]  Ri)t.  1918, 
Sept.,  PI),  ^'-^/f20,  figs.  350). — A  somewhat  exhaustive  conipihition  of  informa- 
tion for  hog  raisers. 

Swine,  N.  Athanassof  (Eseola  Ayr.  "  Luiz  de  Queiro~,''  J'iraeicalxi,  Brazil, 
Bol.  1  (1910),  pp.  75,  pis.  2,  figs.  22).— This  is  an  account  of  tlie  swine  industry 
in  Brazil,  and  deals  with  breeds,  breeding,  feeding,  fattening,  and  questions 
of  hygiene.  Three  native  breeds  are  recognized,  the  Canastrao  (large),  the 
Canastra  (medium-sized),  and  the  Tatil  (.small  and  apparently  of  Asiatic 
origin).  Berlvshires,  Large  Blacks,  Poland-Chinas,  and  Duroc-Jerseys  have 
been  imported  and  used  for  crossing. 

The  effect  of  certain  grain  rations  on  the  growth  of  the  White  Leghorn 
chick  and  their  influence  on  subsequent  egg-production,  G.  D.  Buckner, 
A.  M.  Peter,  R.  H.  Wilkins,,  and  J.  J.  Hooper  {Kentnekij  Sla.  Bui.  220  (1919), 
pp.  3-20,  pis.  Jf). — This  bulletin  gives  data  as  to  (1)  the  growth  in  weight  of  8 
variously  treated  lots  of  White  Leghorn  chicks  during  the  first  28  weeks  of  life, 
(2)  the  mortality  during  that  period,  and  (3)  the  average  egg  production  of  15 
pullets  from  each  lot.  The  work  was  mainly  a  continuation  of  a  study  of  the 
importance  of  lysin  in  chick  feeds  reported  in  Bulletin  197  (B.  S.  R.,  34,  p.  871). 

One  lot  (lot  4)  were  hatched  and  brooded  by  hens  and  had  access  to  a  blue 
grass  pasture  until  the  sixth  week ;  the  others  were  incubator  chicks  and  were 
confined  to  a  brooder  house  until  6  weeks  old.  The  methods  of  feeding  lots  1. 
2,  and  3  and  the  growth  records  of  these  lots  were  presented  and  discussed  in  a 
paper  by  Buckner  and  collaborators  previously  noted  (E.  S.  R.,  41,  p.  75).  Two 
other  types  of  rations  were  tested  with  the  remaining  lots.  Lot  5  were  fed  a 
dry  mash  of  rolled  oats,  ground  barley,  rice  bran,  beef  scrap,  and  bone  meal 
(3:3:3:3:1),  a  scratch  feed  of  "hominy,"  steeled  oats,  and  rice  (2:1:2) 
and  once  a  day  some  of  the  ma.sh  moistened  with  skim  milk.  This  ration  was 
high  in  lysin  of  animal  origin.  Lots  6  and  8  were  given  a  mash  of  wheat 
bran,  sunflower  seed,  distillers'  dried  grains,  and  cottonseed  meal  (3:7:1:1) 
and  a  grain  mixture  of  wheat,  corn,  and  soy  beans  (2:2:7),  the  lysin  content 
of  the  ration  being  high.  Lot  8  had  access  to  skim  milk  continuously,  while  the 
only  animal  feed  given  lot  6  was  protein-free  milk  once  a  day  with  the  wet 
mash.  All  lots  received  shredded  cabbage  and  sprouted  oats,  and  it  is  thought 
that  the  vitamin  supply  was  ample  in  all  cases.  Any  deficiency  in  a  ration  is 
therefore  attributed  to  lack  of  necessary  amino  acids.  The  other  experimental 
details  and  the  main  results  may  be  summarized  thus : 


Influence  of  amount  and  source  of  lysin  in  feed  and  the  feeding  of  skim  milk  on 
the  growth  and  reproduction  of  chicks. 


Character  of  feed. 


Cornell  ration  (chicks  brooded  by  hens). . 
Cornell  ration: 

Including  skim  milk 

Lacking  skim  milk 

Plant  feed  low  in  lysin;  no  animal  protein 
High  lysin  cotton  seed  meal  and  soy  bean 
ration: 

Plus  protein-free  milk 

Plus  skim  milk 

High  lysin  soy  bean  ration,  including  skim 

milk 

Plant  feed  low  in  lysin:  beef  scrap  and 
skim  milk  fed 


Lot 
number. 


Chicks 
alive 
at  28 

weeks.' 


Average  weight  at  28  weeks. 


Males. 


Kg. 
1.75 


1.59 
1.43 


.99 

1..54 


1.29 
1.72 


Females. 


Kg. 
1.45 


1.12 
1.24 


.78 

i.2(; 


1.18 
1.22 


Both 
sexes. 


Kg. 
1.60 

1.36 
1.33 

.81 


1.40 
1.24 
1.47 


Average 
pullet 

egg 
records. 


142.4 
137.6  1 


160.8 
121.1 
106.0 


1  Each  lot  consisted  initially  of  60  chicks. 
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The  superior  vitality  of  tiie  heu-ruised  cliiclis  is  attributed  in  part  to  a 
larger  and  more  varied  diet  in  early  life.  The  high  egg  records  and  satisfac- 
tory growth  of  lot  8  are  held  to  indicate  that  "  skim  milk  supplies  some  factor 
other  than  lysin,  the  lack  of  which,  we  believe,  limits  the  nutritive  power  of 
the  proteins  in  the  grains  fed  to  lot  6."  Sexual  development  was  retarded  in 
lot  G  but  not  to  the  extent  of  lot  2,  where  sexes  were  indistinguishable  at  28 
weeks. 

[Sources  of  protein  feeds  for  poultry],  H.  Embleton  (Oklahoma  Sta.  Rpt. 
1919,  pp.  50-52). — A  brief  report  is  made  of  some  results  secured  in  1916-17 
and  1917-18  from  four  pens  of  laying  birds  receiving,  respectively,  as  part  of 
their  rations  meat  scrap,  cottonseed  meal,  peanut  meal,  and  a  mixture  of  the 
latter  two. 

The  cottonseed  meal  pen  laid  the  heaviest  eggs  (averaging  54.4  gm.)  but  the 
fewest  in  number  (106  per  year).  The  eggs  of  the  birds  fed  the  mixed  meals 
were  the  lightest  in  weight  (49.7  gm'.),  but  these  birds  averaged  the  most  eggs 
per  hen  (132  a  year),  with  the  meat-scrap  pen  a  close  second  (131  eggs).  The 
peanut  meal  pen  was  intermediate  with  respect  to  size  and  number  of  eggs. 

The  early  elimination  of  surplus  cockerels,  R.  C.  Pun  next  {Jour.  Bd.  Agr. 
[London],  25  (1919),  No.  11,  pp.  1319-1323,  fig.  i).— The  author  suggests  the  use 
of  known  facts  about  sex-linked  inheritance  in  poultry  to  distinguish  betw-een 
the  sexes  of  chicks  at  hatching  by  inherited  color  differences.  The  method 
would  only  be  applicable  where  color  varieties  could  be  crossed,  the  cross-bred 
pullets  serving  as  egg  producers  but  not  as  breeders.  The  cross-bred  male 
chicks  would  not  be  raised. 

Fluctuations  in  the  egg  market,  A.  V.  D.  Rintoul  (Jour.  Dept.  Agr.  Vic- 
toria, 18  (1920),  No.  2,  pp.  113-116). — A  general  discussion,  with  a  table  show- 
ing the  wholesale  price  of  eggs  in  Melbourne  at  semimonthly  intervals  from 
January  1,  1907,  to  February  1,  1920. 

A  relatively  rare  anomaly  of  the  egg  of  the  fowl,  E.  Bujakd  (Arch.  Set. 
Phys.  ct  Nat.  [Geneva],  4.  ser.,  U  (1911),  No.  12,  pp.  483-^86;  also  in  Sac. 
Phys.  et  Hist.  Nat.  Geneve,  Compt.  Raid.,  34  (1917),  pp.  69-72) .—Three  cases  of 
ovum  in  ovo  are  described,  and  the  approximately  50  similar  cases  recorded  in 
the  literature  since  1654  are  classified  according  to  the  completeness  of  the  in- 
cluded egg  (presence  of  yolk,  shell,  etc.)  and  other  characteristics.  The  anomaly 
is  attributed  to  antiperistaltic  movements  of  the  oviduct. 

DAIRY  FARMING— DAIRYING. 

Valuable  bulletins  and  circulars  for  the  dairy  farmer  and  the  manufac- 
turer of  dairy  products,  C.  H.  Eckles  (Univ.  Minn.  Agr.  Ext.  Div.  Spec.  Circ. 
2  (1919),  pp.  4). — A  selected  bibliography  of  dairying  and  dairy  farming,  giv- 
ng  particular  attention  to  publications  of  the  U.  S.  Department  of  Agriculture 
ind  of  the  State  experiment  stations. 

Cassava  meal  as  a  feed  for  dairy  cattle,  L.  A.  Henke  (Col.  Hawaii  Bui.  6 
[1919),  pp.  20,  21). — Cassava  meal  was  used  to  replace  entirely  the  corn  and 
roconut  meal  of  the  grain  ration  (ground  corn,  brewers'  grain,  coconut  meal, 
!:2:1,  plus  varied  amounts  of  linseed  meal)  fed  a  Holstein  cow  giving  about 
50  lbs.  of  milk  daily,  and  was  also  used  as  a  partial  substitute  for  the  grain 
nixture.  The  daily  milk  yield  during  three  months  of  cassava  feeding  averaged 
learly  2  lbs.  greater  than  the  yields  during  the  month  precetling  and  the  month 
oUowing  this  period,  but  the  amount  of  grain  consumed  was  also  greater.  The 
assava  meal  proved  very  palatable. 

Testing  of  pure-bred  dairy  cows,  W.  M.  Singleton  (New  Zeal.  Jour.  Agr., 
'.0  (1920),  No.  2,  pp,  65-81,  figs.  5).— This  is  a  review  of  the  operations  of  the 
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New  Zealiind  certilieate-ol-i-ecord  system  lor  pure-bred  dairy  cows  in  191!).  A 
total  of  1.200  certiticates  have  \y^en  granted. 

Investigation  into  milk  yield  of  Ayrshire  cows,  J.  F.  Tocher  {Trans. 
Hiyhlaml  nud  Agr.  fe'oc.  Scot.,  5.  set:,  31  (1919),  pp.  237-256,  fif/n.  7).— This  is 
a  preliminary  report  of  a  statistical  analysis  of  the  manuscript  records  of  the 
Scottish  Midi  Records  Association  for  the  years  1911  and  1912.  Tables  and 
diagrams  are  presented  to  show  the  relationships  of  (1)  yield  of  milk  and  per- 
centage of  fat,  (2)  length  of  lactation  and  yield  of  milk,  (3)  age  of  cow  and 
yield  of  nulk,  (4)  age  of  cow  and  percentage  of  fat,  and  (5)  season  of  year 
when  i)arturition  took  place  and  yield  of  milk. 

The  maximum  amount  of  milk  per  lactation  and  the  minimum  percentage  of 
fat  occurred  at  the  age  of  about  10  years.  Cows  calving  from  August  to  No- 
vember produced  more  milk  per  lactation  than  those  calving  during  other 
months,  but  the  difference  was  due  entirely  to  a  longer  average  lactation  period. 

A  table  showing  the  frequency  distribution  of  milk  yields  indicates  that  half 
the  cows  produced  more  than  6,000  lbs.  of  milk  and  2  per  cent  more  than  10,000 
lbs.  A  frequency  table  for  fat  percentages  based  on  this  investigation  is  given 
in  the  paper  noted  below. 

Variations  in  the  composition  of  milk,  J.  P.  Tocher  (Scot.  Jour.  Agr.,  2 
(1919),  No.  3,  pp.  3J{3-,i53). — In  384  mixed-herd  samples  of  nulk  collected  under 
the  author's  supervision  the  average  fat  percentage  was  3.495  with  a  standard 
deviation  of  0.549.  The  average  percentage  of  solids-not-fat  was  8.85  with  a 
standard  deviation  of  0.375.  In  over  11,000  lactation  records  of  Ayrshire  cows 
collected  by  the  Scottish  Milk  Records  Association  (see  above)  the  mean  per- 
centage of  fat  was  3.727  anti  the  standard  deviation  0.324. 

"  The  results  of  this  paper  show  that  the  prescribed  minima  for  butter  fat 
[3  per  cent]  and  for  solids-not-fat  [8.5  per  cent]  are  artificial  in  character, 
and  are  based  neither  on  the  real  minima  found  to  exist  for  these  constituents 
nor  on  an  adequate  study  of  the  natural  variations  occurring  in  genuine  milk." 

The  Irish  milk  supply,  L.  Smith-Goruon  {Better  Business,  5  {1919),  No.  1, 
pp.  11S6). — A  series  of  notes  on  the  sanitary  quality,  prices,  and  quantity  of 
the  market  milk  sold  in  Ireland.  In  addition  to  poor  quality  and  high  price 
there  appears  to  be  an  actual  scarcity  of  milk  due  to  decrease  in  the  number 
of  cows,  low  average  yields,  and  a  wider  use  of  milk  for  making  butter,  con- 
densed milk,  and  milk  powder.  Legislation  is  recommended  similar  to  the 
Ontario  Milk  Act  (1911)  giving  full  powers  to  local  authorities  both  for  super- 
vision and  for  trading. 

Milk  products  in  America  and  Europe,  W.  Dempster  {Neiv  Zeal.  Jour. 
Ayr..  20  {1920),  No.  2,  pp.  91-109;  also  in  New  Zeal.  Dairyman,  2k  {1920),  No.  6, 
pp.  27,  28,  30,  33,  35,  36,  38,  Jfi.  ^2).— This  is  a  discussion  of  the  extent  of  pro- 
duction, uses,  and  probable  future  uses  throughout  the  world  of  milk  powder, 
condensed  milk,  milk  sugar,  and  casein.  It  is  based  upon  the  author's  linowl- 
edge  of  the  milk  products  industries  in  New  Zealand  and  on  data  collected  in 
the  course  of  an  otJicial  visit  to  the  United  States,  Canada,  England,  and 
Holland,  of  which  an  account  is  given. 

Production  and  prices  of  milk  and  of  its  chief  derivatives  {Internatl. 
Inst.  Agr.  [Roine],  Bur.  Statis.  Doc.  Leaflets,  3  {1919),  No.  2,  pp.  17-39).— A 
compilation  of  available  statistics  as  to  the  production  of  milk,  butter,  and 
cheese  in  the  principal  countries  of  the  world,  with  information  as  to  prices 
in  local  mai'kets. 

The  trade  in  milk  and  its  derivatives  {Internatl.  Inst.  Agr.  [Rome^,  Bur. 
Statis.  Doc.  Leaflets,  3  {1919),  No.  2,  pp.  40-51). — Tabulated  data  are  given  as 
to  the  imports  and  exports  of  milk  (fresh,  condensed,  dried  etc.),  cream, 
butter,  and  cheese  by  countries  for  the  years  1913  to  1917. 
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The  cooperative  creamery,  J.  Sorenson  (N.  Y.  Produce  Rev.  and  Amer. 
Cream.,  49  {1919),  No.  8,  pp.  31.'f,  316). — An  address  dealing  with  the  status  of 
the  cooperative  creamery  in  Minnesota.  Cases  of  alleged  unfair  competition 
on  the  part  of  centralizers  are  cited. 

Survey  of  typical  Oregon  farmers'  creameries,  E.  Englund  (Oregon  Sta. 
Bui.  168  (1920),  pp.  24.  /(f/s'-  5). — This  is  a  discussion  of  the  factors  making  for 
the  success  or  failure  of  cooperative  or  quasi-cooperative  creameries,  based 
upon  a  survey  of  the  business  methods  of  17  of  the  24  such  creameries  in  opera- 
tion in  Oregon  in  1918. 

It  is  concluded  that  success  is  mainly  conditioned  on  the  size  of  the  busi- 
ness and  the  employment  of  a  buttermaker  capable  of  securing  a  high  overrun 
and  competent  in  business  matters.  Some  creameries  were  established  where 
a  preliminary  investigation  would  have  shown  the  improbability  of  a  large 
volume  of  business,  while  the  business  of  some  others  has  decreased  through 
competition  and  the  lack  of  a  cooperative  spirit  among  members.  "  In  many 
cases  farmers  have  discontinued  patronizing  their  own  creamery  for  the  sake 
of  1  cent  or  a  fraction  of  a  cent  more  for  a  pound  of  butter  fat  paid  at  the 
time  by  some  large,  privately  owned  creamery."  Large  creameries  were  able 
to  employ  agents  in  the  marketing  centers. 

Th(^  methods  used  in  fixing  the  price  of  butter  fat  and  in  distributing  the  cost 
of  gathering  cream  are  discussed  with  regard  to  fairness  to  patrons  and  in- 
fluence on  the  amount  of  business. 

Study  of  Babcock  test  for  butter  fat  in  milk,  D.  E.  Bailey  (Jour.  Dairy 
.S'ci,  2  (1919),  No  .5,  pp.  331^73,  fig.  1).—A  summary  of  this  investigation  has 
been  previously  noted  (E.  S.  R.,  41,  p.  279).  Tables  record  Babcock  and 
gravimetric  determinations  of  fat  in  each  of  the  190  samples  analyzed  lactom- 
eter readings,  breed  and  age  of  cows,  etc. 

The  volatile  acid  production  of  starters  and  of  organisms  isolated  from 
them,  E.  W.  Hammer  and  D.  E.  Bailey  (Iowa  Sta.  Research  Bui.  55  (1919),  pp. 
223-2Jf6). — A  variety  of  observations  are  recorded  concerning  the  volatile 
acidity  of  lactic  starters  and  of  milk  cultures  of  organisms  isolated  from  them. 

Cultures  of  Bacterium  lactis  acidi  picked  from  agar  plates  poured  with 
starter  gave  a  volatile  acidity  in  milk  distinctly  lower  than  that  given  by  the 
starter  itself.  Attempts  to  isolate  a  pure  culture  of  this  bacterium  having  high 
volatile  acidity  were  unsuccessful,  and  none  of  the  other  organisms  isolated 
from  starters  was  found  capable  of  producing  high  volatile  acidity  in  pure 
cultures.  However,  mixed  cultures  of  B.  lactis  acidi  and  certain  of  these 
associated  organisms  isolated  by  repeated  transfers  from  starters  (and  in- 
capable themselves  of  coagulating  milk)  gave  a  volatile  acidity  approximating 
that  characteristic  of  good  starters.  "  In  no  instance  did  the  volatile  acidity 
of  either  organism  alone  or  the  sum  of  the  volatile  acidities  produced  by  the 
two  organisms  alone  equal  the  volatile  acidity  of  the  two  organisms  in  com- 
bination." It  is  concluded,  therefore,  that  the  associative  action  of  the  bac- 
teria present  is  necessary  for  the  development  of  the  desired  volatile  acidity 
of  starters. 

The  partial  neutralization  of  acidity  in  cream,  M.  A.  O'Callaghan  and 
A.  A.  Ramsay  (Agr.  Gas.  N.  S.  Wales,  29  (1918),  No.  2,  pp.  115-127).— Ohsevva- 
tions  are  reported  on  the  viscosity  of  cream  neutralized  with  slaked  lime  and 
the  chemical  composition  of  butter  made  from  such  cream  after  pasteurization. 
The  cream  became  thickened  without  regard  to  its  age,  acidity,  or  fat  content. 
b\it  the  thickening  effect  disappeared  on  pasteurization.  "  The  lime  content 
of  butter  manufactured  from  cream  in  which  lime  has  been  used  as  the  neutral- 
izing agent  falls  within  the  average  lime  content  of  ordinary  butters." 
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Sodium  compounds,  previously  studied  as  neutralizing  agents  (E.  S.  R.,  35, 
p.  277),  were  found  to  thin  the  cream. 

Studies  on  formation  oi  gas  in  sweetened  condensed  milk,  B.  W.  Hammek 

(Iowa  Sta.  Resmrch  Bui  54  {1919),  pp.  211-220,  flgs.  2).—X  yeast,  Torula 
lactis-condensi  n.  sp.,  was  isolated  from  sweetened  condensed  milk  that  had 
undergone  gase«us  fermentation  after  canning.  When  the  organism  was  intro- 
duced into  cans  of  unfermented  milk  of  the  same  brand  similar  fermentations 
resulted. 

The  morphological,  cultural,  and  biochemical  characteristics  of  T.  lactis- 
condensi  are  described.     Its  assignment  tf»  the  genus  Torula  is  tentative. 

VETERINARY  MEDICINE. 

Principles  of  veterinary  science,  F.  B.  Hadley  (PJiiladelphia  and  London: 
W.  B.  Savuders  Co.,  1920,  pp.  If20,  fir/s.  101). — This  work  is  an  amplification  of 
the  matter  presented  in  the  author's  former  publication  on  The  Horse  in  Health 
and  Disease,  previously  noted  (E.  S.  R.,  34,  p.  794).  The  first  part  deals  with 
the  anatomy  and  physiology  of  animals  (pp.  17-183),  and  the  second  part  with 
the  common  diseases  of  animals  (pp.  38.5-395). 

Progress  in  immunity  research  during  the  war  and  the  present  status  of 
immuno-  and  serum-  therapy,  W.  Eiohholz-Darmstadt  {Zti^chr.  Anr/eir. 
Chmi.,  32  (1919),  Nos.  94,  Aufsotzt.,  pp.  367,  368;  96,  pp.  370,  37i).— This  is  a 
brief  survey  of  the  progress  made  in  Germany  during  the  recent  war  in  the 
diagnosis,  prophylaxis,  and  therapy  of  contagious  diseases  tlirough  the  applica- 
tion of  the  results  of  imnuinity  research. 

On  the  association  of  antitoxins  with  the  proteins  of  immunized  horse 
serum,  A.  Homee  (Biochem.  Jour.,  14  (1920),  No.  1,  pp.  42-45). — In  continua- 
tion of  the  studies  on  antitoxic  sera  (E.  S.  R.,  41,  p.  282),  data  are  presented 
on  the  percentage  precipitation  of  the  antitoxins  of  antitetanic  and  of  antidiph- 
theritic  horse  plasma  by  anliydrous  sodium  sulphate,  and  on  the  percentage  of 
the  total  antitoxins  precipitated  with  salt-soluble  globulins  of  antidysenteric  and 
antimeningitic  horse  .sera. 

Both  in  cresylised  and  in  noncresylised  plasma  the  precipitation  of  antitoxin 
with  the  proteins  of  the  euglobulin-pseudoglobulin  zone  was  greater  in  anti- 
tetanic  than  in  antidiphtheritic  plasma.  The  bulk  of  the  antitoxins  in  anti- 
dysenteric  and  antimeningitic  plasma  was  found  to  be  associated  with  the 
proteins  of  the  euglobidin  and  of  the  euglobulin-pseudoglobulin  zones. 

"  The  re.sults  of  the  present  investigation  are  of  interest,  as  they  show  that 
the  various  antitoxins  are  adsorbed  by  different  protein  fractions  of  horse 
serum,  a  phenomenon  which  can  be  regarded  as  an  indication  of  differences  in 
the  molecular  composition  of  the  respective  antitoxins." 

The  sterilization  of  lipovaccines,  P.  A.  Lewis  and  F.  W.  Dodge  (Jour.  Expt. 
Med.,  31  (1920),  No.  2,  pp.  169-175) .—The  authors  refer  to  the  methods  of 
Whitmore  and  Fennel  (E.  S.  R.,  38,  p.  782)  and  of  Rosenow  and  Osterberg 
(E.  S.  R.,  41,  p.  377)  for  sterilizing  lipovaccines,  and  suggest  another  method 
which  depends  upon  the  application  of  dry  heat  to  the  finished  product. 

The  lipovaccines  were  prepared  according  to  the  method  of  Whitmore  and 
Fennel,  and  the  finished  vaccines  were  heated  to  a  temperature  of  130°  C.  for 
3  hours  in  an  electric  oven  or  to  120°  for  12  hours.  Pneumococcus  and  typhoid 
vaccines  thus  prepared  were  tested  for  their  protective  value  for  mice.  The 
antigenic  qualities  of  the  pneumococcus  vaccine  were  apparently  not  destroyed 
by  this  treatment,  while  those  of  the  typhoid  vaccine  were  greatly  injured. 
Sufficient  data  have  not  been  obtained  to  indicate  the  general  value  of  this 
method. 
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The  isolation  of  and  search  for  anai)lasnia  by  the  inoculation  of  the 
sheep  or  goat  with  suspected  blood,  J.  Ligni£res  {Bui.  Soc.  Path.  Exot.,  12 
{1919),  No.  10,  pp.  774-779). — The  iuoculation  of  sheep  and  goats  with  Piro- 
plasma  Hgeminum  and  P.  argentmum  produces  no  effect  upon  them  and  these 
organisms  can  not  be  recovered  from  their  blood.  The  injection  of  the  slieep 
or  goat  with  blood  containing  both  piroplasma  and  anaplasma  is  only  positive 
for  anaplasma.  If  in  one  to  two  months  after  inoculation  5  to  10  cc.  of  blood 
from  sheep  or  goats  is  injected  into  a  susceptible  bovine  intravenously  or  sub- 
cutaneously  a  pure  anaplasmosis  is  produced.  Injection  of  the  sheep  or  goat 
with  blood  suspected  of  containing  anaplasma  and  then  injecting  their  blood 
into  bovines  is  a  simple  and  easy  means  of  isolating  the  anaplasma.  This 
method  will  greatly  facilitate  the  pre;)aration  of  an  epidemiological  chart  in 
any  region  where  anaplasmosis  may  exist. 

The  vaccination  of  bovines  against  anaplasmosis,  J.  LiGNiftRES  {Bui.  Soc. 
Path.  Exot,  12  {1919),  No.  10,  pp.  7C5-77// ) .— The  author  finds  that  Anaplasma 
argentinum  becomes  attenuated  if  inoculated  into  sheep  and  goats,  and  that  the 
blood  of  such  animals  provides  a  vaccine  for  bovines  against  the  more  serious 
forms  of  anaplasmosis  to  which  they  are  subject.  The  attenuation  of  A. 
argentimim  is  in  proportion  to  the  duration  of  its  presence  in  the  sheep  or  goat. 
It  was  found  that,  by  the  selection  of  those  strains  that  are  least  virulent  at 
first  and  passing  them  successively  and  at  long  intervals  through  the  sheep  or 
goat,  such  fixity  in  the  attenuation  of  the  virus  is  obtained  that  it  may  be 
employed  to  immunize  with  almost  no  danger.  Since  1916  several  hundred 
animals  intended  for  breeding  purposes  have  been  vaccinated  in  this  way  with 
excellent  results. 

Arrow  grass. — A  new  stock-poisoning  plant  (Triglochin  maritima)  ,  C.  E. 
Fleming,  jV.  F.  Peterson  et  al.  {Nevada  St  a.  Bui.  98  {1920),  pp.  21,  figs.  10).— 
Recent  experiments  conducted  by  the  station  show  that  xmder  certain  condi- 
tions the  grasslike  plant  commonly  known  as  arrow  grass  is  poisonous  to  both 
sheep  and  cattle.  This  plant  looks  like  the  common  grasses,  and  often  grows 
among  them  in  wet  soils,  especially  where  the  soil  contains  alkali.  It  contains 
an  luiknown  substance  which  is  sometimes  broken  up  in  the  stomach  of  the 
animal,  liberating  hydrocyanic  acid  gas. 

"Animals  fatally  poisoned  by  arrow  grass  breathe  very  rapidly  at  first; 
tliey  tremble,  breathe  through  the  mouth,  walk  around  stiffly,  have  spasms, 
and  go  down  in  convulsions.  Later  they  breathe  more  slowly  and  with  in- 
creasing difficulty,  spasms  continuing  at  intervals  until  death,  which  occurs  in 
from  half  an  hour  to  three  hours.  An  animal  must  eat  a  large  dose  at  one 
time  in  order  to  be  poisoned.  Small  doses  eaten  at  frequent  intervals  or 
moderate  quantities  eaten  daily  have  no  harmful  effects.  Arrow  grass  cut  and 
dried  in  hay  is  far  more  dangerous  and  deadly  than  the  green  plant.  When 
tlie  body  of  any  animal  dead  of  arrow  grass  poisoning  is  cut  up  there  is 
little  indication  of  the  cause  of  death.  There  is  usually  some  congestion  of 
llie  lungs  and  of  the  fourth  stomach,  but  neither  condition  is  characteristic  of 
this  plant  alone.  Because  of  the  nature  of  the  poison  and  because  death  fol- 
lows poisoning  so  promptly,  there  is  little  hope  of  finding  methods  of  treating 
and  curing  animals  seriously  poisoned  by  arrow  grass.  Places  where  arrow 
.crrass  grows  very  thickly  should  be  fenced  off.  Considerable  effort  should  be 
made  to  jirevent  arrow  grass  from  being  cut,  dried,  and  put  up  in  hay." 

Astragalus  tetrapterus,  a  new  poisonous  plant  of  Utah  and  Nevada,  C.  D. 
Marsh  and  A.  B.  Clawson  {U.  S.  Dept.  Agr.,  Dept.  Circ.  81  {1920),  pp.  6,  figs. 
2). — Requests  received  in  the  late  sunnner  of  1916  for  the  investigation  of 
losses  of  cattle  on  a  range  near  Newcastle,  Utah,  led  to  the  preliminary  investi- 
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gations  here  reported.  In  a  somewhat  limited  region,  6  or  8  cattle  had  died 
in  1915  and  a  number  were  sick  in  1916.  In  a  careful  examination  made  of  the 
range,  a  sick  steer  observed,  said  to  be  a  typical  case,  was  very  weak,  with  a 
rough  coat,  staggered  as  it  walked,  and  exhibited  peculiar  weaving  movements 
of  the  hind  legs. 

A.  tetrapterus  plants  were  received  in  1918  and  1919,  and  feeding  experi- 
ments showed  conclusively  that  it  is  poisonous  to  both  cattle  and  sheep.  It 
is  a  perennial  leguminous  plant  which  grows  in  the  foothills  and  so  far  as 
known  now  is  confined  to  southern  Utah  and  western  Nevada,  although  it  is 
possible  that  further  observation  will  show  a  wider  range.  It  grows  in  scatter- 
ing patclies  reacliing  a  height  of  from  1  to  2  ft.,  but  never  in  such  large 
quantities  as  is  the  case  with  some  of  the  recognized  loco  plants.  It  blooms 
early  in  June  and  generally  dries  up  later  in  the  summer. 

The  symptoms  cau.sed  by  this  plant  do  not  appear  to  oe  especially  cliaractei- 
istic.  There  is  staggering,  the  weakness  being  more  pronounced  in  the  hind 
legs,  and  in  the  case  of  a  steer  there  were  mild  spasms  with  violent  expirations. 
In  a  sheep  which  was  killed  by  the  plant,  in  addition  to  depression  and  weak- 
ness, there  were  salivation  and  nausea.  It  is  thought  that  the  range  cases 
are  due  to  the  continued  eating  of  rather  small  quantities,  which  would  lead 
to  the  chronic  condition. 

No  advice  can  be  given  as  to  treatment  of  poisoned  animals  until  further 
investigations  have  been  made.  If  animals  become  affected  they  should  be 
removed  to  a  location  where  they  can  get  an  abundance  of  feed. 

Castor  bean  poisoning,  T.  Moreschi  (Clin.  Vet.  [Milan],  Rass.  Polizia 
Sanit.  G  Ig.,  42  {1919),  No.  21-22,  pp.  621-628;  abs.  in  Vet.  Rev.,  If  {1920),  No.  1, 
pp.  62,  63). — The  author's  experiments  show  castor  beans  to  be  poisonous  for 
carnivores  as  well  as  herbivores.  The  lesions  induced  by  feeding  the  seeds 
are  mainly  intense  hemorrhagic  inflaramation  and  local  necroses  of  the  mucous 
membrane  of  the  stomach  and  intestines,  marked  renal  congestion,  and 
hyperemia  of  the  spinal  medulla  and  brain.  Feeding  experiments  led  to  the 
conclusion  that  the  poisonous  principle  is  located  in  the  kernel  of  the  seeds  and 
not  in  the  coverings.  Since  the  toxic  principle  of  the  seeds  could  not  be 
extracted  with  ether,  it  is  concluded  that  it  can  not  be  due  to  the  oleoricin 
contained  in  the  oil. 

Absolute  and  relative  disinfecting  power  of  elements  and  chemical  com- 
pounds, H.  Friedenthal  {Biochcm.  Ztschr.,  94  {1919),  No.  1-2,  pp.  47-68:  abs. 
in  Cliem.  Abs.,  13  {1919),  No.  23,  p.  3210).— In  determining  the  disinfecting 
power  of  various  chemicals  the  author  takes  as  a  measurement  of  the  absolute 
disinfecting  power  tlie  volume  of  a  given  culture  medium  which  can  be  kept 
sterile  by  1  gm.  of  the  disinfectant;  of  the  relative  disinfecting  power,  the 
volume  of  the  same  medium  wliich  can  be  kept  sterile  at  room  temperature  by 
the  amount  of  the  disinfectant  which  represents  a  lethal  dose  within  24  hours 
for  1  kg.  weight  of  frog ;  and  of  the  relative  cost  of  the  different  disinfectants, 
the  volume  of  culture  medium  which  can  be  kept  sterile  by  the  amount  of  the 
disinfectant  that  can  be  purchased  for  a  given  price  (1  mark). 

Experimental  data  obtained  with  a  large  number  of  inorganic  and  organic 
chemicals  are  reported  and  discussed,  the  results  as  to  the  absolute  power  being 
so  grouped  as  to  emphasize  the  part  played  by  each  ion  and  the  influence  of 
the  position  of  the  metals  in  the  periodic  scale.  The  H-ion  was  found  to  have 
the  most  powerful  antiseptic  value.  The  salts  of  the  heavy  metals  had  a 
much  higher  value  than  corresponding  salts  of  light  metals.  Borax  and  boric 
acid  had  approximately  the  same  value,  which  was  about  0.01  that  of  silver 
salts.  Colloidal  silver  had  a  higher  value  than  silver  salts,  and  hydrogen 
peroxid  and  formaldehyde  about  the  same  value  as  the  silver  salts.     Arsenious 
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acid  had  about  the  same  strength  as  boric  acid,  and  salvarsan  about  six  times 
its  strength. 

Hydrogen  peroxid  headed  the  list  of  disinfectants  arranged  according  to  their 
relative  disinfecting  power,  while  salvarsan,  phenol,  sodium  salicylate,  and 
Kodium  perchlorate  came  at  the  end  of  the  list. 

Arranged  according  to  the  relative  cost,  formalin,  naphthol,  and  lysoform  were 
among  the  most  inexpensive,  and  lysol  and  phenol  the  most  expensive. 

Flavin  and  its  uses  in  veterinary  practice,  C.  A.  Zell  {Amer.  Jour.  Vet. 
McfL,  15  (1920) :Xo.  4,  pp.  144-147). — The  author  reviews  briefly  the  studies  of 
Browning,  Gulbransen,  et  al.  (E.  S.  R.,  41,  p.  188)  on  the  value  of  acriflavin 
and  proflavin  as  antiseptics,  and  reports  the  general  results  obtained  in  labo- 
ratory and  field  experiments  in  the  application  of  these  antiseptics  to  veterinary 
practice. 

As  proflavin  in  the  laboratory  tests  proved  to  have  stronger  bactericidal 
powers  for  some  of  the  common  pathogenic  organisms  and  acriflavin  for 
others,  a  preparation  containing  both  dyes  was  used  in  the  field  tests.  Ex- 
cellent results  are  reported  with  flavin  treatment  in  a  number  of  cases  of  sup- 
purating wounds  fistulse,  hemorrhagic  septicemia,  purpura  hemorragica  and 
pleural  pneumonia.  In  the  case  of  wounds  abscesses  etc.,  the  affected  places 
are  packed  with  gauze  saturated  with  the  flavin  solution.  In  cases  of  septi- 
cemia and  other  diseases  of  infectious  origin,  the  antiseptic  is  injected  intra- 
venously in  1 : 1,000  dilution  in  normal  salt  solution. 

,  The  action  of  gum  acacia  on  the  circulation,  W.  M.  Bayliss  (Jour. 
Pluirmucol.  and  Expt.  Ther.,  15  {1920),  No.  1,  pp.  29-74,  fm.  6).— This  is  a  dis- 
cussion of  various  probleius  concerned  with  the  action  of  gum  acacia  on  the 
circulation  for  the  purpose  of  raising  a  low  arterial  pressure,  as  previously 
noted  (E.  S.  R.,  .36,  p.  677). 

It  has  been  found  that  a  6  or  7  per  cent  solution  of  gum  acacia  in  0.9  per 
cent  sodium  chlorid  can  replace  the  blood  lost  through  hemorrhage  from  various 
causes,  unless  the  loss  amounts  to  more  than  75  per  cent  of  the  blood  volume. 
Its  effect  is  considered  to  be  due  to  the  impermeability  of  the  blood  vessels  to 
colloids,  resulting  in  the  retention  of  the  solution  which  has  been  injected. 
Since  it  has  no  chemical  or  drug-like  action  it  can  be  used  in  large  quantities. 
Other  conditions  in  which  it  can  be  used  with  benefit  are  ca.ses  of  wound  shock, 
traumatic  toxemia,  loss  of  fluid  from  the  blood  in  certain  morbid  conditions, 
cases  in  which  intravenous  injections  are  ineffective,  in  acidosis,  and  for  per- 
fusion of  organs. 

Experiments  are  cited  which  indicate  that  gum  acacia  does  not  produce 
anapliylaxis  or  liemolysis  and  does  not  agglutinate  the  blood  corpuscles. 

[Work  with  animal  parasites],  L.  L.  Lewis  {Oklahoma  Sta.  Rpt.  1919.  pp. 
53,  54). — In  the  treatment  of  stomach  worms  in  sheep  a  1  per  cent  solution  of 
copper  sulphate  at  the  rate  of  50  cc.  for  lambs  under  1  year  of  age  and  100  cc. 
for  adults  was  used  and  repeated  after  3  or  4  days  with  fairly  good  results. 
Treatment  with  copper  sulphate  and  tobacco  resulted  in  95  to  99  per  cent 
efficiency  in  removing  stomach  worms,  75  to  100  per  cent  for  tapeworms,  and 
100  per  cent  for  hookworms  in  experimental  lambs. 

In  investigations  of  lungworms  in  sheep,  experimental  infestations  were 
brought  about  by  the  oral  administration  of  the  ensheathed  larval  worms.  Data 
on  the  life  history  of  the  sheep  lungworm  by  Guberlet  have  been  previously 
noted  (E.  S.  R.,  41,  p.  878). 

In  the  course  of  studies  of  the  roundworms  and  tapeworms  of  poultry,  it 
R'as  demonstrated  that  Hymenolepis  carioca  may  be  transmitted  to  chickens 
by  the  stable  flv,  an  account  of  which  by  Guberlet  has  been  previously  noted 


80  EXPERIMENT  STATION  RECORD.  [Vol.43 

chickens  both  tobacco  and  lye  proved  fairly  satisfactory.  Tobacco  is  used  at 
the  rate  of  0.5  teaspoonful  to  each  bird.  The  tobacco  is  finely  chopped  and 
mixed  with  feed  and  cooked  for  1  hour,  the  birds  having  previously  fasted  for 
15  to  20  hours.  The  lye  is  used  at  the  rate  of  1  teaspoonful  to  25  birds.  It 
is  mixed  with  the  feetl  and  cooked  for  1.5  hours,  the  chickens  having  fasted 
for  15  hours  before  being  fed  the  mixture.  Both  the  lye  and  the  tobacco  re- 
moved from  50  to  75  per  cent  of  the  worms  with  a  single  treatment.  A  second 
treatment  should  be  administered  after  4  or  5  days. 

The  adult  taenioid  cestodes  of  dogs  and  cats,  and  of  related  carnivores 
in  North  America,  M.  C.  Hall  {Proc.  U.  S.  Natl.  Mus.,  55  (1920),  pp.  l-9Jt, 
figs.  80). — This  paper  includes  keys  dealing  with  each  taxonomic  group,  from 
families  to  species  of  a  given  genus,  a  host  list,  and  an  11-page  bibliograpiiy. 

Studie-s  on  Acari. — I.  The  genus  Demode.\,  S.  Hirst  {London:  Brit.  Mua. 
{Nat.  Hist.),  1919,  pp.  JfJf,  pis.  13,  fi(/s.  Jf,'  rev.  in  Jour.  Amer.  Vet.  Med.  Assoc, 
56  {1920),  No.  5,  pp.  512,  513). — This  is  a  systematic  account  of  acarids  of  the 
genus  Demodex,  all  of  which  are  skin  parasites  of  microscopic  size. 

Sixteen  species  are  recognized,  of  which  13  have  been  studied  by  the  author. 
These  are  D.  follicuI07-um  from  man ;  D.  canis  fi'om  dog,  and  the  varieties,  D. 
canis  ovis  from  sheep  and  D.  canis  erinacei  from  hedgehog  {Erinacevs 
europceus)  ;  D.  longior  from  field  mouse  {Apodernus  sijlvaticus)  ;  D.  cati  from 
cat ;  D.  pJiylltoides  from  pig ;  D.  boris  from  cattle ;  D.  equi  from  horse ;  /). 
muscardini  from  dormouse  {Muscardinns  aveUanarius)  ;  D.  erminece  n.  sii.,  from 
stoat  {Mustela  erminea)  ;  D.  arvicolce  from  field  vole  {Microfiis  [A^-vicola]- 
agrestis)  and  the  varieties  D.  arvifolw  musculi  from  house  mouse  {Mus  mvscu- 
lus)  ;  D.  arvicolce  apodemi  from  field  mouse  (A.  syh-aticvs)  in  England,  and 
D.  arvicolce  glareoli  from  bank  vole  {Evotomys  ghtreolus  britannicus)  ;  D. 
cuniculi  from  rabbit  {Oryctolagus  cuniculus)  ;  D.  ratti  from  brown  rat  {Rattus 
norvegicus)  ;  and  D.  soricinus  from  black  rat  {R.  rattus)  in  England,  brown 
rat  {R.  norvegicus),  and  shrew  {Sorex  araneus  castaneus) .  The  three  species 
not  seen  by  the  author  are  D.  caprce  from  goat,  D.  cervi  from  Sambar  deer 
{Cervus  sp.),  and  D.  phyllostomatis  from  bat   {PhylJostoma  hastatum). 

Resistance  of  Ascaris  eggs,  Yoshida  and  Hotta  {Abs.  in  Jour.  Aiuer.  Med. 
Assoc,  73  {1919),  No.  16,  p.  1246). — The  authors  find  that  the  eggs  of  Ascaris  do 
not  develop  in  urine,  and  that  if  left  standing  in  it  for  a  considerable  time  they 
all  die.  The  experiments  show  that  formalin  and  sulphuric  acid  do  not  affect 
the  exterior  coating  of  albumin,  but  they  coagulate  the  albumin  that  surrrounds 
the  embryo  and  thus  do  not  penetrate  deep  enough  to  reach  the  embryo.  When 
the  eggs  are  kept  in  a  solution  of  glacial  acetic  acid  and  nitric  acid  for  a 
long  time,  the  albuminous  membrane  decays  and  the  chitinous  wall  is  exposed, 
but  the  embryos  within  the  eggs  develop  as  these  drugs  do  not  penetrate  tlie 
chitinous  membrane.  Hydrochloric  acid  brings  about  a  similar  result,  but 
phenol  seems  to  kill  the  eggs  in  a  shorter  time. 

A  newly-recognized  cause  of  pulmonary  disease,  Ascaris  lumbricoides, 
B.  H.  Ransom  {Jour.  Amer.  Med.  Assoc,  13  {1919),  No.  16,  pp.  1210-1212).— 
The  author  here  reviews  the  pre.sent  status  of  knowledge  of  the  biology  of 
A.  lumhricoides  and  the  pathological  condition  caused  by  it.  He  emphasizes 
the  importance  of  investigations  of  its  relation  to  pulmonaiy  troubles  in  human 
beings,  particularly  in  young  children.  Referring  to  the  records  of  Mosler  in 
1867  and  of  Lutz  in  1888  of  the  occurrence  of  pulmonary  symptoms  in  human 
beings  following  the  experimental  administration  of  Ascaris  eggs,  he  concludes 
that  in  the  light  of  our  present  knf)wledge  these  symptoms  were  probal)ly  due  to 
the  invasion  of  the  lungs  by  migrating  Ascaris  larvse. 

Accounts  of  this  pest  by  the  author  and  Foster  have  been  previously  noted 
(E.  S.  R.,  41,  p.  285). 
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Parasitic  mange  (Vet.  Rev..  4  (1920),  No.  1,  pp.  36-40). — Abstracts  are  given 
of  seven  papers  on  the  subject  published  during  1919. 

The  action  of  etlier  on  rabic  virus,  P.  Remlinger  (Ann.  Inst.  Pasteur,  33 
(1919),  No.  9,  pp.  616-633;  ahs.  in  Vet.  Rev.,  4  (1920),  No.  1,  pp.  30,  Si).— This 
is  a  more  detailed  report,  with  additional  evidence,  of  the  immunizing  proper- 
ties of  rabic  virus  attenuated  by  ether,  previously  noted  from  another  source 
(E.  S.  R.,  39,  p.  588). 

Can  the  tuberculosis  transmission  rate  be  reduced?  J.  G.  Gumming  (Jour. 
Amer.  Med.  Assoc,  74  (1920),  No.  16,  pp.  1072-1074). ^he  possibility  of  trans- 
mitting tuberculosis  by  hand-to-mouth,  object-to-mouth,  and  air-borne  infection 
was  studied  by  determining  the  presence  of  tubercle  bacilli  on  eating  utensils 
after  being  used  by  tuberculosis  patients,  on  the  same  utensils  after  being 
washed  with  liot  water,  on  the  hands  of  patients,  and  in  the  air  of  tuberculosis 
wards.  The  procedure  employed  was  in  general  to  centrifuge  washings  from 
the  respective  sources  and  inject  the  sediment  into  guinea  pigs. 

Of  the  31  guinea  pigs  injected  witli  the  wash  water  from  spoons  used  by 
tuberculosis  patients  11,  or  3.5  per  cent,  died  from  tuberculosis.  Of  36  animals 
injected  with  the  rinse  water  from  tlie  same  spoons  22,  or  25  per  cent,  died  from 
tuberculosis.  Injections  of  hand-scrapings  caused  4  deaths  out  of  7  animals, 
while  none  of  the  11  animals  injected  with  air  washings  died  from  tuberculosis. 

These  results  are  considered  by  the  author  to  afford  conclusive  evidence  that 
the  eating  utensil  is  the  major  avenue  of  tuberculosis  transmission,  and  that 
in  the  control  of  the  disease  the  universal  application  of  the  principle  of 
thorough  sterilization  of  eating  utensils  will  accomplish  more  than  any  other 
single  measure  of  practical  application. 

Further  observations  of  tuberculin  testing  and  retesting,  H.  W.  Turner 
(Jour.  Amer.  Vet.  Med.  Assoc.,  57  (1920),  No.  1,  pp.  28-32). — This  paper,  pre- 
sented at  the  annual  meeting  of  the  American  Veterinary  Medical  Association 
at  New  Orleans  in  November,  1919,  gives  fiither  data  regarding  the  value  of 
tuberculin  tests  and  retests  as  described  by  Marshall  and  Turner  (E.  S.  R.,  38, 
p.  380). 

Data  obtained  in  testing  animals  from  four  different  herds  are  reported.  Of 
222  animals  tested  subcutaneously  40  per  cent  reacted  to  the  original  test.  In 
the  7-day  retest  conducted  on  128  negative  and  3  suspicious  animals  20  per 
cent  reacted.  All  of  the  generalized  cases  of  tuberculosis  reacted  to  the  original 
as  well  as  to  tlie  7-day  retest,  a  fact  which  appears  to  refute  the  accepted 
theory  that  advanced  cases  of  tuberculosis  do  not  always  react  to  the  tuber- 
culin test.  Many  of  tlie  animals  which  were  negative  to  the  original  test  and 
positive  to  the  retest  showed  sliglit  but  definite  lesions  on  autopsy. 

A  60-day  i-etest  on  two  herds  composed  of  214  animals  is  also  reported.  Of 
the  124  negative  or  suspicious  cases  in  the  original  test,  46  reacted  to  the 
retest  and  showed  lesions  on  autopsy.  These  results  are  thought  to  favor 
the  early  retest  as  shortening  the  time  of  exposure  to  infection. 

The  7-day  test  is  indicated  "  when  animals  have  given  unsatisfactory  tem- 
perature measurements  to  the  subcutaneous  test,  in  herds  where  a  large  per- 
centage of  reactors  to  the  subcutaneous  test  have  been  found,  and  in  herds 
where,  on  postmortem  examination,  the  reactors  to  the  Initial  test  show  only 
slight  lesions,  indicating  that  the  spreader  has  not  been  detected." 

The  problem  of  tuberculosis  in  cattle,  V.  A.  Moore  (Cornell  Reading  Course 
for  the  Farm,  No.  146  (1919),  pp.  311-330). — "The  purpose  of  this  publication 
is  to  present  anew  certain  essential  facts  regarding  the  nature  of  bovine  tuber- 
culosis, its  economic  and  sanitary  significance,  the  means  by  which  it  is  dis- 
seminated, and  the  factors  that  must  be  considered  if  it  is  to  be  minimized 
and  eventually  eradicated." 
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Report  of  committee  on  infectious  abortion,  W.  Giltner,  E.  S.  Bayard, 
G.  M.  Potter,  E.  C.  Schroeder,  and  T.  H.  Ferguson  (Ai)ter.  Jour.  Vet.  Med.,  15 
(1920),  No.  4-  PP-  154-156). — The  report  summarizes  briefly  the  present  knowl- 
edge of  infectious  abortion,  and  outlines  the  course  of  action  which  it  is  thought 
should  be  taken  against  the  disease. 

It  is  suggested  that  it  may  be  necessary  to  enact  and  enforce  laws  against 
the  misrepresentation  of  abortion-infected  cattle  that  are  sold  for  other  pur- 
poses than  immediate  slaughter.  The  complement  fixation  and  agglutination 
tests  if  properly  ai^plied,  are  endorsed  as  reliable  means  of  detecting  infec- 
tion in  a  herd.  It  is  recommended  that  these  tests,  particularly  the  agglutina- 
tion test,  be  used  more  widely  to  protect  abortion-free  herds  against  abortion- 
infected  cattle.  As  special  precautionary  methods  the  committee  recommends 
the  use,  where  possible,  of  special  maternity  stables  for  cows,  and  the  universal 
pasteurization  of  dairy  by-products  distributed  from  the  factory  to  the  farm. 

The  education  of  the  owners  of  live  stock  in  facts  concerning  abortion  disease 
is  considered  of  the  greatest  importance  in  combating  the  disease. 

Recent  observations  on  contagious  abortion  of  cattle,  H.  A.  Reid  (New 
Zeal.  Jour.  Ayr.,  19  (1919),  No.  6,  pp.  SSl-SJfS). — Tliis  is  a  concise  summary  of 
the  present  status  of  the  problem  of  contagious  abortion  in  cattle  from  the 
standpoint  of  mode  of  infection,  immunity,  diagnosis,  and  preventive  measures. 

A  new  vaccine  against  contagious  abortion,  F.  B.  Hadley  (Proc.  Wis.  Vet. 
Med.  Assoc,  Jf  (1919),  pp.  57-61,  figs.  2). — The  author  recommends  the  use  of 
live  abortion  bacilli  as  a  protection  vaccine  -against  abortion  in  cattle,  and 
describes  the  preparation  of  such  a  vaccine  at  the  Wisconsin  Exjieriment  Station. 

Existence  of  bovine  spirochetosis  in  Brazil. — Transmission  of  the  disease 
by  Margaropus  australis,  E.  Brumpt  (Bui.  Soc.  Path.  Eiot.,  12  (1919),  No.  10, 
pp.  748-757,  fig.  1). — The  author  records  the  spirochete  infection  of  a  cow  by 
the  eighth  generation  of  ticks  received  from  Brazil  in  1915.  These  had  lost 
their  power  to  infect  with  Piroplasma  bigeminum  in  the  tliird  generation  and 
P.  argcntinum  in  the  sixth  generation,  and  had  given  no  spirochetosis  that 
could  be  detected  in  the  blood  in  earlier  generations.  The  affection  induced 
was  so  mild,  however,  that  without  the  aid  of  a  microscope  and  thermometer 
the  .symptoms  would  have  passed  unnoticed.  Immunity,  or  more  correctly 
tolerance,  is  soon  acquired,  since  greater  numbers  of  infectious  embryos  pro- 
duced no  effect  on  the  same  cow  75  days  after  the  lirst  infection.  The  author 
holds  that  the  name  ^pirocha'ta  thcileri  should  apply  in  every  case  irrespective 
of  the  species  to  which  the  animal  host  belongs,  and  that  S.  equi  and  S.  ouina 
are  synonyms. 

The  action  of  asphyxiating  gas  on  equines  (Vet.  Rev.,  4  (1920),  No.  1,  pp. 
33-35). — Abstracts  are  here  given  of  two  papers,  one  by  Plantureux  on 
asphyxiating  gas  and  the  other  by  Quentin  on  the  action  of  lachrymatory  and 
"  nmstard  "  gas  as  well. 

The  microorganism  causing  infectious  anemia  of  tlie  liorse  and  its  pure 
cultivation,  Y.  Miyagawa,  T.  Taniguchi,  M.  Nagao,  and  S.  Takemoto  (Abs. 
in  Jour.  Amer.  Vet.  Med.  Assoc.,  56  (1920),  No.  6,  pp.  5^2-647).— This  is  an  ab- 
stract by  C.  P.  Fitch  of  an  article  translated  from  the  Japanese  by  Noguchi. 
The  authors'  conclusions  are  as  follows : 

"  We  have  obtained  pure  cultures  of  a  spirochete  from  five  out  of  six  horses 
suffering  from  infectious  anemia  by  the  use  of  Noguchi's  culture  media.  Some 
of  the  horses  gave  repeated  positive  cultures.  By  inoculation  of  the  pure 
culture  into  normal  horses  we  reproduced  infectious  anemia  in  five  horses,  and 
recovered  from  the  five  horses  spirochetes  which  we  cultivated  to  the  fifth 
generation  in  some  cases.  The  disease  was  reproduced  in  normal  animals  by 
the  use  of  the  second  generation  of  a  pure  culture,  and  transmissions  were 
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made  to  normal  horses.     The  same  was  true  of  a  third  generation   culture. 
We  believe,  therefore,  that  we  have  cultivated  the  virus  of  infectious  anemia. 

"The  pathological  findings  and  the  anatomical  findings  in  the  hor.ses  in- 
oculated with  pure  cultures  or  the  organism  correspond  with  those  occurring 
in  spontaneously  infected  horses.  The  infectivity  of  the  blood  from  horses 
with  infectious  anemia  disappears  in  120  days  when  kept  in  the  incubator  at 
37°  C,  but  when  transferred  to  the  third  generation  during  130  days  it  con- 
tinued viable.  Cross  immunity  tests  showed  that  the  virus  obtained  in  culture 
is  identical  with  that  found  in  the  blood  of  infected  horses.  Neither  the  virus 
nor  cultures  confers  complete  immunity. 

"  The  spirochetes  were  detected  in  the  post-mortem  material  and  in  the 
peripheral  blood  of  horses  infected  with  the  organism.  Pfeiffer's  reaction  was 
positive.  The  organisms  cultivated  have  the  features  characteristic  of  spi- 
rochetes. Colonies  of  peculiar  characteristics  formed  on  Noguchi's  media. 
The  organism  belongs  to  the  group  of  spirochetes.  The  spirochete  is  filterable. 
The  organism  is  difficult  to  differentiate  from  SpiroclHVta  equi.''' 

A  comparative  study  of  the  long  bones  in  infectious  equine  anemia  and 
other  conditions,  L.  H.  Weight  {Jour.  Amer.  Vet.  Med.  Assoc,  56  {1920),  No. 
5,  pp.  444-447). — A  paper  presented  at  the  fifty-sixth  annual  meeting  of  the 
American  Veterinary  Medical  Association,  held  at  New  Orleans  in  November, 
1919. 

Investigations  on  piroplasmosis  of  the  horse  in  1917,  P.  Knuth,  P. 
Behn,  and  P.  Schulze  {Ztschr.  Veterinark..  30  {WIS),  No.  6,  pp.  241-264.  pls. 
3,  figs.  9). — This  is  a  report  of  investigations  conducted  at  a  special  laboratory 
erected  in  Macedonia  in  1917  with  a  view  to  determining  whether  army  horses 
affected  with  piroplasmosis  might  not  introduce  ticks  and  piroplasma  on  their 
return  to  Germany. 

Two  forms  of  piroplasms  in  horses  were  distinguished,  NuttalUa  equi  and 
{Piroplasma)  Babesia  caballi.  Fifteen  forms  of  ticks  were  found  in  Mace- 
donia, of  which  12  were  taken  from  the  horse.  Dermacentor  reticiiiatus  was 
found  in  the  spring  on  horses  suffering  from  piroplasmosis  and  is  thought  to  be 
the  transmitter  of  piroplasmosis.  Rhipicephalus  bursa  and  R.  sanguineus, 
particularly  the  former,  are  suspected  of  transmitting  nuttalliosis.  Hyalomma 
(vgyptium  was  the  only  other  form  found  on  affected  animals. 

Borna  disease  in  mules. — A  contribution  to  the  knowledge  of  Borna  dis- 
ease, G.  Di  DoMizio  {Ciin.  Vet.  [Milan],  Rass.  Polizia  Sanit.  e  Ig.,  42  {1919), 
No.  15-16,  pp.  445-480,  figs.  4;  abs.  in  Vet.  Rev.,  4  {1920),  No.  1,  pp.  29,  30).— 
This  is  an  account  of  the  occurrence  of  Borna  disease  among  mules  in  the 
Dolomites,  where  it  also  attacks  horses  and  asses.  In  addition  to  the  acute 
form  there  is  a  subacute  type  in  the  mule  that  lasts  for  20  to  40  days,  with 
spinal  symptoms  more  marked  than  in  the  same  disease  of  the  horse.  The 
author  opposes  the  view  that  this  disease  in  the  mule  is  a  forage  poisoning, 
and  holds  that  it  is  an  infectious  disease  due  probably  to  a  filterable  virus. 
Further,  it  is  not  a  meningitis,  but  essentially  an  encephalitis  and  myelitis, 
with  disseminated  lymphocytosis. 

Transmission  of  canine  piroplasmosis  in  France  by  Dermacentor  retic- 
ulatus. — Parasitic  emboli  in  the  capillaries  of  the  encephalon,  E.  Brumpt 
{Bui.  Soc.  Path.  Exot.,  12  {1919),  No.  9,  pp.  651-664,  figs.  4).— French  canine 
piroplasmosis  is  transmitted  by  the  adult  offspring  of  D.  reticulatus  females 
which  have  ingested  virulent  blood.  Adult  offspring  of  infected  females  which 
have  developed  as  larvae  and  nymphs  on  refractory  animals,  such  as  the  hedge- 
hog and  the  guinea  pig,  can  transmit  the  infection.  The  larvje  and  nymphs 
do  not  appear  to  transmit  the  disease  even  when  they  are  the  offspring  of 
infected  females;  and,  when  they  have  ingested  virulent  blood,  do  not  appear 
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to  transmil  the  disease  in  the  followiiifi  stajies.  The  multiiilicatiou  of  the 
parasite  tal<es  phice  more  particularly  in  the  capillaries  of  the  brain  and  to  a 
less  extent  in  the  kidneys  and  l)ont^  marrow. 

Transmission  of  canine  piroplasmosis  in  Tunis  by  Rbipicephalus  san- 
Suineus,  E.  r.i{TMi'T  (Bui.  Sov.  I'ath.  JJxot..  12  il'JJ'J),  Xo.  10.  pp.  757-764,  fig. 
1). — Canine  piroplasmosis  in  Tunis  is  transmitted  by  R.  satiguineiis  adults 
which  are  the  otTspring  of  females  that  enjiorjied  on  affected  animals.  The 
larvjB  and  nymphs  from  such  infecttni  females  do  not  transmit  the  infection, 
but  become  pathogenic  as  soon  as  they  become  adults.  Nymphs  which  have 
fed  upon  virulent  blood  do  not  transmit  the  disease  when  they  become  adults. 
It  is  pointed  out  that  the  affection  Is  transmitted  by  three  species,  namely. 
Haunt phjisoUs  leochi,  R.  sanguineus,  and  Dermacentor  reticulatus.  A  number 
of  nymphs  of  l.vodcs  ricinus  and  H.  concinna  obtained  from  females  which  had 
fed  upon  a  sick  dog  did  not  transmit  the  disease. 

[Fowl  typhoid  in  France],  F.  D'Hekelle  {('omitt.  Rend.  Acad.  Svi.  [Paris], 
169  (1919),  Nos.  IS,  pp.  817-819;  20.  pp.  932-934;  abs.  in  Vet.  Rev.,  4  {1920), 
A'o.  1,  pp.  56,  57). — Two  papers  are  presented. 

I.  An  epidemic  of  fov^l  typhoid  (pp.  817-819).— This  paper  describes  a 
serious  and  extensive  outbreak  of  fowl  typhoid.  In  France  originating  In  the 
spring  of  1916.  From  samples  of  the  blood  of  67  fowls  which  had  succumbed 
to  the  disease  Bacterium  sanguinariUm  was  isolated  in  56  cases.  In  the  re- 
maining cases  the  blood  was  aseptic. 

II.  The  r6le  of  the  hacterioptiagoui^  mierohe  in  fowl  typhoid  (pp.  932-934). — 
In  connection  with  the  outbreak  of  fowl  typhoid  noted  above,  the  author  has 
made  observations  which  confirm  his  theory  concerning  the  role  of  bacterlo- 
phagous  microorganisms  In  the  control  of  infectious  diseases.  He  states  that 
in  the  feces  of  fowls,  as  of  all  vertebrates,  it  Is  possible  to  demonstrate  the 
presence  of  a  filterable  bacteriophagous  organism  which  is  the  normal  inhabi- 
tant of  the  Intestine,  and  which  is  thought  to  bear  the  same  relation  to  the 
pathogenic  organism  that  the  latter  bears  to  the  body  of  the  vertebrate. 
Against  a  particular  microorganism,  as  for  example  B.  sanguinarium,  the 
bacteriophage,  which  is  first  avirulent,  becomes  Increasingly  virulent  with 
the  ingestion  of  the  pathogen  by  the  host  until  a  point  may  be  reached  at 
which  the  pathogen  is  destroyed.  The  transmission  of  bacteriophages  with 
heightened  virulence  results  in  the  sudden  arrest  of  an  outbreak  of  the  dis- 
ease. In  other  words,  Immunity  to  the  disease  is  contagious  as  well  as  the 
disease  itself. 

The  author  states  that  immunization  experiments  based  upon  this  principle 
are  in  progress  in  connection  with  the  fowl  typhod  epidemic,  and  are  meeting 
with  success. 

The  bacteriophagous  microorganism,  F.  D'Herelle  '(Compt.  Rend.  Soc. 
Biol.  [Paris].  82  (1919),  No.  30.  pp.  1237-12.39).— A  further  discussion  of  the 
author's  theory  notiMl  above. 

Botulism  in  chickens,  G.  H.  Hart  (Jour.  Amcr.  Vet.  Med.  /Is.soc,  57  (1920), 
No.  1,  pp.  75-77,  figs.  2). — An  outbreak  of  botulism  or  limberneck  in  a  flock  of 
800  fowls  In  Santa  Clara  County,  Cal.,  resulting  In  the  death  of  643  of  the 
fowls,  Is  reported.  The  Infection  was  traced  to  home-canned  string  beans 
which  on  account  of  a  bad  odor  had  been  consigned  to  the  garbage  and  later 
fed  the  hens. 

This  outbreak  emphasizes  the  necessity  of  destroying  all  spoiled  canned 
goods,  or  of  thoroughly  boiling  them  to  destroy  the  toxin  of  Bacillus  botulinus 
before  feeding  to  poultry  or  other  animals. 
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Eighteenth  annual  report  of  the  Reclamation  Service,   1918-19,  A.  P. 

Davis  (Ann.  /?/#.  Reclamation  Serv,  [U.  S.],  18  (1919),  pp.  559,  figs.  2).— This 
repoi't  covers  the  work  of  the  U.  S.  Reclamation  Service  completed  and  in 
progress  during  the  fiscal  year  ended  June  30,  1919. 

It  is  stated  that  during  the  present  year  the  service  is  in  a  position  to  de- 
liver water  to  about  1.600,000  acres  of  irrigable  land  covered  by  the  crop 
census,  of  which  about  1,120,000  are  now  being  irrigated.  Besides  this,  storage 
water  is  delivered  from  permanent  reservoirs  under  special  contracts  to  about 
950,000  acres  more.  The  projects  that  have  been  undertaken  have  been 
planned  to  provide  for  an  area  of  about  3,200,000  acres. 

Use  of  water  on  Reclamation  Service  projects,  E.  A.  Mokitz  (Reclam.  Rec. 
[U.  /S.],  11  {1920),  No.  3,  pp.  128-lSO).— Tables  of  data  showing  quantities  of 
water  used  on  projects  of  the  U.  S.  Reclamation  Service  by  months  during  1918 
are  given. 

Drainage  as  an  anti-malaria  measure,  J.  A.  Leprince  (Amer.  Jour.  Pub. 
Health,  10  {1920),  No.  2,  pp.  120-123) .—The  author  argues  the  necessity  of  lib- 
eral interpretation  of  laws,  urges  the  cooperation  of  the  liealth  officer  in  drain- 
age planning,  and  suggests  the  value  of  permanent  improvements  following  a 
study  of  local  conditions. 

Louisiana  State  highways,  C.  M.  Kerr  {Proc.  La.  Engin.  Soc,  1  {1915),  No. 
4.  pp.  178-196,  pis.  5). — The  author  briefly  discusses  the  Louisiana  State  High- 
way Act  and  reviews  expenditures  and  activities  of  the  Highway  Department. 

The  evolution  of  the  public  roads  problem  in  the  Province  of  Quebec, 
A.  Fkasek  {Jour.  Engin.  Inst.  Canada,  3  {1920),  No.  3,  pp.  135-141.  fig.  i).— This 
article  deals  with  the  historical  development  of  the  roads  administration  in 
Quebec,  Government  roads  policy  and  progress  of  public  roads  improvement 
during  the  last  15  years,  and  the  present  organization  of  the  engineering  stafE 
of  the  Provincial  Roads  Department  and  its  work. 

[Foundation  types  for  country  roads]  {West.  Highways  Builder,  2  {1920), 
No.  4,  PP-  5,  21,  figs.  4)- — Types  of  foundations  in  common  use  for  country  roads 
are  discussed  by  the  Bureau  of  Public  Roads  of  the  U.  S.  Department  of  Agri- 
culture. 

Relation  of  highways  to  motor  truck  operating  cost,  A.  H.  Blanchard 
{Engin.  and  Contract.,  53  {1920),  No.  9,  pp.  238-240). — A  discussion  is  given  of 
the  relation  of  highways  to  motor  truck  operating  cost,  which  indicates  that  the 
probable  cost  of  transport  over  highways  outside  of  municipalities  is  not  suscep- 
tible of  an  exact  mathematical  analysis.  It  is  stated,  however,  that  there  is 
sufficient  information  from  the  combined  experience  of  English  and  American 
highway  authors  to  permit  the  drawing  of  certain  general  conclusions  which 
will  either  warrant  the  installation  or  positive  rejection  of  highway  transport 
business.  This  is  considered  specially  true  on  the  basis  that  the  installation  of 
highway  transport  in  a  given  community  should  not  depend  upon  a  narrow 
margin  of  profit. 

Laboratory  tests  of  granite  paving  block  and  suggested  specifications, 
F.  H.  Jackson,  jr.  (Engin.  and  Contract.,  53  (1920),  No.  9,  pp.  234-237,  figs. 
2). — Tests  for  granite  paving  block  in  present  use  are  discussed,  and  experiments 
on  granite  block  testing  conducted  by  the  Bureau  of  Public  Roads  of  the  U.  S. 
Department  of  Agriculture,  are  reported. 

The  conclusions  are  drawn  that  none  of  the  laboratory  tests  which  have  been 
used  for  tes mT  granite  block  may  be  depended  upon  to  give  even  reasonably 
concordant  re.sults.     It  v/as  found  that  the  abrasion  test  may  be  so  modified  as 
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to  give  results  which  will  check  within  0.4,  or  10  per  cent,  of  the  range  in 
coefficient  of  wear  of  granite  block.  The  maximum  range  in  coefficient  of  wear 
by  the  modified  method,  and  including  tests  of  good  fresh  stock  from  practically 
all  of  the  coumiercial  quarries,  was  from  6.5  to  10.5.  Discoloration  of  granite 
block  is  not  necessarily  an  evidence  of  disintegration.  Disintegration  which 
has  progressed  far  enough  to  render  the  block  unsuitable  for  paving  purposes 
may  be  readily  detected  by  means  of  the  abrasion  test.  In  order  to  place  the 
question  of  tests  of  granite  block  on  a  definite  basis,  the  author  recommends 
that  in  the  future  specifications  for  quality  include  the  one  requirement  of 
coefficient  of  wear,  and  that  this  value  be  determined  by  the  modified  abrasion 
test  mentioned   above. 

An  apparatus  for  determining  the  consistency  of  concrete,  F.  L.  Roman 
(Engin.  and  Contract.,  53  {li)20),  No.  9,  pp.  240,  2^1,  fig.  1). — A  number  of  ex- 
periments, conducted  by  the  Illinois  State  Highway  Department,  are  reported, 
from  which  it  was  found  that  an  apparatus  consisting  of  a  truncated  cone  12 
in.  high  with  8  in.  inside  diameter  at  the  base  and  4  in.  inside  diameter  at  the 
top,  will  give  results  as  regards  consistency  of  concrete  superior  to  all  other 
truncated  cones  investigated.  The  truncated  cone  obtained  was  far  better  than 
a  cylinder  for  determining  the  consistency  of  concrete  by  means  of  a  slump  test. 

Concrete  blocks:  How  to  make  and  use  them  {Concrete  Utilities  Bur. 
[Pamphlet^,  No.  12  [1919'\,  pp.  17,  figs.  17). — Brief  popular  information  on  the 
manufacture  and  use  of  concrete  blocks  is  given.  Drawings  of  equipment  for 
manufacture  are  included. 

The  proper  balancing  of  fuel,  lubricant,  and  motor,  W.  F.  Parish  {Mech. 
Engin.  [New  TorA-],  42  {1920),  No.  3,  Sect.  1,  pp.  164-168,  193,  figs.  8).— This  is 
a  study  of  the  dilution  of  lubricating  oils  in  internal  combustion  engines, 
especially  for  vehicle  propulsion,  by  the  fuel  mixture,  the  purpose  being  to 
show  the  resulting  losses  of  fuel,  power,  and  lubricant. 

Heat  flow  through  cylinder  Avails,  L.  Illsier  (Trans.  Soc.  Automotive 
Engin.,  13  {1918),  pt.  1,  pp.  162-195,  figs.  9).— The  results  of  research  into  the 
speed  limitations  imposed  upon  high-duty  internal  combustion  engines  by  ex- 
cessive heat  flow  through  the  cylinder  walls  are  reported. 

It  is  pointed  out  that  excessive  heat  flow  raises  the  temperature  of  the  bore 
and  head  walls  unduly,  resulting  in  lubricating  and  cracking  troubles.  It  is 
shown  that  lai'ge  bore  engines  reach  their  limiting  bore  temperatures  at  com- 
paratively low  rotative  speeds,  and  that  large  high-speed  engines  are  likely 
to  suffer  seriously  from  destructive  heat  flow  effects.  The  determining  factors 
which  control  heat  flow  are  shown  to  be  temperature,  rotative  speed,  and  rela- 
tion of  volume  to  cooling  surface.  Formulas  are  presented  for  the  quantitative 
determination  of  heat  flow,  and  a  method  is  developed  for  critical  analysis 
of  the  design  characteristics  of  any  normal  gas  or  oil  engine  for  heat  flow 
effects.  From  a  study  of  speed  limits  taken  of  numerous  engines  in  various 
kinds  of  service,  the  desirable  bore  temperature  limit  was  found  to  lie  between 
400  and  450°  F.  The  combined  temperature  and  pressure  stress  set  up  in  a 
cylinder  wall  is  analyzed,  and  fornmlas  are  deduced  for  its  estimation.  Other 
factors  are  discussed. 

Report  of  the  Inter-Departmental  Committee  on  the  employment  of  gas 
as  a  source  of  power,  especially  in  motor  vehicles  in  substitution  for 
petrol  and  petroleum  products,  B.  Redwood  {London:  Govt.,  1919,  pp.  35,  pis. 
11,  fig.  1). — This  is  the  report  of  a  committee  appointed  in  1917  iii  England  to 
investigate  (1)  the  substitution  of  gas  for  petrol  and  petroleum  products  as  a 
source  of  power,  especially  for  traction  purposes,  and  (2)  the  manner  in  which 
such  gas  may  be  supplied,  stored,  carried,  and  used  with  convenience  and  safety. 
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The  results  of  technical  investigations  are  given  together  with  graphs  of  data 
and  drawings  of  apparatus  perfected. 

It  is  concluded  that  gas  traction  is  fully  as  safe  as  any  other  system  of 
mechanical  traction,  even  when  the  gas  is  contained  in  exposed  flexible  con- 
tainers, and  that  in  its  newer  forms  of  application  merits  adoption  as  a 
lonmiercial  alternative  to  electric,  petrol,  and  steam  traction.  The  average 
traction  equivalent  of  1  gal.  of  petrol  was  found  to  be  250  cu.  ft.  of  ordinary 
town  gas. 

"  Semirigid  containers  made  of  rubber  and  canvas  are  unsatsifactory,  but 
semirigid  containers  made  of  an  inner  rubber  bag  suitably  restrained  by  an 
outer  member  of  woven  steel  wire  with  metal  end  plates,  and  complying 
with  .  .  .  approved  specification,  appear  to  be  satisfactory  for  internal  pres- 
sures not  exceeding  45  atmospheres,  although  results  of  endurance  tests  in 
service  are  not  yet  available.  The  time  has  come  to  approve  and  encourage 
the  use  of  metal  cylinders  made  of  high-carbon  or  certain  alloy  steels  to  con- 
tain combustible  gases  at  high  pressures  for  traction  purposes,  and  such  metals 
can  now  be  safely  so  employed  for  working  pressure  up  to  2,2.50  lbs.  on  the 
square  inch.  Subject  to  the  adoption  of  simple  precautions  specified,  there  is  na 
risk  of  explosion  with  town  gas  during  its  compression  into  cylinders  or  its  use 
from  them.  Wire-wound  metal  cylinders  with  removable  ends  held  in  place  by 
screwed  tension  rods  lose  gas  at  the  joints  after  the  earlier  stages  of  discharge, 
and  are  heavier  for  any  given  volume  of  gas  than  plain  cylinders  made  of 
liigh-carbon  or  alloy  steels." 

The  total  cost  of  compressing  gas  into  cylinders  was  found  to  vary  between 
30  and  70  cts.  per  1,000  cu.  ft.  of  free  gas.  The  average  power  yields  obtainable 
from  an  ordinary  motor  vehicle  engine  unaltered  structurally  as  regards  com- 
pression space  are  accepted  as  follows :  Town  gas  of  450  B.  t.  u.  per  cubic  foot, 
91  per  cent  of  petrol,  suction  producer  gas  of  210  B.  t.  u.  per  cubic  foot,  87 
per  cent  of  petrol,  and  suction  producer  gas  of  140  B.  t.  u.  per  cubic  foot,  82 
per  cent  of  petrol. 

"  The  risk  of  escape  of  unburnt  carbon-monoxid  gas  from  a  suction-gas  plant 
In  a  motor  vehicle  is  not  such  as  to  call  for  the  exercise  of  special  precautions 
exceiit  while  the  vehicle  is  at  rest  overnight  witliin  an  inclosed  structure  with 
the  fire  still  burning  in  the  producer.  The  water-feed  to  a  portable  suction-gas 
producer  can  be  so  adjusted  as  to  increase  the  calorific  value  of  the  issuing 
gases  by  as  much  as  50  per  cent  on  a  consumption  of  water  falling  as  low  as 
25  per  cent  by  weight  of  the  simultaneous  consumption  of  anthracite  or  coke. 

"  Suction  gas,  employed  alone  or  partly  hydrogenated  with  water-gas,  should 
in  the  near  future  prove  a  suitable  alternative  fuel  for  use  in  any  internal- 
combustion  engine  primarily  designed  to  run  on  alcohol.  Physical  difficulties 
of  storage  and  conveyance  in  conjunction  with  allied  considerations  of  cost 
render  the  use  of  liquefied  hydrogen,  methane,  carbon  monoxid,  or  ethylene, 
which  gases  are  or  may  shortly  become  available  for  liquefaction  on  the  large 
scale,  confraercially  impracticable  for  traction  work.  There  is  an  increase  of 
weight  when  an  absorbent  material  is  introduced,  compared  with  that  when 
cylinders  containing  only  gas  iinder  compression  are  used,  for  any  given 
volume  of  free  gas,  and  no  saving  in  the  total  cubic  space  occupied.  The 
necessary  extra  provision  to  utilize  systems  for  enriching  gas  in  any  vehicle 
does  not  yield  commensurate  advantage,  with  possible  but  as  yet  unjiroved 
reservations  in  favor  of  the  use  of  acetylene  or  naphthalene." 

Fundamentals  of  tractor  design,  G.  T.  Strite  (Trans.  Soc.  Automotire 
Enfiin.,  13  (1918),  pt.  1,  pp.  196-204,  fig.  1).—A  discussion  of  tractor  design,  with 
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special  reference  to  its  develoimient  as  a  satisfactory  farm  ami  manufactui-iug 
utility,  is  given. 

Some  points  in  tractor  design  (Tractor  and  (las  Engine  Rev.,  13  {1920), 
No.  2,  pp.  12-15,  fi(iH.  10). — Cliarts  are  given  showing  grapbically  tlie  change  in 
some  of  the  principal  points  of  design  of  gas  tractors  through  the  years  1910, 
1917,  1918,  and  1919. 

In  1916,  65  per  cent  of  the  tractor  nwdels  had  vertical  engines ;  in  1917,  70 
per  cent ;  in  1918,  73  per  cent ;  and  in  1919,  76  per  cent.  In  1916,  77  ix?r  cent 
were  equipped  with  high  tension  magnetos,  19  per  cent  with  low  tension 
magnetos,  and  4  per  cent  with  batteries.  There  was  little  change  in  the  per- 
centage of  tractors  using  batteries  during  the  four  years,  but  low-tension  mag- 
netos were  largely  displaced  by  high-tension  magnetos.  In  1916,  69  per  cent  of 
ti'actor  models  had  4-cylinder  motors  and  this  percentage  inci'eased  steadily  to 
80  in  1919.  Two-cylinder  motors  decreased  from  2.5  per  cent  in  1916  to  13  per 
cent  in  1919. 

In  1916,  27  per  cent  of  the  tractor  models  recommended  gasoline  for  fuel  and 
73  per  cent  recom-mended  kerosene.  The.se  percentages  changed  to  17  and  S3, 
respectively,  in  1919.  The  data  show  that  more  engines  operate  at  a  speed  of 
from  700  to  900  r.  p.  m.  than  between  any  other  limits.  This  tendency  increased 
steadily  during  the  four  years,  and  the  tendency  to  design  at  higher  speeils 
also  increased. 

In  19'i8,  63  per  cent  of  tractor  models  had  four  wheels  and  31  per  cent  had 
three  wheels.  In  1919,  80  per  cent  had  four  wheels  and  16  per  cent  three  wheels. 
Two-wheel  drive  held,  the  position  of  most  importance  during  the  four  years. 
The  most  iwpular  weight  during  the  four  years  was  from  4,000  to  6,000  lbs. 

Fundamentals  of  tractor  engine  design,  H.  C.  Buffington  (Trans.  Soe. 
Antomotive  Engin.,  13  (1918),  pt.  1,  pp.  208-214,  fl9S.  6).— A  study  of  tractor 
engine  design  is  reported,  particularly  of  the  number  of  cylinders  from  the 
standpoint  of  simplicity  and  operation. 

It  is  concluded  that  the  4-cylinder  engine  is  the  most  adaptable  and  economi- 
cal. A  2  or  3  bearing  crankshaft,  preferably  the  latter,  with  a  stress  not  to 
exceed  12,000  lbs.  per  square  inch  and  an  explosion  pressure  of  300  lbs.,  la 
recommended.  The  crankpin  diameter  of  the  bearing  should  be  about  57  per 
cent  of  the  cylinder  bore  and  the  length  1.2  times  the  crankpin  diameter.  The 
stress  on  the  front  and  center  bearings  should  not  exceed  400  lbs.  i3er  square 
inch  and  on  the  rear  250  lbs.  per  square  inch.  The  stroke  should  be  about  1.4 
times  the  bore.    Other  points  of  design  are  brought  out. 

The  ultimate  type  of  tractor  engine,  H.  L.  Horning  (Trans.  Sac.  Auto- 
motive Engin.,  12  (1917),  pt.  1,  pp.  65-73,  figs.  2). — An  analysis  is  given  of  some 
of  the  factors  that  have  Influenced  tractor  development.  It  is  stated  that  con- 
ditions on  about  90  per  cent  of  all  farms  require  a  4-cylinder  engine  of  between 
16  and  40  h.  p.  operating  on  the  4-stroke  cycle.  The  disadvantages  of  the 
2-cylinder  horizontal-oijposed  engine  are  sunmiarized,  and  the  following  formula 
is  given  for  use  in  calculating  the  most  satisfactory  operating  speed  of  an 

engine:    S=  \//wvi^iAR3-     ^'^  ^^^^  fprmula,  S  is  the  most  satisfactory  working  speed 

and  B  is  the  bore  of  the  engine. 

In  conclusion,  a  number  of  the  most  important  general  themes  of  design  are 
outlined,  and  pai'ticular  mention  is  made  of  the  lubrication  system  and  of  the 
special  provisions  required  for  kerosene-burning  engines. 

Principles  of  tractor  engine  cooling,  A.  B.  Modine  (Trans.  Soe.  Auto- 
motive Engin.,  13  (1918),  pt.  1,  pp.  435-4H<  fio^-  5). — The  author  discusses  the 
radiator,  air  velocity,  and  fan  power  requirements  as  factors  involved  in  engine  : 
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cuolinfi.  A  formula  1\)r  radiator  sizinir  and  recoiinnondations  for  water  circula- 
tion, air  velocity,  and  fan  details  are  given. 

Tractor  friction  transmissions,  C.  A.  Trask  (Trnn.s.  Soc.  Aiitoiiiotirc  Enyin., 
13  {lfU8),  pt.  1,  pp.  320-330,  figs.  9).— Graphic  data  and  formulas  on  power 
transniittinji  capacity,  pressure  application,  slippage,  operating  speeds,  and 
design  and  installation  are  given,  and  difficulties  in  practical  application  are 
discussed.  Under  friction  transmission  types  the  application  of  the  friction 
t>iie  to  a  number  of  ti'actors  is  explained  and  illustrated. 

Lubrication  of  tractor  engines,  W.  G.  Clark  (Trans.  Soc.  Autouwtive 
h'Uf/iu..  13  {1918),  pt.  1,  pp.  4J,5-J,5Jt).—The  author  deals  with  the  relation  of 
lubrication  to  carburetion  and  ignition  and  with  the  importance  of  the  proper 
selection  of  oil.  It  is  stated  that  when  apparently  suitable  oils  have  been 
selected  they  should  be  subjected  to  occasional  laboratory  and  field  tests.  An 
explanation  of  tlie  cold  friction  and  power  tests  is  given. 

Standardizing  tractor  parts,  G.  T.  Strite  (Trans.  Soc.  Automotive  Engin., 
12  (1917).  pt.  2,  pp.  193-197).— The  standardization  of  tractor  parts  is  dis- 
cussed, and  some  features  of  the  standardization  methods  adoi)ted  by  the 
Society  of  Autontotive  Engineers  are  pointed  out,  with  particular  reference  to 
the  size  of  tractor  engines  in  relation  to  number  of  plows  pulled. 

The  farm  tractor  in  Iowa,  E.  V.  Collins  (Iowa  Sta.  Circ.  63  (1919),  pp.  8, 
fig.  1). — This  circular  sunuuarizes  228  reports  covering  the  1918  operating 
season  for  tractors  in  Iowa.,  Thirty-nine  reports  were  secured  by  personal 
visits  to  farms  and  the  remainder  by  mail.  Data  are  also  included  on  44 
tractors  discarded  or  sold. 

It  was  found  that  between  85  and  90  per  cent  of  the  tractors  investigated 
are  considered  by  their  owners  to  be  paying  investments.  The  principal  reason 
for  failure  of  those  that  do  not  pay  are  lack  of  experience  or  patience  on  the 
part  of  the  operator  or  the  use  of  a  tractor  which  is  unreliable  in  construction 
or  unsuited  to  the  conditions.  The  tractors  best  adapted  to  field  work  in  Iowa 
are  the  2  and  3  plow  outfits.  Two-plow  outfits  should  have  a  working  speed 
of  at  least  2i  miles  per  hour.  The  average  2-plow  outfit  has  the  advantage  on 
soft  ground  due  to  its  lighter  weight.  For  belt  work,  especially  on  small 
thrashers  and  silage  cutters,  the  average  3-plow  outfit  has  an  advantage.  A  kero- 
sene-burning tractor  is  desirable  from  the  standpoint  of  economy,  but  requires 
more  skill  on  the  part  of  the  operator.  Depreciation  is  usually  the  largest  single 
item  in  the  cost  of  operation  and  is  controlled  largely  by  careful  selection  and 
operation  of  the  tractor. 

Building  a  small  track-laying  tractor,  F.  H.  Colvin  (Amer.  Mach.,  52 
(1920),  Xo.  8.  pp.  Jf07--'fl0,  figs.  11). — This  article  describes  some  of  the  meth- 
ods used  in  manufacturing  a  small  track-laying  agricultural  tractor,  special 
attention  being  given  to  convenience  in  handling  the  various  parts.  The 
illu.strations  include  drilling,  milling,  and  grinding  operations  together  with 
special  fixtures. 

Use  of  artillery  tractors  on  Salmon  Lake  Dam  construction,  Okanogan 
project.  Wash.,  L.  V.  Branch  (Redan}.  L'ec.  [U.  S.],  11  (1920),  No.  3,  pp. 
131-133,  fig.  1). — Experience  with  three  10-ton  artillery  tractors  of  the  cater- 
pillar type  equipped  with  engines  developing  55  h.  p.  at  600  r.  p.  m.  on  hauling 
and  elevating  grader  work  in  connection  with  irrigation  dam  construction  is 
reported.  Under  normal  conditions  the  tractors  easily  handled  three  3-yard  wagon 
trailers,  but  under  adverse  conditions  of  wet  ground  and  grades  they  could 
handle  only  two.  The  tractors  were  found  to  be  excellent  stump  and  brush 
pullers,  using  a  3-in.  steel  cable. 

On  the  basis  of  this  experience  the  opinion  is  expressed  that  the.se  tractors 
when  used  for  transporting  earth  will  show  greater  economy,  as  compared  with 
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hauling  with  the  teams,  when  the  length  of  haul  is  greater  than  the  average  haul 
of  100  ft.  and  on  poor  roads  and  steep  grades  where  teams  must  be  given  fre- 
quent rest  periods.  As  the  length  of  haul  gets  shorter  and  the  roads  and  grades 
improve,  the  teams  will  prove  the  cheaper. 

Agricultural  machines  essential  for  rational  cultivation,  B.  H.  Hunni- 
CUTT  (.46-  Machvnas  Agricolas  Esuenciacs  para  um<i  Lavoura  Racional.  Rio  de 
Janeiro  [Brazil]:  Mendes,  1919,  2.  ed.,  pp.  37,  figs.  23).— \  number  of  different 
agricultural  machines  for  seed-bed  preparation,  planting,  and  cultivation,  includ- 
ing plows,  harrows,  seeders,  and  cultivators,  are  described  and  illustrated,  and 
discussed  with  reference  to  their  use  in  Brazilian  agriculture. 

A  machine  for  trimming  camphor  trees,  G.  A.  Russell  (U.  S.  Dept.  Agr., 
Dept.  Circ.  78  (1920),  pp.  8,  figs.  4). — This  machine  is  described  and  illustrated 
and  consists  of  six  essential  parts,  as  follows:  (1)  A  truck  fitted  with  proper 
framework  of  iron  for  the  conveyance  an-,1  support  of  the  operating  machinery, 
(2)  an  internal-combustion  engine  on  the  framework  of  the  truck,  (3)  a  cutting 
frame  consisting  of  supports  for  the  cutter  bar  and  rocker  arm,  mounted  on 
the  framework  of  the  truck  and  supported  by  springs  which  tend  to  lessen 
vibration,  (4)  a  cutter  bar  held  rigidly  to  the  proper  angle  for  cutting,  with 
knives  operated  by  means  of  gears,  pitman  rods,  and  rocker  arm  connected  in 
the  proper  manner  with  the  internal-combustion  engine,  (5)  a  reel  for  whip- 
ping the  small  camphor  twigs,  branches,  and  leaves  into  the  cutting  blades, 
and  (6)  canvas  aprons  to  convey  the  several  twigs,  branches,  and  leaves  into 
burlap  bags  carried  at  the  rear  of  the  truck  and  to  dispose  of  this  material  in 
any  manner  desired  by  the  operator. 

The  development  of  a  standard  refrigerator  car,  M.  E.  Pennington  (A.  S. 
R.  E.  Jour.,  6  {1919),  No.  1,  pp.  1-24,  fio^-  7). — This  is  a  brief  description  of 
the  essential  features  of  the  standard  refrigerator  car  designed  by  the  Bureau 
of  Chemistry  of  the  U.  S.  Department  of  Agriculture  to  protect  perishables  in 
transit. 

Concrete  farm  buildings  (Concrete  Utilities  Bnr.  [Pamphlet^,  No.  8  [1919], 
pp.  29,  figs.  19). — This  pamphlet  deals  with  tlie  construction  of  concrete  farm 
buildings,  including  barns,  cow-houses,  and  silos. 

Concrete  poultry  houses  and  piggeries  (Concrete  Utilities  Bur.  [Pamphlet}, 
No.  7  [1919),  pp.  16,  figs.  12). — Brief  popular  information  is  given  on  the  con- 
struction of  concrete  poultry  houses  and  hog  houses. 

Concrete  greenhouses,  hotbeds,  and  root  cellars  (Concrete  Utilities  Bur. 
[Pamphlet],  No.  10  [1919],  pp.  12,  figs.  i2).— Brief  popular  information  on  the 
construction  of  greenhouses,  garden  frames  and  hotbeds,  and  root  cellars  as 
practiced  in  England  is  given. 

Concrete  paths  and  pavements,  curbs,  and  gutters  (Concrete  Utilities 
Bur.  [Pamphlet],  No.  4  [1919],  pp.  16,  figs.  16).— Practical  information  and 
working  drawings  are  given  for  use  in  the  construction  of  concrete  sidewalks, 
curbs,  and  gutters. 

Concrete  troughs  and  wells  (Concrete  Utilities  Bur.  [Pamphlet],  No.  9 
[1919],  pp.  17,  figs.  15). — Brief  popular  information  on  the  construction  of 
concrete  watering  troughs  and  concrete  linings  and  curbs  for  open  wells 
is  given. 

The  construction  of  cattle  dipping  tanks  (Nairobi:  Pub.  Works  Dept.,  E. 
Africa  Protect.,  1918,  pp.  1-15,  19-35,  pis.  5).— Detailed  instructions  and  draw- 
ings are  provided  for  three  types  of  cattle  dipping  tanks,  showing  methods  and 
operations  to  be  used  in  construction. 

The  materials  for  the  three  types  of  tank  described  are  concrete,  masonry, 
and  timber.  It  is  stated  that  the  concrete  tank  is  the  most  expensive,  but  is 
the  most  permanent  and  requires  a  minimum  of  maintenance.     A  well-built 
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masonry  tank  of  suitable  stone  is  durable  and  costs  slightly  less  than  the  con- 
crete tank.  The  timber  tank,  although  very  much  cheaper,  is  reganhnl  only  as 
a  temporary  structure  with  a  life  of  about  ten  years.  It  is  liable  to  give 
trouble  in  use,  requires  more  attention  in  maintenance  than  either  a  concrete 
or  masonry  tank,  and  can  seld<»m  be  economically  constructed  in  East  Africa 
except  where  suitable  timber  is  available  at  a  reasonable  price.  The  most 
suitable  stone  for  masonry  work  is  one  which  can  be  easily  dres.se(l  with  a 
chisel  and  is  fairly^hard  and  compact.  Very  soft  stone  which  can  be  cut  out 
with  an  axe  is  considered  undesirable. 

Feeding  alfalfa  hay,  H.  C.  Gardiner  (Natl.  Wool  Grower,  10  {1920),  No.  2. 
PI).  II-I4.  flvK.  4). — Plans  for  feeding  racks  for  sheep  and  cattle  are  given  and 
discussed. 

The  design  of  these  structures  has  been  based  on  a  feeding  period  of  al)out 
90  to  120  days.  The  basic  principle  of  design  is  the  presence  of  a  hollow  wall 
which  acts  as  a  feed  chute  from  the  principal  bin.  The  purpose  of  these  racks 
is  to  prevent  loss  in  hay,  it  being  stated  that  in  the  average  feeding  of  alfalfa 
to  sheep  there  is  an  approximate  loss  of  from  15  to  20  per  cent.  Experience 
with  these  feed  sheds  for  both  cattle  and  sheep  is  briefly  reviewed.  While  the 
cattle  feeding  rack  is  designed  of  sufficient  strength  to  permit  moving  by  an 
engine,  it  is  concluded  that  they  are  best  left  in  place  and  not  movetl,  and  that 
instead  of  erecting  the  rack  on  a  sill  it  should  be  built  on  cement  blocks  or  on  a 
concrete  wall. 

How  to  build  a  straw  stack  {Agr.  Gaz.  [London],  90  (1919),  No.  2^00,  p. 
678,  fifis.  S). — Brief  practical  information  on  the  building  of  straw  stacks  is 
given. 

It  is  stated  that  there  is  no  necessity  for  forming  a  steep  roof  on  a  stack  to 
make  it  turn  the  rain,  and  that  a  full  and  rounded  top  is  even  more  effective. 
Sections  of  oblong  and  round  stacks  in  course  of  erection  are  given,  showing 
right  and  wrong  methods.  The  stack  should  be  begun  in  the  middle,  using  a 
continuous  ridge  of  hard  trampled  straw  and  be  gradually  Imilt  up  from  the 
center  outward.  In  forming  the  outside  walls  the  straw  should  be  shaken  out 
and  made  to  slope  downward  at  the  extreme  edge.  It  is  considered  better  to 
use  a  hand  fork  in  building  a  straw  stack  than  an  elevator  attached  to  the 
thrasher. 

RURAL  ECONOMICS. 

Rural  socialization,  N.  L.  Sims  (PoUt.  Sci.  Quart.,  35  {1920),  No.  1,  pp.  54- 
76). — The  four  stages  in  the  development  of  community  consciousness,  which 
the  author  considers  is  needed  in  most  American  rural  communities,  are  said  to 
be  marked  by  the  functioning  first  of  the  gregarious  instinct,  then  the  play 
Impulse,  the  economic  need,  and  lastly  the  cultural  interest.  He  holds  that  the 
agency  of  pressure  is  unreliable,  and  that  personal  leadership  springing  from  the 
country  itself,  and  trained  in  communal  outlook  and  the  fundamentals  of  com- 

I  munity  building,  is  essential.  • 

The  farmer's  place  in  American  business,  A.  Capper  (New  York:  Natl. 
Com..  .4.s.<?or.  Advertisino  Clubs  World.  1920,  pp.  [11] ;  a^so  in  Rpt.  Proc.  Farm 
Paper  Conf.  and  Exhibit,  N.  Y.,  1920,  pp.  61-66).— The  author  indicates  the 
fundamental  role  of  the  farmer  as  a  producer  of  wealth,  and  urges  business 
Interests  to  investigate  and  advertise  to  the  farm  market. 

The  farmer  and  the  farm  market,  E.  T.  Meredith  (Rpt.  Proc.  Farm  Paper 
Conf.  and  E.chihit,  N.  Y.,  1920,  pp.  ^0-^8).— This  is  an  address  before  the  Farm 
Paper  Conference  and  Exhibit  in  New  York  City  in  January.  1920,  in  which  is 

I    presented  an  account  of  the  farmers'  buying  power  and  tastes. 
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Basic  facts  of  prosperity  in  1920,  C.  C.  I'ari.ix  (!'liilaileli>hift :  The  Cnrtis 
Pub.  Co.,  1920,  pp.  oS.  Pus.  21). — Many  phases  of  and  factors  in  trends  iu  in- 
dustry fitr  the  United  States,  mainly  between  1910  and  1919,  are  discussed  and 
fn'aphically  illustrated  here.  It  is  indicated  that  domestic  production  is  the 
major  factor  iu  American  industrial  life  and  the  farm  market  the  largest 
single  factor,  that  there  has  come  about  a  large  accumulation  of  savings  and 
national  capital,  and  that  it  is  unlikely  that  food  prices  will  return  to  a  pre- 
war level,  the  farm  industry  seeming  to  have  reached  a  permanently  higher 
level  of  earning  and  spending. 

Making  money  on  high-priced  land,  H.  B.  ^Iunger  {Wallaces'  Fanner,  Jf5 
{1920),  Xo.  10,  pp.  761.  173,  fiys.  2). — This  article  considers  the  labor  income 
on  farms  in  a  certain  section  of  northeastern  Iowa  as  affected  by  the  propor- 
tion of  the  total  area  in  crops  and  pasture.  Farmers  having  less  than  20 
per  cent  of  the  land  in  pasture  received  labor  incomes  of  over  $400,  but  with 
an  increase  in  pasture  the  labor  incomes  rapidly  declined.  Farmers  with  over 
4ty  per  cent  in  pasture  not  only  had  no  labor  incomes  but  lacked  .$120  of  mak- 
ing 5  per  cent  interest  on  their  investment.  An  average  labor  income  of  —$41 
resulted  where  less  than  60  per  cent  of  the  farm  was  in  crops,  as  compared 
with  a  labor  income  of  $480  where  more  than  80  per  cent  was  devoted  to  crops. 

A  difference  in  labor  income  of  more  than  $800  was  found  in  comparing  a 
group  of  farms  containing  20  per  cent  and  less  of  the  farm  in  corn,  and  a 
group  with  over  50  per  cent  in  corn,  and  this  in  spite  of  the  fact  that  farms  in 
the  last  group  contained  165  acres  as  compared  with  245  in  the  first.  The 
basis  for  the  present  valuation  of  corn  belt  laud  is  largely  its  desirability  for 
corn  production,  and  the  price  of  level  prairie  lands  in  Iowa  will  probably  be 
based  more  and  more  ou  corn  production. 

A  study  was  made  of  the  effect  of  varying  crop  yields  on  the  profits  of  the 
farm,  in  which  the  group  of  farms  on  which  crop  yields  were  less  than  85  per 
cent  of  the  average  of  all  farms  showed  an  average  income  of  — $146.  The 
group  of  farms  which  included  those  with  crop  yields  of  115  per  cent  and 
over  av'eragetl  25  per  cent  better  yields  than  the  average  of  all  farms  and  re- 
ceived $760  for  their  labor.  It  is  concluded  that  25  per  cent  better  crop  yields 
than  the  average  is  a  fair  goal  for  which  to  strive. 

A  two-year  farm  management  survey  of  Greenbrier  and  Monroe 
Counties,  A.  .1.  Dadism.\n  and  C.  F.  Sakle  {West  Viryinia  Sta.  Bui.  113  {1920), 
pp.  34,  fly^-  12). — A  study  is  presented  of  520  records  from  a  two-year  farm 
management  survey  of  260  farms  in  Greenbrier  and  Monroe  Counties  in  south- 
eastern AVest  Vii'ginia  in  1911-15  and  1915-16.  Of  these  farms  239  were  op'-^r- 
atetl  by  owners  and  21  by  tenants. 

Of  owner  operated  farms,  98  were  beef  farms  or  those  on  which  40  per  cent 
or  more  of  the  total  income  came  from  beef  cattle,  121  were  general  farms, 
their  receipts  being  derived  from  both  live  stock  and  crops,  and  20  were  dairy 
farms  deriving  40  per  cent  or  more  of  their  total  receipts  from  the  dairy.  Aver- 
aging the  two  years,  the  beef  farms  made  the  largest  family  income.  $1,590, 
or  nearly  $100  more  than  5  per  cent  interest  on  the  investment,  and  a  labor 
income  of  $94.  The  general  farms  made  a  family  income  of  $532,  or  a  little 
less  than  5  pei-  cent  interest  on  the  investment  for  the  two  years,  and  a  labor 
income  of  —$60.  The  20  dairy  farms  show  a  family  income  of  $1,268.  which 
was  5  per  cent  interest  on  the  investment  and  fair  wages  in  addition,  and  a 
labor  income  of  $366.  It  is  considered  that  the  actual  amount  of  man  labor 
on  crops  and  live  stock  per  farm  is  probably  the  best  measure  of  siZv.  of  busi- 
ness, and  by  this  the  dairy  farms  show  the  biggest  farm  business  and  general 
farms  the  smallest.     Tables  are  given  showing  farm  eai'nings  on  239  owner 
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farms  uf  the  three  types,  size  of  farm  business,  crop  yields  and  return  from 
live  stock,  utilization  of  labor,  amount  and  distribution  of  investment,  and 
sources  of  receipts. 

The  98  beef  farms  ranged  in  size  from  7  to  more  than  200  cattle  units  per 
farm,  with  an  area  of  70  to  1.000  acres  of  owned  laud  and  a  total  capital  of 
from  .$4,(M)0  Ux  more  than  ,$100,000.  The  20  farms  with  the  .smallest  number 
of  cattle  units  per  farm,  an  average  of  1(5,  made  a  labor  inccjme  of  —$176,  the 
20  farms  with  the  larjrest,  an  average  of  126,  a  labor  income  averaging  $919  for 
the  two  years.  The  20  farms  with  the  largest  number  of  cattle  units  per  farm 
returned  $5  per  man  day's  work  on  crops  and  live  stock  the  first  year  and  $4.16 
the  second,  as  compared  with  $1.27  and  $1.74  on  the  20  farms  with  the  smallest 
number  of  cattle  luiits  per  farm.  Tables  show  the  number  of  cattle  units  per 
farm,  labor  income,  family  income,  and  returns  per  man  day's  work  on  croi»s 
and  live  stock  cattle  units  per  farm  and  utilization  of  labor;  total  i-eceipts 
and  labor  and  family  income;  income  per  cattle  unit  and  labor  and  family 
Income ;  and  percentage  of  total  capital  in  working  capital,  labor  income,  and 
family  income  for  the  98  beef  farms. 

A  table  Is  given  showing  that  the  11  dairy  farms  with  14  cows  or  fewer 
made  nearly  5  per  cent  on  investment  but  no  labor  income.  The  9  farms  with 
more  than  14  cows  per  farm  made  a  labor  income  of  $672  the  first  year  and 
$1,004  the  second.  The  crop  index  was  much  higher  on  the  farms  with  larger 
herds,  and  the  farms  with  larger  herds  were  50  per  cent  more  efficient  in  the 
use  of  man  labor  than  the  farms  with  small  herds.  While  dairying  was  the 
most  profitable  of  the  three  types,  it  was  not  extensively  practiced  because 
markets  for  milk  and  cream  were  unsatisfactory  and  it  was  difficult  to  secure 
.satisfactory  labor. 

In  this  study,  data  for  either  year  show^  the  same  general  tendencies  as  the 
average  of  both  years. 

First  advice  to  woiild-be  farmers,  F.  E.  Green  {London:  ''Country  Life." 
Ltd..  191i>.  pp.  190). — This  discussion  of  how  to  make  a  start  in  obtaining, 
stocking,  and  working  a  small  holding  contains  chapters  on  learning  to  farm ; 
choosing  a  farm;  capital  required;  marketing  your  own  produce;  .specializing 
on  new  side-lines;  poultry  and  duck  keeping;  beekeeping;  fruit-farming;  cows, 
pigs,  goats,  and  rabbits;  useful  hints;  woman's  place  in  agriculture;  the  plat 
of  earth  as  a  starting  point ;  the  rural  allotment  as  a  stepping-stone  how  to 
get  a  small  holding ;  and  farm  colonies  for  discharged  soldiers  and  sailors. 

Handbook  giving  information  regarding  land  settlement,  agricultural 
training,  and  loans  for  returned  soldiers  (Ottana:  Soldier  Settlement  Bd. 
Canada.  1919.  pp.  20-\-.'f). — This  gives  provisions  of  the  Soldier  Settlement  Act 
of  Canada,  1917. 

Soldier  settlement  in  Italy  {Scot.  Jour.  Agr..  3  {1920),  No.  1.  pp.  84-86).— 
The  organization  and  working  of  the  "  National  Assistance  of  Soldiers  and 
Sailors,"  previously  noted  (E.  S.  R.,  42,  p.  800),  is  described. 

Report  by  the  undersecretary  for  public  lands  under  the  Discharged 
Soldiers'  Settlement  Act  of  1917,  W.  G.  Graham  {[Queensland  Dept.  fuh. 
Land.s],  Rpt.  Discfiarf/ed  Soldiers'  Settlement  Aet  1919.  pp.  8). — This  gives  in- 
formation as  to  the  locality,  area,  and  cost  of  each  block  of  land  acquire<l  under 
the  aet;  the  areas  set  apart  for  lease  selections;  and  notes  on  the  condition  of 
all  lands  taken  up  under  the  act. 

-Vgriculture  in  the  Tropics  for  ex-soldiers,  Carmody  {United  Empire  [(It. 
Brit.],  n.  .s-er.,  10  {1919).  No.  8.  pp.  31/9-389) .—InfonnatUm  is  given  on  agricul- 
tural conditions  in  the  Tropics  and  other  factors  pertinent  especially  to  com- 
munity settlement. 
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[Public  lands  and  immigration  laws  of  Bolivia],  W.  A.  Reid  (In  Bolivia. 
WaJ^hinpton:  Bolivian  Lefiation  [1919],  pp.  Jt9-5o,  fiys.  Jf). — The  area  and  kiiitl 
of  public  lands  available  for  cobjnization  are  briefly  noted,  together  with  a 
synopsis  of  Bolivian  land  and  immigration  laws. 

The  land  settlement  (Scotland)  Act,  1919  {8rot.  Jour.  Agr..  3  (1920).  Xo. 
1,  pp.  Ji5-52). — The  provisions  of  the  new  act  of  December  23,  1919.  designed 
to  amend  previous  legislation  along  the  lines  of  the  acquisition  of  small  hold- 
ings and  allotments,  establishment  of  small  holdings  colonies,  and  the  encourage- 
ment of  land  banks  and  cooperative  .societies,  are  reviewed. 

Capital  required  for  entry  to  farms  (Scot.  Jour.  Ayr.,  3  (1920),  Xo.  1.  pp. 
66-76). — Estimates  based  on  practical  experience  are  given  of  the  capital  re- 
quired imder  present  conditions  to  undertake  enterprises  of  four  types,  includ- 
ing a  mixed  arable  farm  of  300  acres,  a  dairy  farm  in  the  southwest  of  Scotland 
of  210  acres,  a  sheep  farm  on  mountain  and  heath  land,  and  a  poultry  farm. 

The  fable  of  inferiority  of  agriculture  in  France,  P.  Caziot  (Jour.  Ayr. 
Prat,  n.  ser.,  32  (1919),  Xos.  ^5,  pp.  907-909:  46.  pp.  927-929).— A  comparative 
study  of  figures  recently  obtained  by  tlie  French  Ministry  of  Agriculture  and 
of  earlier  estimates  is  made  to  show  that  on  an  equal  area  of  equally  select 
grain-growing  land  the  yields  per  acre  for  France  equal  or  even  exceed  those 
of  Germany  and  of  neighboring  regions. 

The  condition  of  agriculture  in  Germany,  F.  Simpich  (T.  S.  Dept.  Com., 
Com.  Rpts..  No.  77  (1920),  pp.  6-9).— This  article  shows  that  the  yields  of  the 
principal  crops  in  Germany  declined  in  1919  as  compared  with  1918,  due  to 
shortage  of  labor,  fertilizers,  work  animals,  and  equipment.  It  is  indicated 
also  that  Germany's  importations  from  abroad  of  grain  and  feeding  stuffs 
have  been  increasing  during  the  last  generation,  although  highly  improved 
methods  have  kept  her  a  prominent  agrarian  nation,  and  estimates  for  1913 
are  compared  with  amounts  obtained  since  the  armistice  from  various  grain- 
producing  countries.  It  is  said  that  her  crop  prospects  are  good,  although  the 
situation  is  complicated  by  the  agricultural  labor  problem  involved  with  the 
low  wages  offered,  the  support  by  the  Ministry  of  Agriculture  of  the  idea  of  a 
farm  laborers'  federation  on  the  8-hour  basis,  and  the  cutting  off  of  labor 
immigration  from  Russia  and  Poland.  Live  stock  numbers  are  short,  farmers 
are  slow  to  accept  the  Government  Food  Commission's  price  for  grain,  large 
acreages  devoted  to  crops  and  vineyards  have  been  lost  under  the  terras  of 
the  treaty,  and  there  is  a  conflict  of  interests  between  city  and  rural  p'lpula- 
tions. 

Agricultural  purchase  societies,  K.  Gabel  (Land  u.  Fran,  1  (1917).  Xo.  6, 
pp.  41,  42,  fig.  1). — The  origin  and  scope  of  cooperative  purchase  and  sale  and 
supply  societies  for  rural  districts  of  Germany  are  briefly  noted. 

Cooperative  farming  in  Italy,  L.  Smith-Goedon  (Better  Business,  5  (1920). 
No.  2,  pp.  81-101). — A  summary  is  given  of  the  history  and  present  position  of 
cooperative  labor  and  fai'ming  societies  in  Italy.  Difficulties  met  and  overcome 
in  matters  of  acquisition  of  suitable  land,  provision  of  credit,  and  technical 
management  are  described,  the  information  having  been  gained  by  the  author 
while  on  personal  visits  to  Italy. 

Peasant  cooperation  and  agrarian  reform  in  Roumania,  IM.  ^I.  Knight 
(Polit.  Sei.  Quart..  35  (1920),  No.  1.  pp.  1-28).— The  growth  of  the  popular 
banks  and  of  peasant  cooperatives,  mainly  from  1895-1919,  is  dealt  ^vith,  fol- 
lowing a  brief  historical  introduction  on  the  general  economic  and  social 
foundation  upon  which  the  situation  rests.  The  so-called  expropriation  hiw 
of  1918,  by  which  all  cultivable  Crown  and  institutional  lands,  those  of  all 
foundations,  all  lands  of  subjects  who  were  aliens  by  birth,  marriage,  or 
naturalization,  and  all  rural  lands  belonging  to  absentees  as  well  as  lands 
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taken  from  private  estates  contaiuing  more  than  aljout  25U  acres  according 
t<j  a  graduated  scale  were  paid  for  in  government  land  bonds  and  given  into 
the  possession  of  peasant  land  associations  to  be  parcelled  out  in  lots  of  from 
:about  12  to  50  acres,  is  described.  (3ther  post-war  reforms  are  noted,  and  a 
table  showing  the  growth  of  Roumanian  cooperatives  by  kinds,  number  of 
members,  capital,  reserve  funds,  and  buildings  and  installations  according  to 
ligures  furnished  by  the  Roumanian  Minister  of  Agriculture,  is  included. 

Annual  report  on  the  working  of  the  cooperative  societies  act  in  Burma 
for  the  year  ended  June  30,  1919  {Ann.  Rpt.  Coop.  Socs.  Act,  Burma,  1919, 
PP-  [3] +5+40). —This  reports  the  administration,  general  progress,  working, 
financial  condition  and  x'ules  and  regulations  of  agricultural  and  nonagricul- 
tural  societies,  insurance  societies,  central  banks,  and  others. 

Economic  conditions  in  some  Deccan  Canal  areas,  H.  H.  Mann  (Ayr. 
-Jour.  India.  U  (1919),  Xo.  5.  pp.  804-810;  also  in  Poona  Ayr.  Col.  Mag..  10 
(I9i3),  Xo.  If.  pp.  194-199). — The  author  cliaracterizes  in  general  the  four 
•canal  areas  of  the  Deccan,  and  particularly  that  irrigated  by  the  Nira  Canal, 
and  .shows  that  effort,  capital,  and  water  are  being  concentrated  on  the  growing 
of  sugar  cane  with  certain  economic  effects  such  as  increase  of  credit  demands, 
circulation  of  money,  and  high  interest  rates.  He  points  out  that  more  atten- 
tion to  means  of  reducing  costs  of  production,  increasing  yields,  and  improving 
the  quality  will  be  demanded  than  in  the  past. 

Report  of  the  Army  Agricultural  Committee,  Harcourt  et  at..  (London: 
[Mar  0#.].  1919,  pp.  18;  ahs.  in  Scot.  Jour.  Ayr.,  3  {1920),  No.  1,  pp.  78-80).— 
The  work  of  British  Command  agricultural  committees  and  directorates  and 
•of  the  departments  of  agriculture  in  growing  vegetables  and  live  stock  for  local 
army  and  camp  supplying,  and  farming  and  irrigation  operations  for  food 
production  at  home  and  in  French  and  Jlesopotamian  theatei-s  and  Salonika  is 
reported  Tipon.  Tables  are  included  summarizing  cultivations  and  results  of 
the  Home  Forces  in  1918.  and  showing  finances,  total  produce,  ai'eas  cultivated 
to  various  crops,  and  seed  issued. 

Argentina's  export  trade  during  1919,  W.  H.  Robertson  (T.  S.  Dept. 
Com.,  Com.  Rpts..  No.  54  {1920),  pp.  1286,  i287).— Tables  show  the  destination 
of  Argentina's  chief  exports  in  1919,  with  comparisons  of  the  total  exports  of 
each  article  for  1915,  1916,  1917,  and  1918,  and  the  quantities  of  the  leading 
products  exported  during  1912,  1913.  and  1914.  An  increase  is  shown  in  ship- 
ments during  1919,  as  compared  with  1918,  especially  in  the  case  of  wheat, 
maize,  quebracho  logs,  calfskins,  and  horsehides. 

[Agricultural  statistics  for  the  United  Kingdom,  1903-1917]  (Stati.'i. 
.4 ?>.-?.  United  Kinydom  1903-1917,  jjp.  308-321) .—ThU  continues  brief  statistical 
*lata  as  to  prices  and  sales  of  grain,  acreage  of  crops,  and  number  nf  live 
^itof-k  previously  noted  (E.  S.  R..  42,  p.  90). 

Returns  of  produce  of  crops  in  Scotland  {Ayr.  Statis.  Scotland.  7  (1918), 
pt.  2,  pp.  [2] +<j/-8^).— Information  previously  noted  (E  S.  R.,  42,  p.  90)  is 
<  ortinued  for  a  later  year. 

AGRICULTURAL  EDUCATION. 

The  reorganization  of  agricultural  education,  S.  Plissonntkr  (hn  R^- 
-forme  dr  IJEnseiynement  AyricoJe.  Paris:  H.  Dunod  d-  E.  Pinat,  1919,  pp. 
[71+//i5,  figs.  3). — This  volume  of  the  Encyclopedie  Parliamentaire  des  Sciences 
Politiques  and  Sociales  is  a  reproduction,  somewhat  modified,  of  the  principal 
parts  of  the  report  which  the  author  prepared  for  the  Commission  of  Agricul- 
ture of  the  Chamber  of  Deputies  in  support  of  the  project  for  the  reorganization 
of  agricultural  education  in  France,  which  the  Chamber  adopted  in  March,  1914. 
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It  deals  with  (1)  the  necessity  for  agricultural  education,  including  chapters  uu 
the  progress  of  agriculture,  the  agricultural  situation  generally  in  France,  and 
the  history  of  agricultural  education  in  France  from  the  sixteenth  century  to 
1912,  inclusive;  and  (2)  a  discussion  of  the  present  status  of  agricultural  edu- 
cation and  of  its  reorganization  according  to  schemes  proposed  since  1S8G  by 
various  individuals  and  commissions,  including  chapters  on  higher,  secondary^ 
and  continuation  instruction  for  young  men,  agricultural  home  economics  in- 
struction for  girls,  the  financial  cost  of  reorganization,  its  economic  results, 
and  an  exposition  of  the  motives  of  a  project  presented  by  Jules  Pams,  to* 
gether  with  parallel  statements  of  the  texts  of  this  project  and  that  of  the 
Commission  of  Agriculture  of  the  Chamber  of  Deputies,  showing  modifications 
made  by  the  latter. 

Appendixes  give  the  text  of  the  law  of  October  3,  1848,  on  the  creation  and 
organization  of  professional  agricultural  education,  entrance  examinations  to 
the  National  Institute  of  Agriculture  and  the  National  schools  of  agriculture 
in  1912,  the  text  of  the  law  of  July  30,  1875,  providing  for  practical  ele- 
mentary instruction  in  agriculture,  the  report  of  the  Syndical  Association  of 
Professors  of  Agriculture  on  instruction  given  in  the  higher  primary  schools, 
statistics  of  crop  and  animal  production  in  a  number  of  European  countries  in 
1905,  1911,  and  1912.  etc. 

Agricultural  education,  H.  W.  Potts  {Sydney:  Roy.  Agr.  Soc.  N.  S.  Wales^ 
[1918],  pp.  8). — The  author  summarizes  briefly  the  agencies  that  have  been 
founded  from  time  to  time  in  New  South  Wales  having  a  direct  or  indirect 
bearing  on  agricultural  education.  He  states  that  many  of  these  have  been 
dislocated  and  their  activities  interfered  with  by  the  war.  Attention  is  called 
to  the  need  of  bringing  into  active  and  well-organized  operation  every  phase 
and  method  of  stimulating  production,  in  which  the  training  and  specific  educa- 
tion of  the  rural  population  is  of  vital  importance.  Revision  in  salaries  is 
recommended  to  meet  the  shortage  of  qualified  and  trained  instructors  in  order 
to  attract  the  best  men  to  the  long  and  expensive  course  of  preparation  for 
agricultural  teaching.  It  is  suggested  further  that  the  agricultural  societies 
select  farfners'  sons  who  show  an  aptitude  for  the  land  and  send  them  to  col- 
lege, inasmuch  as  it  has  been  found  that  many  farmers  can  not  afford  to  do  so. 

The  teaching  of  agriculture  in  secondary  education,  H.  S.  Hill  {Pract. 
Hush.  Maine,  9  (1920),  No.  1,  pp.  1-4.  flff-  1). — A  brief  statement  is  given  by  the 
professor  of  agricultural  education  of  the  University  of  Maine  on  the  condition 
of  agricultural  instruction  in  secondary  schools  in  Maine  under  the  State  indus- 
trial act  up  to  the  passage  of  the  Smith-Hughes  Act.  In  summing  up,  he 
states  that  agricultural  courses  under  the  State  act  "failed  to  live  up  to  their 
possibilities  because  many  of  the  students  in  the  courses  were  not  interested  in 
farming ;  because  there  was  a  lack  of  proper  equipment ;  because  the  teachers 
were  ovei-loaded  with  teaching;  and  because  there  was  no  summer  employment 
of  teachers;  and  that  the  failure  to  live  up  to  expectations  was  evidenced  by 
the  fact  that  12  schools  out  of  20  abandoned  the  course  after  giving  it  a  trial. "^ 

Agricultural  education,  E.  Maldonado  {Rev.  Agr.  [Santiago  de  Chile],  .'f 
(1919),  No.  3,  pp.  87-92). — This  is  a  brief  discussion  of  agricultural  education, 
in  reply  to  a  questionnaire,  in  which  the  author  gives  his  views  with  reference 
to  the  distinction  between  the  educational  requirements  of  the  farmer  and  the 
agricultural  expert  or  agronomo. 

In  his  opinion,  agricultural  instruction  should  be  general,  but  permitting  of 
specialization  in  accordance  with  each  student's  abilities.  Instruction  in  the 
art  of  agriculture  should  enter  not  only  into  all  the  grades  of  higher,  secondary, 
and  elementary  instruction,  but  also  into  the  training  of  specialists.  He  believes 
that  for  admission  to  higher  agricultural  education  institutions  in  Chile  the 
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hachelor's  degree  should  be  required,  aud  that  if  the  scientific  character  which 
they  should  have  were  given  to  the  courses  in  the  Agricultural  Institute  of 
Santiago  they  would  meet  perfectly  the  objects  of  agricultural  instruction.  The 
professor  of  agriculture  should  be  divested  of  all  other  functions  aud  should  be 
a  scientific  investigator,  since  at  the  moment  when  he  abandons  investigation 
for  teaching  he  is  transformed  into  a  simple  advocate  of  theories  which  become 
antiquated  and  very  soon  the  instruction  becomes  routine,  resulting  in  retro- 
gression. In  Chile,  in  his  opinion,  all  national  education  should  depend  on  the 
department  of  public  instruction  as  a  medium  of  linking  together  all  programs 
of  instruction  on  a  uniform  peilagogical  basis. 

[Schools  of  agriculture  in  Brazil]  {Almanak  Agr.  Brazil.,  1919,  pp.  ^3-^5, 
59,  78,  87,  88,  241,  2^2,  figs.  8).— Brief  accounts  are  given  of  the  instruction  and 
equipment  of  the  "Sao  Bento"  higher  schools  of  agriculture  and  veterinary  medi- 
cine in  Pernambuco,  located,  respectively,  in  the  municipality  of  S.  Lourenco 
da  Matta  and  Olinda ;  the  Agricultural  Institute  of  the  State  of  Sao  Paulo  at 
Campinas ;  the  Agricultural  School  of  Parana  at  Curitiba ;  the  Campineira 
Agricultural  School  at  Campinas,  Sao  Paulo;  and  the  Agricultural  School  of 
Pernambuco  in  the  municipality  of  Jaboatao. 

The  one-hundredth  anniversary  of  the  agricultural  high  school  of  Hohen- 
heim,  A.  Morgen  {Fiihling's  Landw.  Ztg.,  67  {1918),  No.  21-22,  pp.  398-403). — 
An  account  is  given  of  the  present  status  of  the  Agricultural  High  School  and 
Agricultural  Experiment  Station  at  Hohenheim,  together  with  brief  statements 
concerning  their  historical  development. 

Field  trips  for  classes  in  vocational  agriculture,  W.  F.  Bruce  (Agr. 
Student,  26  (1920),  No.  5,  pp.  201-204,  figs.  2).— The  author  discusses  the  field 
trip  as  the  basis  rather  than  the  accessory  of  instriiction  in  vocational  agri- 
culture. He  suggests  taking  a  field  trip  whenever  the  class  can  learn  more  of 
value  out  on  the  farms  than  in  the  classroom.  Each  field  trip  should  be  pre- 
ceded by  a  period  of  preparation,  short  and  to  the  point,  in  which  the  class 
studies  the  problem  for  that  trip  in  such  a  way  as  to  make  its  solution  on  the 
trip  possible.  The  class  discussions  following  the  trip  should  be  reduced  to  as 
definite  conclusions  as  practicable.  Calculations  of  profits  attained  by  the 
methods  observed  give  the  most  decided  conclusion. 

The  teaching  of  food  values  in  the  elementary  schools,  R.  Biery  {Jour. 
Home  Econ.,  10  {1918),  No.  8,  pp.  353-357). — The  author  describes  a  series  of 
lessons  on  food  values  and  the  selection  of  food  given  as  an  experiment  to  both 
boys  and  girls  of  the  sixth  grade  of  the  University  of  Chicago  elementary 
school.  The  results  showed,  it  is  stated,  that  this  kind  of  subject  matter  can 
l)e  taught  to  pupils  of  that  age  providing  all  technical  information  is  reduced  to 
terms  comprehensible  to  them,  and  providing,  also,  that  the  work  be  vitalized 
by  constant  association  with  their  outside  interests.  If  these  two  requirements 
are  met  it  should  be  possible  to  give  a  usable  concept  of  food  values  in  about  34 
lessons. 

Home  project  work  in  vocational  home  economics  in  secondary  schools, 
AL  G.  Adams  {Jour.  Borne  Econ.,  10  {1918),  No.  8,  i)p.  558-362).— Instructions 
are  given  for  conducting  home  project  work  in  vocational  home  economics  in 
secondary  schools,  including  preliminary  steps  to  be  taken  by  the  teacher, 
suggested  projects  possible  for  the  four  years  of  the  course,  and  two  types  of 
first-year  projects  in  the  study  of  foods  and  of  textiles  and  clothing,  respectively, 
worked  out  in  greater  detail. 
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MISCELLANEOUS. 


Annual  report  of  the  director  of  the  experiment  station  on  work  done 
under  the  Local  Experiment  Law  in  1919,  .T.  F.  Duggar  {Alabanm  Col.  Stu. 
Circ.  43  (1920).  pp.  5-31). — This  includes  a  summarized  report  hy  the  director 
of  work  in  all  departments  conducte<l  under  this  State  law  for  1918,  a  financial 
statement  for  the  year,  and  detailed  reports  of  heads  of  departments,  includinjr 
reports  on  boys'  and  girls'  club  work  and  other  extension  activities.  The  report 
of  the  entomolojiist  is  abstracted  on  i)ajre  57  of  this  issue. 

Annual  Report  of  Idaho  Station,  1919  (Idaho  Sta.  Bui.  119  (1920).  pp. 
12,  fig.  1). — This  contains  tlie  organizntion  list,  a  report  of  the  director,  and 
financial  statements  for  the  Federal  funds  for  the  fiscal  year  ended  .Tune  30, 
1919,  and  for  the  remaining  funds  for  the  fiscal  year  ended  December  31,  1919. 

Report  of  the  New  Hampshire  Station  for  1918  {New  Hampshire  Sta. 
Bui.  192  (1919),  pp.  35). — This  contains  the  organization  list;  reports  of  the 
director  and  heads  of  departments,  the  experimental  features  of  which  are 
for  the  most  part  abstracted  elsewhere  in  this  issue;  a  financial  statement  for  the 
fiscal  year  ended  .Tune  30,  1918;  and  a  list  of  the  station  publications  from 
1888  to  1919. 

Twenty-eighth  Annual  Report  of  Oklahoma  Station  (Oklahoma  Sta.  Rpt. 
1919,  pp.  62,  fig.  1). — This  contains  the  organization  list,  reports  by  the  director 
and  heads  of  departments,  a  meteorological  summary,  two  special  articles,  and 
a  financial  statement  for  the  fiscal  year  ended  .Tune  30,  1919.  The  experimental 
work  reported  is  for  the  most  part  abstracted  elsewhere  in  this  issue. 

Report  of  experiments  at  Substation  No.  11,  Nacogdoches,  Texas,  G.  T. 
McNess  (Texas  Sta.  Bid.  254  (1919).  pp.  3-22,  figs.  6).— The  experimental  work 
at  this  substation  is  briefly  noted  elsewhere  in  this  issue. 

Index  [to  Bulletins  1-25  of  the  Virginia  Truck  Station]  (Virginia  Truek 
Sta.  Bui.  25  (1917),  pp.  7).— A  sub.iect  index  to  these  bulletins. 

[Norwegian  agricultural  terminology],  N.  Odegaard  (Tidsskr.  Norske 
Landbr.,  27  (1920),  No.  1,  pp.  13-28). — A  list  of  several  hundred  terms  com- 
monly occurring  in  Norwegian  agricultural  literature  is  given  with  definitions, 
and  a  discussion  of  the  use  of  certain  words  in  agricultural  terminology  is 
presented. 


NOTES. 


Alabama  College. — Dr.  Sprifiht  Dowell,  State  superintendent  of  education. 
has  been  elected  president,  beginning  July  1.  Dr.  C.  C.  Thach,  the  former 
president,  who  has  been  on  leave  of  absence  on  account  of  ill  health,  has  been 
appointed  president  emeritus. 

California  University  and  Station. — Dean  T.  F.  Hunt  of  the  College  of 
Agriculture  will  be  on  sabbatical  leave  of  absence  during  the  next  year  and 
will  spend  the  time  in  studying  agricultural  problems  in  Europe.  Walter 
Mulford,  director  of  resident  instruction,  will  be  acting  dean  during  his  ab- 
sence. 

Dr.  H.  J.  Webber,  director  of  the  station,  has  resigned  to  accept  a  commer- 
cial position  in  South  Carolina.  Dr.  C.  M.  Haring,  professor  of  veterinary 
science  and  veterinarian,  has  been  appointed  director  beginning  July  1. 

C.  V.  Castle,  instructor  in  animal  husbandry,  has  resigned  to  accept  a  posi- 
tion with  the  U.  S.  Department  of  Agriculture.  Dr.  E.  T.  Bartholomew  has 
been  appointed  assistant  professor  of  plant  pathology  in  the  Citrus  substation 
for  a  special  study  of  lemon  diseases.  Dr.  J.  P.  Bennett  has  been  appointed 
instructor  in  pomology. 

Delaware  College. — Press  reports  ainiounce  the  appointment  as  president  of 
Dr.  Walter  Hullihen,  dean  of  the  University  of  tbe  South,  to  succeed  Dr. 
Samuel  C.  Mitchell,  beginning  September  1. 

Indiana  Station. — -Joseph  Oskamp,  associate  in  pomology,  has  resigned  to 
assume  charge  of  horticultural  work  at  the  Missouri  Fruit  Station.-  The 
resignations  are  also  noted  of  R.  W.  Crabb,  James  L.  Poole,  and  C.  C.  Barkdell 
as  deputy  State  chemists  to  engage  in  commercial  work :  Dillon  S.  Myers,  as 
assistant  county  agent  leader  to  become  a  county  agent  in  Ohio;  and  Miss 
Nellie  Tracy,  as  administrative  assistant  in  charge  of  bulletin  editing.  '  I.  C. 
Hoffman,  of  the  Bureau  of  Plant  Industry  of  the  U.  S.  Department  of  Agricul- 
ture, has  been  appointed  assistant  in  horticulture  for  truck  crop  studies. 
John  Z.  Sheridan  has  been  appointed  assistant  in  soils  and  crops. 

Iowa  College  and  Station. — The  resignations  to  engage  in  c<immercial  work 
are  noted  of  Dr.  Arthur  W.  Dox  as  chief  chemist  in  the  station  and  K.  C. 
Ikeler  as  associate  professor  of  animal  hu.sbandry. 

Maryland  University. — State  legislation  has  recently  been  enacted  whereby 
on  July  1  the  Maryland  State  College  of  Agriculture  will  be  combined  with 
the  University  of  Maryland  School  of  Medicine  under  the  name  of  the  Uni- 
versity of  Maryland.  An  appropriation  of  .$42.50()  per  annum  was  made  for 
the  medical  school  for  the  ensuing  hiennium,  and  $186,476  in  1921  and  $165,416 
in  1022  for  the  other  departments  of  the  university.  An  appropriation  of 
S20.3,00()  was  also  made  for  buildings  and  equipment. 

Mississippi  Station. — The  increased  appropriations  -from  the  State  Legisla- 
ture for  experimental  work  have  enabled  the  station  to  make  the  following 
additions  to  its  staff:  D.  C.  Neal,  plant  pathologist  of  the  Georgia  State  Board 
()f  Entomology,  as  plant  pathologist ;  Earle  E.  Brintnall  as  dairy  husbandman  ; 
J.  C.  C.  Price,  associate  horticulturist  of  the  Alabama  College  and  Station,  as 
horticulturist;  F.  C.  Cottrell  as  agricultural  engineer:  W.  E.  Ayres,  cotton 
specialist  and  assistant  agronomist  at  the  Arkansas  Station,  as  plant  pathol- 
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ogist  to  be  located  at  the  Delta  Substation  ;  and  Harris  F.  Wallace  as  assistant 
to  the  director  at  the  Holly  Springs  Substation.  The  legislature  has  also 
authorized  a  new  substation,  to  be  located  in  the  brown  loam  area  in  Hinds 
County. 

Cornell  University. — Dr,  Cornelius  Betten,  secretary  of  the  college  of  agri- 
culture, has  been  iipixiinted  vice-dean  of  resident  instruction  therein,  begin- 
ning July  1. 

New  York  State  Station. — William  O.  Stone,  assistant  horticulturist,  re- 
signed May  1  to  take  up  farming  and  has  been  succeeded  by  Thomas  O.  Sprague. 

Oregon  College  and  Station. — James  T.  Jardine,  in  charge  of  grazing 
studies  in  the  Forest  Service,  U.  S.  Department  of  Agriculture,  has  been  ap- 
pointed director,  beginning  July  1.  Dr.  A.  B.  Cordley,  the  previous  director, 
continues  as  dean  of  the  school  of  agriculture.  Other  appointments  include 
Earl  B.  Osborne  and  B.  W.  Rodenwold  as  assistant  professors  in  animal  hus- 
bandry, H.  N.  Colmau  as  instructor  in  dairy  husbandry,  C.  C.  Ruth  as  as- 
sistant professor  of  farm  crops,  J.  R.  Kevins  as  instructor  in  farm  crops,  A.  E. 
Bi'andt  as  instructor  in  farm  mechanics,  A.  G.  Lunn  as  professor  of  poultry 
liusbandry,  H.  E.  Cosby  as  instructor  in  poultry  husbandry,  and  Ward  Cretcher 
as  instructor  in  soils. 

Pennsylvania  College  and  Station. — Graduate  students  have  recently  pur- 
chased at  public  auction  the  Joseph  Priestley  homestead  at  Northumberland, 
Pa.  The  house,  which  was  built  about  1795,  is  a  frame  structure,  but  is  in 
a  remarkable  state  of  preservation.  It  is  expected  to  dismantle  and  reerect 
it  on  the  college  campus  as  a  memorial  to  Priestley,  who  built  the  house  soon 
after  his  removal  to  this  country  and  occupied  it  luitil  his  death  in  1801.  It 
is  a  two-story  structure  45  by  50  ft.,  with  a  projection  about  25  ft.  square  at 
each  end.     One  of  these  projections  was  the  workshop  or  laboratory. 

The  purchase  has  been  made  for  the  alumni  of  the  college,  but  funds  for 
its  removal  and  re-erection  have  been  promisetl  by  an  unnamed  donor.  Accord- 
ing to  present  plans,  the  reconstruction  is  to  be  along  the  old  architectural 
lines,  but  modernized  and  adapted  to  some  suitable  iise  by  the  School  of  Natural 
Science. 

Recent  appointments  include  J.  Robert  Dawson  as  assistant  professor  of 
dairy  husbandry  extension,  H.  D.  Muuroe  as  assistant  professor  of  poultry 
husbandry  extension,  and  T.  B.  Charles  as  instructor  in  poultry  htisbandry. 
Dr.  D.  S.  Fox,  assistant  professor  of  agronomy,  has  resigned,  effective  July  1. 

Porto  Rico  Federal  Station. — Thomas  Bregger,  a  graduate  student  at  Cor- 
nell University,  has  been  appointed  plant  breeder. 

West  Virginia  Station. — H.  H,  Hanson,  chemist  in  charge  of  feeding  stuff 
analysis,  has  been  appointed  State  chemist  of  Delaware,  in  charge  of  a  new 
laboratory  which  is  to  carry  on  the  chemical  and  seed  testing  work  of  the 
State. 

States  Relations  Service. — Alvin  Dille,  specialist  in  agricultural  education 
and  in  charge  of  the  investigations  in  agricultural  instruction  in  schools  since 
1918,  died  June  13  after  a  sickness  of  several  months'  duration.  Mr.  Dille 
was  born  in  1876.  was  a  graduate  of  Ohio  Northern  University  and  Ohio  Uni- 
versity, and  had  also  attended  summer  cotirses  in  education  in  the  Ohio  State 
University,  University  of  Chicago,  and  the  Texas  A.  and  M.  College.  His  ex- 
perience as  a  teacher  of  science  and  agriculture,  as  a  superintendent  of  scliools, 
and  as  a  supervisor  in  the  teaching  of  agriculture  in  Nueces  County,  Tex., 
had  given  him  unusual  insight  into  the  problems  confronting  subcollegiate 
instruction  in  agriculture,  and  had  rendei'ed  his  services  in  the  preparation 
of  pedagogical  material  ol'  great  vahie. 


ADDITIONAI-  COPIES 

OF  THIS  PUBLICATION  MAY   BE   PROCURED  FROM 

THE  SUTEEINTENDENT  OF  DOCUMENTS 

GOVERNMENT  PRINTING   OFFIC^. 

WASHINGTON,  D.  C. 

AT 

15  CENTS  PER  COPY 

Subscription  Price,  $1  Per  Vol. 


I 


I 


U.  S.  DEPARTMENT   OF   AGRICULTURE 

STATES  RELATIONS  SERVICE 

A.  C.  TRDE,  DIRECTOR 


VoL  43  AUGUST,  1920  No.  2 


EXPERIMENT 

STATION 

RECORD 


.  WASHINOTON 

GOVERNMENT  PRINTING  OFTICB 

1920 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


Scientific  Bureaus. 

Weatheb  Bubeau — C.  F.  Marvin,  Chief. 

BuBEAu  OF  Ani:mal  Indxtstby — J.  R.  Mohler,  Chief. 

Bureau  of  Plant  Industey — W.  A.  Taylor,  Chief. 

Forest  Service — W.  B.  Greeley,  Forester. 
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In  common  with  most  activities  of  the  Government,  the  Federal 
Department  of  Agriculture  is  financed  primarily  by  annual  appro- 
jjriations.  These  appropriations  are  provided  mainly  l)y  the  Agri- 
cultural Appropriation  Act,  which  prescribes  in  considerable  detail 
most  of  the  Department's  lines  of  work  for  the  ensuing  year  and 
limits  (luite  clefinitcly  its  allotments  for  these  various  purposes.  For 
these  reasons  the  passage  of  the  act  by  Congress  is  an  event  of  annual 
importance  to  the  Department  and  to  all  Avho  are  interested  in  its 
activities. 

The  latest  of  these  acts,  covering  the  fiscal  year  ending  June  30, 
1921,  Avas  signed  by  President  Wilson  May  31,  1920.  It  carries 
appi'oi)riations  aggregating  $31,712,784.  This  represents  a  decrease 
over  the  total  in  the  corresponding  act  for  the  previous  year  of 
$2,187,427,  and  is  approximately  $0,000,000  less  than  the  estimates 
made  l)y  the  Department  of  its  needs  for  the  year. 

The  reduction  in  appropriaticms  is  divided  among  a  large  number 
of  items,  and  affects  the  work  of  practically  every  bureau.  It  inevi- 
tably foreshadows  a  material  curtailment  of  well-established  proj- 
ects and  the  complete  elimination  of  other  undertakings,  some  of 
them  of  long  standing.  Its  seriousness  is  also  increased  by  coming 
at  a  time  when,  as  was  pointed  out  by  Secretary  Meredith  in  dis- 
cussing the  situation,  "  a  dollar,  as  we  all  know,  buys  much  less  of 
everything  than  it  formerly  bouglit  and  also  does  considei-ably  less 
work.  Even  if  all  the  appropriations  had  been  retained  at  the  old 
figures,  therefore,  the  Department  would  have  been  seriously  handi- 
capped in  carrying  on  its  work  effectively." 

Notwithstanding  the  many  reductions,  most  of  the  Department's 
allotments  were,  as  a  matter  of  fact,  continued  on  the  previous  basis. 
In  some  cases  increases  were  allowed,  and  a  few  new  lines  of  work 
■were  authorized. 

No  alteration  was  made  in  the  salary  scales  of  the  Department. 
All  recommendations  of  salary  increases  were  omitted  from  the  esti- 
mates pending  a  report  from  the  Congressional  Joint  Commission 
on  Keclassification  of  Salaries  in  the  District  of  Columbia,  and  no 
action  was  taken  following  the  presentation  of  this  report  on  March 
12, 1920.     A  civil  service  retirement  law  was  adopted,  however,  under 

101 


I 


102  EXPERIMENT  STATION   RECORD.  [Vol.  43 

which  a  system  of  compulsory  savings  begins  August  1,  1920,  2.5  * 
per  cent  of  all  salaries  being  withheld  from  employees  until  their 
retirement  or  complete  separation  from  the  service. 
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Some  of  the  largest  reductions  carried  by  the  appropriation  act, 
aggregating  over  $300,000,  were  made  in  the  direct  allotments  to  the 
Bureau  of  Animal  Industry.  Also,  the  supplementary  appropria- 
tion to  the  Department  of  $1,000,000  to  combat  outbreaks  of  foot- 
and-mouth  disease  and  other  contagious  and  infectious  diseases  was 
practically  eliminated,  only  $50,000  being  appropriated.  This 
amount,  together  with  certain  unexpended  balances,  will  provide 
about  550,000  for  this  purpose  in  case  an  emergency  should  arise. 

The  bureau  funds  for  field  work  in  the  eradication  of  hog  cholera 
were  reduced  from  $446,865  to  $192,200.  This  will  involve  a  radical 
curtailment  of  the  campaign,  which  has  been  carried  on  in  thirty-six 
of  the  principal  hog-raising  States  at  an  estimated  annual  saving  to  j 
farmers  of  $40,000,000  a  year.  It  is  announced  tliat  the  field  forces 
of  140  specialists  will  be  reduced  to  about  54,  and  that  much  of  the 
cooperation  with  the  States  will  have  to  be  abandoned  entirely. 

The  funds  for  tick  eradication  were  reduced  from  $741,980  to; 
$681,160,  an  allotment  of  $50,000  for  live  stock  and  dairying  demon- 
stration work  in  cooperation  with  the  States  Relations  Service  being 
omitted  altogether.  In  consequence,  the  Federal  live  stock  demon- 
stration work  in  areas  freed  of  ticks  will  cease,  and  beef  cattle 
specialists  will  be  withdrawn  from  ten  States  and  dairy  specialists 
from  six  States  in  the  South. 

A  net  reduction  of  $14,400  in  the  appropriation  for  the  study  of 
animal  diseases  will  necessitate  the  abandonment  in  New  York  and 
Texas  of  cooperative  work  looking  to  the  control  of  contagious 
abortion  of  cattle.  Curtailment  is  also  anticipated  in  the  studies 
of  stock-poisoning  by  plants,  anthrax,  tuberculosis,  and  various 
animal  parasites.  Another  reduction  is  of  $23,600  for  dourine  eradi- 
cation. For  the  tuberculosis  campaign,  the  allotment  for  the  pay- 
ment of  indemnities  Avas  decreased  from  $1,000,000  to  $680,440, 
while  that  for  administration  and  operating  expenses  was  increased 
from  $500,000  to  $800,000. 

A  net  reduction  of  $12,750  in  the  funds  for  dairy  investigations 
will  oblige  the  Department  to  withdraw  financial  support  of  coop- 
erative cow  testing  work  in  ten  States,  from  cooperative  work  in 
improving  the  quality  and  increasing  the  use  of  dairy  products  in 
four  States,  and  from  the  employment  of  dairy  specialists  for 
demonstration  work  in  Nevada  and  Wyoming.  There  were  alsoi 
small  decreases  in  the  appropriations  for  experiments  and  demon- 
strations in  live  stock  production  in  the  cane-sugar  and  cotton  dis- 
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tricts  and  for  experiments  in  the  breedinji;  of  horses  for  military 
purposes.  On  the  otlicr  hand,  a  new  item  provides  $10,(H)()  for  live 
stock  experiments  and  demonstrations  with  both  beef  and  dairy 
animals  by  the  Woodward,  Okla.,  field  station. 

The  meat  inspection  service  receives  $81)2,580  as  a  sup[)kMii('nt 
to  the  permanent  appro[)riation  of  $3,000,000  per  annum.  This  is  a 
net  increase  of  $2-1,300. 

The  largest  reductions  to  any  one  bureau  were  from  $3,370,038  to 
$3,004,304  in  the  Bureau  of  Plant  Industry.  In  cereal  investi<!;a- 
tions  alone  $80,000  was  cut  off,  involvinjjj  a  material  modification  of 
j)lans.  Field  stations  in  operation  for  several  years  are  to  be  closed 
in  nine  States.  Investigations  of  stem  rust  of  cereals  in  progress  in 
fi\e  States  are  to  be  discontinued,  and  other  studies  in  fifteen  States 
will  be  reduced  in  scope. 

The  field  stations  at  San  Antonio,  Tex.,  and  on  the  Umatilla, 
Oreg.,  and  Kewlands,  Nev.,  reclamation  projects  wall  also  be  closed 
because  of  a  reduction  of  $20,000  in  the  allotment  for  studies  of 
western  irrigation  agriculture.  A  similar  reduction  in  tlie  appro- 
priation for  studies  of  drug,  poisonous,  and  oil  plants  involves  the 
abandonment  of  cooperative  work  with  drug  crops,  a  material  cur- 
tailment of  a  camphor-introduction  project,  and  other  readjust- 
ments. An  appropriation  of  $32,500  for  biophysical  investigations 
of  the  relation  to  plant  growth  of  such  factors  as  temperature,  mois- 
ture, soils,  and  air  was  eliminated  completely. 

Increases  of  $10,000  each  were  granted  for  studies  of  potato  dis- 
eases, notably  potato  wart  and  "  mosaic,"  and  for  soil  fertility  investi- 
gations with  special  reference  to  new  fertilizer  materials.  There  was 
also  an  increase  of  $5,000  to  increase  the  facilities  for  conducting 
seed  testing  work. 

The  new  allotment  for  foreign  seed  and  plant  introduction  is 
$92,700.  This  is  a  decrease  over  the  previous  year,  but  attributable 
to  the  inclusion  at  that  time  of  $50,000  for  the  establishment  of  a 
plant  inspection  and  detention  station  since  located  on  a  tract  of 
fifty  a<res  at  Bell,  Md. 

Although  eliminated  by  the  Senate  following  the  recommendation 
of  Secretary  Meredith,  the  Congressional  seed  distribution  was  even- 
tually continued  on  the  usual  basis  with  an  allotment  of  $239,410. 
This  is  a  net  decrease  of  $11G,5G4  over  the  previous  year. 

The  appropriations  for  the  Forest  Service  aggregate  $5,870,822, 
with  $125,000  additional  for  cooperation  with  the  States  in  fire 
protection  under  the  Appalachian  Forest  Reserve  Act,  $250,000  for 
general  forest  fire  prevention,  and  $50,000  for  cooperation  with  the 
War  Department  in  the  maintenance  of  an  air  patrol  for  fire  pre- 
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vention  and  suppression  in  the  National  Forests  of  the  Pacific  Coast 
and  Rocky  Mountains.  The  bulk  of  the  appropriation  is,  as  usual, 
to  be  used  in  the  administration,  protection,  and  development  of 
the  National  Forests,  which  it  is  of  interest  to  note  returned  in 
receipts  for  the  fiscal  year  1919  $4,358,414.86.  There  were  decreases 
from  $45(),()()0  to  $40U,()()0  in  the  funds  for  forest  improvement  work, 
from  $145,640  to  $120,640  for  tree  planting  on  the  National  Forests, 
from  $107,000  to  $87,000  for  land  classification  and  entry  surveys, 
and  from  $78,728  to  $50,000  for  silvicultural  investigations.  The 
last-named  of  these  reductions  will  necessitate  the  closing  of  three 
of  the  four  forest  experiment  stations  in  the  western  National  For- 
ests, and  the  abandonment  of  most  of  the  maintenance  and  reproduc- 
tion studies  now  under  way  in  the  East  and  South.  On  the  other 
hand,  the  item  for  forest  products  investigations  was  enlarged  from 
$173,260  to  $223,260,  thus  allowing  further  development  of  box 
tests  and  studies  of  the  drying  of  woods,  treatments  to  prevent  losses 
by  decay  and  fire,  reduction  of  waste  in  lumber  manufacture,  and 
increased  efficiency  in  pulp  and  paper  making. 

The  Bureau  of  Chemistry  received  $1,333,591,  a  net  decrease  of 
$57,980.  The  appropriation  for  enforcing  the  Federal  Food  and 
Drug  Act  was  reduced  $30,000,  although,  in  the  words  of  the  Secre- 
tary Meredith,  "  even  w^ith  the  present  appropriation,  the  Depart- 
ment has  been  able  to  maintain  the  enforcement  of  that  important 
law  only  with  great  difficulty  and  through  the  practice  of  the  most 
rigid  economy.  With  the  reduced  amount  provided  for  next  year 
and  constantly  increasing  costs  of  operation,  it  will  be  necessary  to 
cut  down  the  force  to  such  a  point  that  the  food  and  drugs  consumed 
by  the  j^eople  of  this  country  can  not  be  safeguarded  with  the  usual 
measure  of  thoroughness." 

A  new  paragraph  transfers  to  the  Department  the  enforcement  of 
the  Federal  Tea-Importation  Act  with  an  appropriation  of  $40,000. 
This  law,  which  antedates  the  Food  and  Drugs  Act,  is  designed  to 
prevent  the  importation  of  impure  and  unwholesome  tea  and  has  been 
under  the  jurisdiction  of  the  Treasury  Department.  The  transfer 
thus  unifies  the  Federal  inspection  of  imported  foods. 

A  reduction  of  $31,020,  or  over  thirty  per  cent,  was  made  in  the 
bureau's  allotment  for  studies  of  coloring  materials.  The  appro- 
priations for  poultry  and  fish  investigations  were  combined,  with  a 
net  decrease  of  $10,000.  An  increase  of  $3,000  was  granted  for 
studies  of  sirup  manufacture,  and  authorit}^  was  given  to  use  $7,500 
in  experiments  in  the  production  of  sirups,  sugar,  starch,  dextrins, 
and  other  products  from  the  sweet  potato. 

There  is  an  increase  from  $191,235  to  $542,215  for  the  Bureau  of 
Soils.    Of  this,  $192,900,  a  net  increase  of  $67,400,  is  for  the  comple- 
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tion  and  ojieration  of  the  experiiiu'iital  kelp  potash  i)laiit  at  Suiunier- 
hmd,  Cal.  This  plant  has  been  producing  potash  and  its  l)y-products 
in  commercial  quantities  for  some  time,  and  it  is  estimated  that  the 
receipts  in  the  fiscal  year  1921  will  more  than  cover  all  expenses  of 
operation. 

An  increase  of  $5,500  in  the  funds  for  the  investigation  of  other 
fertilizer  resources  is  to  be  used  in  the  development  of  a  process  for 
the  production  of  more  concentrated  phosphate  fertilizers  from  low- 
grade  raw  materials.  A  modified  blast  furnace  of  semicommercial 
size  is  in  course  of  construction  at  Arlington,  Va. 

The  allotment  for  soil  surveys  was  reduced  from  $198,200  to 
$178,900.  Other  activities  of  the  bureau  were  continued  without 
material  change. 

The  funds  allotted  to  the  Bureau  of  Entomology  aggregate 
$1,123,460,  and  in  addition  $400,000  (an  increase  of  $150,000)  is 
provided  elsewhere  in  the  act  to  combat  the  spread  of  the  European 
corn  borer,  and  $488,560  for  the  campaign  to  eradicate  the  pink  boll- 
worm  of  cotton.  This  is  a  net  increase  of  $34,860  over  the  cor- 
responding items  in  the  previous  act,  some  projects  being  curtailed 
and  others  extended.  For  instance,  $75,000  additional  is  provided 
to  extend  the  campaign  for  the  control  of  the  Japanese  beetle,  a 
serious  enemy  of  orchards,  vineyards,  truck  crops,  ornamentals, 
shade  trees,  and  many  other  plants,  now  established  over  an  area  of 
about  15,000  acres  in  Burlington  and  Camden  Counties,  in  Xew 
Jersey.  Another  increase  of  $24,600  is  for  experiments  in  the  control 
of  the  cotton  boll  weevil  by  the  use  of  calcium  arsenate  in  dusting. 

On  the  other  hand,  a  reduction  of  $7,590  in  the  amount  provided 
for  forest  insect  investigations  will  compel  the  abandonment  of 
field  stations  in  Colorado,  Oregon,  and  California,  and  of  all  work 
in  the  Xorthwestern  and  Southeastern  States  on  insect  infestation 
of  forests,  cut  timber,  and  forest  products.  The  allotment  for  insects 
affecting  truck  crops  and  stored  products  was  cut  $21,760,  and 
$10,000  of  the  remaining  funds  is  to  be  diverted  to  a  new  project  on 
the  grain  moth,  so  that  considerable  curtailment  is  necessitated  on  the 
project  for  the  control  of  the  sweet-potato  weevil,  and  the  closing 
of  field  stations  for  studies  of  sugar  beet  and  potato  insects  in  Colo- 
rado and  berry  and  cabbage  insects  in  North  Carolina.  Other  re- 
ductions include  $10,000  for  miscellaneous  investigations,  notably 
some  of  the  systematic  work  and  studies  of  pests  affecting  man  and 
domestic  animals;  $2,000  for  the  studies  of  tropical  and  subtropical 
plant  insects;  and  $52,650  for  the  campaign  against  the  gipsy  and 
brown-tail  moths.  Likewise  the  pink  bollworm  fund,  administered 
by  the  Federal  Horticultural  Board,  is  reduced  $100,000,  although 
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this  insect,  deemed  possibly  the  most  destructive  enemy  of  cotton 
in  the  world,  has  now  been  found  in  several  counties  of  Texas  and 
three  parishes  of  Louisiana. 

Under  the  Bureau  of  Biological  Survey,  provision  is  made  for  ex- 
periments and  demonstrations  for  the  improvement  of  the  reindeer 
industry  in  Alaska,  and  for  the  transfer  from  the  Department  of 
Commerce  of  its  powers  and  duties  as  regards  the  protection  of  land 
fur-bearing  animals  in  Alaska.  The  reindeer  studies  are  to  be  in 
cooperation  with  the  Bureau  of  Education,  through  whose  efforts  171 
animals  were  imported  from  Siberia  in  1892,  and  which  will  continue 
to  foster  the  industry  among  the  natives  of  the  region.  The  numljer 
of  reindeer  has  now  increased  to  about  200,000,  and  it  is  thought  that 
fully  10,000,000  animals  could  be  maintained  within  the  Territory. 
The  immediate  projects  contemplated  include  attempts  to  produce 
a  larger  animal  through  caribou  crosses,  and  the  study  of  several 
diseases.  The  initial  appropriation  for  reindeer  investigations  is 
$25,000  and  that  for  the  enforcement  of  the  laws  relating  to  fur- 
bearing  animals  $15,000.  The  bureau  also  receives  $5,135  additional 
for  the  maintenance  of  its  bird  and  game  reservations.  Its  total  for 
all  purposes  is  $785,885. 

The  appropriations  of  the  Bureau  of  Crop  Estimates  were  reduced 
from  $371,102  to  $318,656.  This  reduction  is  mainly  in  its  field  work, 
and  involves  the  discontinuance  of  all  special  service  except  the  regu- 
lar monthly  reports  on  the  staple  crops.  The  estimates  which  will 
thus  be  suspended  include  those  made  by  specialists  on  cotton,  to- 
bacco, and  rice,  and  the  special  forecasts  on  fruit  and  truck  crops.  A 
new  provision  in  the  act  authorizes  the  cooperation  with  the  bureau 
in  its  statistical  work  of  the  States  Relations  Service  and  Qther| 
Federal,  State,  and  local  agencies,  the  report  of  the  House  Committee  ' 
recommending  the  utilizing  of  the  county  agents  in  estimating  crops. 

The  States  Relations  Service  received  a  total  of  $4,870,160,  as  com- 
pared with  $4,905,820  in  the  previous  act  and  $4,968,540  in  its  esti- 
mates. The  reductions  were  mainly  through  the  elimination  of  sev- 
eral low-paid  positions  on  its  statutory  roll,  and  Avhich  had  been 
vacant  for  some  time.  Some  changes  were  also  made  in  the  allot-! 
ments  to  the  insiQar  experiment  stations,  that  in  the  Virgin  Islam 
receiving  an  increase  from  $15,000  to  $20,000  and  Guam  a  reductioi 
to  $15,000.  The  appropriation  of  $16,360  for  the  work  with  farmers 
institutes  and  agricultural  schools  was  eliminated  by  the  Senate,  but 
ultimately  restored  in  conference.  The  remaining  items  were  con- 
tinued unchanged,  including  $1,440,000  for  payments  under  the 
Hatch  and  Adams  Acts,  $1,500,000  to  supplement  the  permanent  ap- 
propriation of  $3,580,000  under  the  Agricultural  Extension  Act, 
$634,800  for  farmers'  cooperative  demonstration  work  in  the  cotton 
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Itt'lt,  $715,720  for  the  coricspoiurni^^  woi-k  outside  that  territory, 
$r)(),()()()  eac-h  for  the  experiment  stations  in  Hawaii  and  Porto  Ivico, 
$75,000  for  those  in  Ahiska,  and  $44,300  for  the  Ofiice  of  Home 
Economics. 

The  api)r()i)riations  of  the  Bureau  of  Public  Roads  showed  a 
rechiction  of  $79,300.  The  allotments  for  irrigation  and  drainage 
investigations  were  each  diminished  by  $20,000,  making  available 
$G2,440  and  $53,7G0,  respectively.  There  was  also  a  cut  of  $35,000 
in  the  funds  for  field  experiments  in  road  construction  and  mainte- 
nance, while  a  like  sum  was  taken  from  the  allotment  for  road 
building  and  maintenance  studies  and  added  to  that  for  investiga- 
tions of  road  materials.  The  aggregate  of  the  funds  for  the  bureau 
as  carried  in  this  act  is  $515,020,  but  it  is  important  to  recall  that 
in  addition  it  receives  large  administrative  funds  under  the  Federal 
Aid  Poad  Act  of  1916  and  a  supplementary  provision  in  the  Post 
Ofiice  Ai)propriation  Act  of  February  28,  1919.  The  Federal  funds 
under  these  two  acts  for  the  fiscal  year  1921,  which  is  the  final  year 
for  which  appropriations  have  been  made,  amount  to  $100,000,000, 
of  which  $3,000,000  is  available  for  administrative  purposes. 

The  Bureau  of  Markets  will  receive  $2,538,709,  a  decrease  from 
$2,811,305.  The  reduction  is  divided  among  a  number  of  items, 
$30,000  being  in  the  funds  for  studies  in  marketing  and  distributing 
farm  products.  This  involves  the  discontinuance  of  work  under  way 
in  twenty  cities  and  also  the  studies  of  direct  marketing  by  parcel 
post,  exj)ress,  and  similar  agencies.  On  the  other  hand,  $20,000  is 
allotted  to  a  new  project  on  methods  of  preventing  deterioration  of 
fruits  and  vegetables  in  transportation  and  storage.  The  market 
news  service  on  fruit  and  vegetables  and  on  live  stock  and  meats,  for 
which  at  one  time  17,000  miles  of  leased  wires  were  in  operation,  is  to 
be  further  curtailed  from  the  present  5,000-mile  basis  because  of  a 
reduction  of  $58,080. 

The.  appropriation  for  cooperation  M'ith  the  States  in  marketing 
work  was  reduced  $0,050.  This  cooj^cration  now  includes  agricul- 
tural colleges  and  other  agencies  in  twenty-eight  States,  and  it  had 
been  intended  to  extend  it  to  others.  An  allotment  of  $15,780  for 
studies  of  cooperation  among  farmers  was  eliminated  because  of 
the  transfer  of  this  W'Ork  to  the  Office  of  Farm  Management  and 
Home  Economics. 

The  appropriation  of  $35,000  granted  the  previous  year  to  com- 
pute tlie  work  of  the  Domestic  Wool  Section  of  the  War  Industries 
Board  was  reduced  to  $15,000.  Another  war-time  appropriation 
of  $75,000  for  the  regulation  of  stoclcyard  practices  was  eliminated. 

No  cliange  w\is  made  in  tlie  funds  for  the  enforcement  of  the 
U.  S.  Warehouse  and  Standard  Containers  Acts,  but  because  of  the 
185072°— 20 2 


I 


108  EXPEKIMENT   STATION   RECORD.  [Vol.  43      ' 

cessation  of  funds  hitherto  provided  under  the  Wheat  Price  Guar- 
anty Act  of  1919  an  apparent  increase  under  the  U.  S.  Cotton 
Futures  Act  was  actually  a  reduction  of  $70,100.  There  was  also  a 
net  diminution  of  $47,300  in  the  funds  for  the  administration  of 
the  U.  S.  Grain  Standards  Act,  and  $11,600  in  those  for  <!;rain  stand- 
ardization investigations.  The  field  stations  at  Salt  Lake  City  and 
Cleveland  are  to  be  closed,  work  elsewhere  curtailed,  and  the  promul- 
gation of  standards  for  milled  rice  deferred  for  at  least  a  year. 

The  Plant  Quarantine  Act  of  1912  was  amended  by  providing  for 
Federal  regulation  of  nursery-stock  movement  from  or  into  the 
District  of  Columbia  and  the  control  of  plant  diseases  and  insect 
pests  within  the  District,  and  the  Federal  Horticultural  Board  was 
granted  an  increase  from  $47,700  to  $125,450  to  enforce  the  act.  It 
is  proposed  to  develop  a  more  adequate  port  inspection  service  to 
cooi^erate  with  the  Customs  Service  and  State  officials  in  the  enforce- 
ment of  quarantines  against  the  entry  of  dangerous  pests  from  for- 
eign countries.  The  funds  for  enforcing  the  Insecticide  Act  were 
increased  from  $123,940  to  $147,350. 

The  Office  of  the  Secretary  receives  $465,260.  This  is  an  apparent 
decrease  of  $35,260,  but  is  largely  attributable  to  the  provision  of 
only  one  Assistant  Secretary  instead  of  two,  and  to  the  transfer 
to  the  Division  of  Publications  of  certain  editorial  functions,  the 
Office  of  Information,  and  the  Office  of  Exhibits. 

The  title  of  the  Office  of  Farm  Management  was  broadened  into 
that  of  Office  of  Farm  Management  and  Farm  Economics.  The 
total  appropriations  for  the  office  were  increased  from  $302,590  to 
$375,390,  and  the  allotment  which  may  be  used  in  ascertaining  the 
cost  of  production  of  the  principal  staple  agi'icultural  x^i"otlucts 
from  $23,873  to  $78,873. 

The  funds  of  the  Division  of  Publications  were  increased  to  $374,- 
090,  of  which  $70,000  is  for  exhibits  at  State,  interstate,  and  inter- 
national fairs  held  within  the  United  States  and  the  remainder  for 
the  preparation,  illustration,  and  distribution  of  the  Department 
publications  and  other  illustrative  material.  Expenditures  for 
printing  and  binding,  however,  were  as  usual  appropriated  for  sep- 
arately in  the  Sundry  Civil  Appropriation  Act.  This  act  carries 
$725,000  for  the  purpose,  of  which  $47,000  is  for  the  Weather  Bureau 
and  $250,000  for  farmers'  bulletins.  It  also  authorizes  the  continu- 
ance until  June  30,  1921,  of  the  various  journals  and  other  periodical 
j)ublications  of  the  Government,  which  under  previous  legislation 
would  otherwise  have  been  forced  to  cease  publication  at  the  adjourn- 
ment of  the  last  session  of  Congress.  This  action  followed  the  veto 
by  the  President  of  the  Legislative,  Executive,  and  Judicial  Appro- 
priation Act,  because  of  the  inclusion  therein  of  a  clause  which  would 
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have  authorized  the  Confjressional  Joint  Committee  on  l*rintin<!:  to 
(liscontiniie  these  periodicals  at  any  time. 

The  Avork  of  the  remainin<^  branches  of  the  Department  was  pro- 
vided for  substantially  as  at  present.  The  Weather  Bureau  receives 
$l.S7().r)r)()  instead  of  $1.<S8(),21(),  and  there  are  sli<,dit  chan<;es  in  the 
phraseolojry  of  some  of  the  allotments.  The  Division  of  Accounts 
and  Disbursements  was  granted  $49,820  and  the  Library  $54,480. 
For  the  miscellaneous  expenses  of  the  Department  $ir>G,000  was 
made  available,  besides  $1G4,GC6  for  rent  in  the  District  of  Columbia. 

As  usual  the  act  contains  considerable  general  legislation.  In  addi- 
tion to  items  already  referred  to,  provision  was  made  for  the  appoint- 
ment of  a  Congressional  Short-time  Rural  Credits  Coimnittee  to  re- 
port on  the  practicability  of  this  type  of  credit  legislation.  This  com- 
mittee is  composed  of  the  chairman  and  two  other  members  of  the 
Senate  and  House  committees  on  agriculture  and  banking,  and  $5,000 
is  appropriated  for  its  expenses.  A  yield  of  5  ]ni.  or  less  per  acre  of 
wheat  in  drought  stricken  regions  was  declared  to  be  a  crop  failure, 
releasing  farmers  who  had  borrowed  from  the  Government  to  pur- 
chase seed  wheat. 

The  Secretary  of  Agriculture  was  authorized  to  acquire  or  purchase 
at  a  nominal  price  the  tracts  now  occupied  by  four  of  the  Depart- 
ment's field  stations  for  the  propagation,  testing,  and  distributing  of 
new  crop  plants.  These  tracts  include  about  80  acres  at  Chico,  Cal., 
GO  acres  at  Bellingham,"  Wash.,  25  acres  at  Buena  Vista,  Fla.,  and  46 
acres  at  Savannah,  Ga.  A  commission  consisting  of  the  Secretary  and 
three  other  members  of  the  Cabinet  was  appointed  to  report  on  the 
feasibility  of  utilizing  the  property  formerly  occupied  by  the  Weather 
Bureau  at  Mount  Weather,  Va.,  as  a  sanitarium  or  home  for  disabled 
ex-service  men  or  for  other  governmental  purposes. 

An  element  of  special  interest  attaches  to  the  new  act  in  that  it  is 
probably  the  last  to  be  made  up  by  the  House  Committee  on  Agricul- 
ture. Under  a  recent  change  in.  the  House  rules  tlie  privilege  of  re- 
porting measures  making  appropriations  will  henceforward  be  cen- 
tralized in  the  Committee  on  Appropriations.  This  committee  is  to 
be  enlarged  to  thirty-five  members,  and  it  is  expected  that  to  a  sub- 
committee will  be  delegated  the  preparation  of  future  agricultural 
appropriation  bills  and  their  management  in  the  House.  The  Com- 
mittee on  Agriculture,  which  has  performed  this  function  continu- 
ously since  the  establishment  of  the  Department  and  has  exercised  a 
very  great  influence  on  its  development,  is  thus  relieved  of  jurisdiction 
hereafter  except  as  regards  matters  of  new  legislation.  The  change 
is  hence  a  radical  one,  and  its  workings  will  be  observed  with  nnich 
interest. 
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On  the  origin  of  the  humin  formed  by  the  acid  hydrolysis  of  proteins. — ■ 
IV,  Hydrolysis  in  the  presence  of  aldehydes. — III,  Comparative  hydrolysis 
of  fibrin  and  gelatin  in  the  presence  of  various  aldehydes,  G.  E.  Holm  and 
R.  A.  GoRTNEE  (Jour.  Aiiier.  Clwm.  Soc,  42  (1920),  No.  3,  pp.  632-640,  fig.  i).— 
The  observations  previously  noted  (E.  S.  K.,  38,  p.  201)  regarding  the  hy- 
drolysis of  fibrin  and  gelatin  in  the  presence  of  formaldehyde  have  been  ex- 
tendetl  to  include  a  study  of  the  effect  of  benzaldehyde,  acetaldehyde,  and 
butyric  and  isobutyric  aldehydes. 

As  no  fibrin  such  as  was  used  in  the  previous  experiments  could  be  obtained, 
certain  of  the  experiments  with  formaldehyde  were  also  reiieated  with  the  new 
material,  which  consisted  of  commercial  fibrin  from  blood  puritieil  by  dissolv- 
ing in  0.2  per  cent  NuUH,  filtering  through  four  double  cheesecloths,  pre- 
cipitating with  HCl,  washing  the  precipitate  until  free  of  HCl,  and  drying 
and  grinding  the  product.  The  method  followed  was  the  same  as  that  u.sed  in 
the  former  experiments  with  the  exception  that  hydrolysis  was  continued  for 
24  hours  only,  and  that,  in  addition  to  the  other  determinations,  the  total 
amino  nitrogen  was  determined  in  the  filtrate  from  the  soluble  humin. 

The  data  obtained  with  formaldehj'de  confirm  the  conclusions  of  the  previous 
paper.  With  benzaldehyde  in  increasing  aniDunts,  there  was  an  increase  in  the 
amount  of  insoluble  humin  up  to  a  constant  value,  but  no  increase  in  ammonia 
or  soluble  humin.  Since  it  has  been  shown  by  Gortner  (E.  S.  R.,  36,  p.  108)  that 
when  fibrin  is  hydrolyzed  with  HCl  in  the  presence  of  benzaldehyde  a  large 
part  of  both  tryptophan  and  tyrosin  remain  in  the  acid-insoluble  humin,  the 
maximum  amount  of  insoluble  humin  is  considered  to  be  derived  front  trypto- 
phan and  tyrosin  present  in  the  gelatin  and  fibrin.  As  the  insoluble  humin  ob- 
tained in  the  presence  of  formaldehyde  has  been  shown  in  the  preceding  paper 
to  be  derived  almost  exclusively  from  tryptophan,  the  authors  conclude  that 
"  by  utilizing  both  the  formaldehyde  and  benzaldehyde  data  one  may  estimate 
at  least  the  minima  tryptophan  and  tyrosin  content  of  a  protein." 

The  action  of  butyric  and  isobutyric  aldehydes  upon  protein  hydrolysis  was 
sinnlar  to  the  action  of  benzaldehyde  with  the  exception  of  the  possible  adsorp- 
tion or  occlusion  of  other  nitrogen  compounds  due  to  polymerization  of  the 
aldehydes.  Consistent  results  were  not  obtained  with  acetaldehyde,  probably 
on  account  of  its  rajad  polymerization. 

The  total  amino  nitrogen  in  the  filtrate  fron*  the  soluble  humin  fell  rapidly 
with  the  addition  of  increasing  amounts  of  formaldehyde,  while  there  was  at 
the  most  only  a  slight  decrease  in  the  amino  nitrogen  figures  in  the  case  of  the 
other  ald(>hydes. 

"  Our  data  confirm  the  conclusion  that  the  formation  of  the  black  acid- 
insoluble  humin  in  a  normal  protein  hydrolysate  (only  protein  and  acid  present) 
is  dependent  upon  the  presence  of  trytophan  in  the  protein  molecule,  and  the 
only  part  which  any  of  the  other  known  amino  acids  has  in  such  humin  forma- 
tion is  to  (perhaps)  furnish  an  insignificant  amount  of  nitrogen  to  the  humin 
fraction  through  either  adsorption  or  occlusion." 
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Tlic  oriftin  of  tlu'  huiiiin   fornu'd  by  the  acid  hydrolysis  of  proteins  — 

V,  U.  A.  (.JoKTNKK  and  U.  E.  Holm  {Jour.  Aiitir.  Vltcin.  .s'oc,  .'i^  (1920),  No.  Jf,  pp. 
82J-827). — To  further  confirm  the  conclusion,  noted  above,  that  the  blacli 
insoluble  huinin  formed  in  protein  hydrolysis  is  due  to  trytophan  in  the  presence 
of  an  aldehyde,  15  pure  amino  aciils  were  mixed  in  various  proportums  and 
boiled  with  20  per  cent  HCl,  botli  in  the  presence  and  in  the  absence  of 
formaldehyde. 

The  only  experiment  which  yielded  any  insoluble  humin  nitrogen  was  that 
ill  which  both  trJ^)tophan  and  aldehyde  were  present.  The  nitrogen  secured 
ill  that  fracticm  amounted  to  95.5  per  cent  of  the  tryptophan  nitrogen  which 
had  been  added.  This  is  thought  to  afford  conclusive  proof  that  the  black 
insoluble  humin  is  derived  from  tryptophan,  and  when  the  proper  amount 
of  aldehyde  is  present  is  a  quantitative  measure  of  the  tryptoplian  present. 

The  evidence  pre.sented  in  an  earlier  paper  (E.  S.  R.,  38,  p.  201)  that  soluble 
humin  is  derivetl  from  ty rosin  was  confirmed,  for  only  those  hydrolysates 
which  contained  both  tyrosin  and  aldehyde  yielded  appreciable  amounts  of 
soluble  humin.  On  account  of  the  solultility  of  humin  it  can  not,  however, 
1k'  usetl  as  a  quantitative  measurement  of  the  tyrosin. 

>.'o  evidence  was  secured  in  these  experiments  as  to  the  nature  of  the 
jihosphotungstic  acid  humin.  When  both  tryptophan  and  formaldehyde  were 
I  (resent  in  the  proportions  necessary  for  the  maximum  formation  of  insoluble 
humin  there  was  less  deamination  than  when  either  the  aldehyde  or  tryp- 
tophan was  absent.    Cystin  was  not  readily  deaminized. 

The  food  of  the  small  sea  herring  and  ammonia  and  aniins  as  end  prod- 
ucts of  its  deconii)osition,  F.  C.  Wkhkr  and  .1.  B.  Wilson  (Jour.  Amer.  Chcm. 
Hoc,  42  (J920),  No.  4,  pp.  8^1-8^9). — This  paper  reports  the  results  obtained  in 
the  chemical  study  of  the  herrings  used  in  the  sardine  industry  of  Maine  and 
of  their  feed,  continuing  the  investigation  previously  noted  (E.  S.  R.,  40,  p.  411) 
and  supplementing  the  bacteriological  studies  of  Obst   (E.  S.  R.,  40,  p.  ,555). 

Ammonia  and  amins  were  found  in  appreciable  quantities  in  the  different 
forms  of  herring  feed  (copepods  and  schizopods)  which  had  undergone  decom- 
position, in  culture  media  in  which  the  bacteria  BaciUioi  tvalfisehra ii.ich hr<i ml 
and  lUiciUus  B.,  conmionly  found  associated  with  tlie  feed,  were  grown,  and 
ill  the  contents  of  the  digestive  tract  of  "belly-blown"  "feedy"  fish.  Skatol 
and  indol  were  also  identified  in  the  culture  media  in  wMch  the  bacteria  had 
grown. 

The  results  indicate  that  the  decomposition  of  the  feed  is  due  to  the  action 
of  the  two  bacteria  which  are  always  found  associated  with  the  feed,  and  is 
responsible  for  the  bursting  of  the  bellies  of  "  feedy  "  fish  and  the  occasional 
.swelling  and  spoilage  of  canned  sardines. 

On  amino-acids. — II,  Hydro\yglutamic  acid,  H.  D.  Dakin  (Bioclicm. 
Jour.,  IS  (1919),  No.  4,  pp.  398-J,29) .—In  continuation  of  the  investigation  pre- 
viously noted  (E.  S.  R.,  40,  p.  611).  the  re.sults  are  reported  of  a  further  study 
of  the  new  animo  acid  /3-hydroxyglutamic  acid,  together  with  experiments 
on  its  synthesis  and  that  of  allied  substances. 

Although  considerable  difliculty  was  experienced  in  synthesizing  the  inactive 
acid  the  synthesis  was  finally  effected  with  glutamic  acid  as  a  starting  point. 
The  intermediat«!  steps  in  the  synthesis  and  the  methods  which  proved  unsuc- 
cessful are  outlined.  The  acid  has  been  isolated  from  gliadin  and  glutenin 
by  the  method  used  in  its  isolation  from  caseinogen. 

*' When  administered  to  a  diabetic  (phloridzinised)  dog  /3-hydroxyglutamic 
acid  yields  55  to  60  per  cent  of  its  weight  as  glucose,  apparently  three  of  its 
five  carbon  atoms  being  concerned  in  glucose  formation.     In  this  it  resembles 
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f;hit;imic  acid,  prolin,  and  ornitliin,  and  it  seems  not  unreasonable  to  regard 
tlie  catalwlic  paths  of  all  these  acids  as  similar.  Tlie  possibility  of  their  con- 
version into  sliico.se  via  malic  and  lactic  acids  is  indicated." 

Tlie  report  contains  a  further  description  of  tlie  acid  and  of  tlie  preparation 
and  properties  of  its  strychnin  and  brucin  salts  and  the  similar  salts  of 
d-fllutaniic,  /-aspartic,  and  /-a-pyrrolidonecarboxylic  acids. 

Fat  chemistry  and  the  fat  industry  in  the  years  1914-1918,  A.  Geijn 
{Chem.  Ztg.,  43  {1919),  Nan.  127,  pp.  717,  718;  130,  pp.  737-739;  133,  pp.  758- 
760;  136,  pp.  778-781;  139,  pp.  80'l-80Jf;  142,  pp.  821-824).— This  is  a  review  of 
the  literature  on  fat  during  the  years  1914-1918  arranged  under  the  following 
headings:  Economic  situation,  investigations  on  the  constituents  of  fats,  altera- 
tions on  storage  and  cooking,  dei'ivatives  of  fatt.v  acids  (substitution  products), 
analysis  of  fats,  fat  production,  production  of  edible  fats  particularly  by  hydro- 
genatlon,  drying  oils  and  varnishes,  sulpbonated  oils,  fat  cleavage,  technical 
fatty  acids,  and  soap. 

On  the  mechanism  of  oxalic  acid  formation  by  Aspergillus  niger,  H. 
Raistbick  and  A.  B.  Clark  {Biochem.  Jour.,  13  {1919),  No.  4,  pp.  329-344).— 
To  determine  tlie  mechanism  of  oxalic  acid  production  from  sugar  by  A.  niger, 
the  organism  was  cultivated  on  synthetic  media  containing  as  the  sole  soui'ce 
of  carbon  salts  of  organic  acids  which  might  be  possible  intermediate  com- 
pounds, and  the  amount  of  oxalic  acid  pi'oduced  was  estinuited. 

The  one-carbon  acid,  formic  acid,  gave  fairly  good  growth  of  the  organism, 
but  no  oxalic  acid  was  produced.  Of  the  two-carbon  acids,  acetic  acid  gave 
good  growth  and  good  yields  of  oxalic  acid,  while  glycollic  and  glyoxylic  acids 
gave  fairly  good  growth  but  no  oxalic  acid.  The  three-carbon  acids  (lactic, 
pyruvic,  glyceric,  malonic,  and  propionic)  gave  very  good  growth  but  only 
sliglit  yield,  if  any,  of  oxalic  acid.  The  four-cai"bon  monobasic  acids  gave  no 
growth  and  no  production  of  oxalic  acid,  while  tlie  four-carbon  dibasic  acids 
(succinic,  fumaric,  malic,  and  tartaric)  gave  good  growth  and  good  yields  of 
oxalic  acid. 

From  these  results  it  is  concluded  that  the  breakdown  of  the  sugar  molecule 
by  A.  niger  probably  takes  place  in  two  stages,  involving  first  the  production 
from  one  molecule  of  sugar  of  one  molecule  of  acetic  acid  and  one  of  oxalacetic 
acid  through  the  intermediate  formation  of  ^  S-diketoadipic  acid.  The  oxala- 
cetic acid  on  further  hydrolysis  gives  acetic  acid  and  oxalic  acid.  The  acetic 
acid  in  each  case  oxidizes  to  oxalic  acid.  The  intermediate  production  of 
oxalacetic  acid  is  also  thought  to  take  place  in  the  formation  of  citric  and 
fumaric  acids  from  sugar  by  the  Aspergillaceae  as  noted  by  Currie  (E.  S.  R., 
37,  p.  61.3)  and  by  Wehmer  (E.  S.  R.,  43,  p.  15). 

Condensers,  F.  Fkiedrichs  {Ztschr.  Angcw.  Chem.,  33  {1920),  No  8,  Auf- 
.saizt.,  pp.  29-32,  figs.  6). — A  critical  examination  of  the  efficacy  of  various 
types  of  condensers  is  reported. 

The  efficiency  of  the  Soxhlet  type  of  condenser  was  found  to  be  in  no  way 
proportional  to  the  cost  of  recovery.  A  coil  condenser  with  five  windings  was 
found  to  be  the  most  efficient  type,  both  for  ordinary  distillation  and  for  use 
as  a  reflux  condenser. 

The  determination  of  potassium  as  perchlorate,  11,  G.  P.  Baxter  and  M. 
KoBAYAsni  {Jour.  Amer.  Cliem.  Sac,  42  {1920),  No.  4,  pp.  735-742).— A  further 
study  of  tlie  accuracy  of  the  determination  of  potassium  as  perchlorate  as  rec- 
onnuended  in  an  earlier  contribution  (E.  S.  R.,  37,  p.  110)  is  reported. 

As  a  result  the  earlier  recommendations  are  reiterated,  with  the  exception 
that,  in  place  of  using  a  saturated  solution  of  potassium  perchlorate  as  a 
washing  liquid,  alcohol  containing  perchloric  acid  but  no  potassium  perchlorate 
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is  rccoiiimcndi'd.  Tliis  cliiiiijie  is  ronsidcred  iiocessury  if  Sixliuni  is  present  ii» 
any  quiiiility  on  account  of  tiie  occlu.son  of  sodium  percldorate  witii  tlie  iM)tiiH- 
siuiii  percldoiate.  If  the  amount  of  sodium  is  small,  the  use  of  u  saturated 
solution  of  potassium  iKTchloiate  for  the  initial  extraction  is  considered  sale. 

The  use  of  solutions  of  aninioninm  citrate  for  the  estimation  of  reverted 
calcium  phaspliate,  C.  H.  Uokinson  (Mkhiijun  Sta.  Tech.  Bui.  Jf6  (I'Jl'J),  pp. 
^^y).— This  bulletin  consists  of  a  discussion  of  the  standardization  of  the  am-^ 
nionium  citrate  solutions  used  in  the  estimation  of  reverted  calcium  phosphate. 
The  discussion  is  centered  about  the  following  points:  (1)  The  i)n'paration  of 
aniiiionium  citrate  solutions  having  a  definite  reaction  or  composition;  (2)  the 
n-lalion  hi'tween  comiiosition  and  reaction;  and  (3)  the  relation  l)et\veen  the 
reaction  of  the  reagent  and  its  solvent  action  on  calcium  phosphates  both  pure 
and  in  connnercial  fertilizers. 

Tli(>  comparative  merits  of  the  use  of  truly  neutral  solutions  of  ammonium 
citrate,  solutions  of  triammonium  citrate,  and  solutions  of  empirical  composi- 
tion are  discussed  fn)m  tiie  literature  on  the  subject  and  from  experimental 
•lata  obtained  by  the  author.  By  an  application  to  the  method  of  Kastman  and 
Hildebrand  {K.  S.  II..  32,  p.  S()4)  of  the  standards  prepared  from  potassiiun 
hydrogen  phosi)hate  and  sodimn  hydroxid  according  to  Clark  and  Lubs 
(E.  S.  K.,  37,  p.  50G)  with  phenol  red  ax  an  indicator,  he  has  found  it  possible 
to  obtain  accurate  neutral  solutions  of  anunonium  citrate.  The  composition  of 
a  neutral  solution  of  anunonium  citrate  standardized  by  this  method  has 
been  found  to  be  45.33  gm.  Nils  and  172  gm.  CoHsOt  per  liter.  The  ratio  of 
Nil.-,  to  CJKO7  is  1  :  3.794  and  the  .sitecific  gravity  of  the  solution  1.09  at  20°  O. 

Analytical  data  on  the  relation  between  the  reaction  of  the  reagent  and  its 
solvent  action  on  calcium  phosphates  are  presented  from  which  tlie  following 
conclusions  are  drawn: 

"With  commercial  fertilizers  the  reaction  of  acid  or  neutral  citrate  solutions 
does  not  chynge  during  the  determination  but  the  alkalinity  of  alkaline  solutions 
is  decreased.  With  mixtures  of  pure  calcium  phosphates  and  calcium  sulphate 
tlie  reverse  is  true,  i.  e.,  acid  and  neutral  solutions  become  more  alkaline  while 
alkaline  ones  do  not  change. 

"  With  citrate  solutions  ranging  in  reaction  from  pH  G.G  to  7.8,  the  magnitude 
of  the  variation  in  the  results  of  the  analysis  of  calcium  pliosphate  is  usually 
.small.  There  i.s,  however,  a  distinct  decrea.se  in  the  solubility  of  both  di-  and 
tri-calcium  phosphate  with  an  increase  in  alkalinity.  Trecipitated  tricalcium 
phosphate  is  nmch  more  readily  soluble  in  ammonium  citrate  solution  than  is  raw 
rock  phosphate." 

In  conclusion  the  author  recommends  the  retention  of  the  neutral  solution 
of  anunonium  citrate  as  the  reagent  to  be  employed  in  the  estimation  of 
reverted  calcium  phosphate,  but  the  replacement  of  the  usual  methods  for 
preparing  the  solution  by  more  accurate  ones  such  as  the  one  described  in  this 
study. 

A  bibliography  of  54  titles  is  appended. 

A  rapid  method  for  the  identification  of  bacteria  fermenting  carbo- 
hydrates, J.  Bkonfenbrenner  and  M.  J.  Schlesinger  (.Amer.  Jour.  Pub.  Health, 
8  {i;H8),  No.  12,  pp.  922,  923).— The  method,  which  was  devised  to  facilitate 
the  bacteriological  examination  of  feces  in  studies  of  cases  of  food  poisoning, 
consists  essentially  in  planting  each  of  the  suspected  colonies  into  an  agar 
drop,  thus  permitting  a  comparatively  large  number  of  bacteria  to  grow  in  a 
circumscribed  area  and  thereby  hastening  the  reaction.  The  lactose  agar  c(m- 
talidng  a  suitable  (piaiitity  of  indicator,  preferably  the  CU  indicator,  is  deposited 
while. hot  in  drops  from  sterile  pipettes  on  the  inner  surface  of  the  bottom  of 
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an  ordinary  Petri  dish.  Eadi  drop  is  inoculated  with  the  material  from  in- 
dividual su.spec-ted  colonies,  after  whicli  a  fresh  drop  of  the  lactose  agar  is 
placed  over  each  one  of  tlie  primary  drops,  and  the  plate  incul>ated  in  the 
usual  way. 

The  determination  of  small  amonnts  of  sugar  in  the  presence  of  higher 
and  lower  decomposition  products,  E.  Last  {Biochcm.  Ztsclir.,  93  (IDl'J),  No. 
1-2,  pp.  66-81). — A  study  of  different  methods  of  removing  interfering  protein 
decomposition  products  in  the  volumetric  determination  of  glucose  in  biologi- 
cal solutions  is  reported  with  the  following  results: 

The  higher  protein  decomposition  products  (albumoses  and  peptones)  which  i 
affect  the  accuracy  of  the  glucose  determination  were  best  removed  by  precipi- 
tation with  mercuric  chlorid  in  neutral  solution.     The  presence  of  acids  or 
of  excess  of  the  sublimate  renderetl  the  method  inaccurate.     Good  results  were 
obtained  on  the  addition  of  2  gm.  of  the  sul)limate  to  1  gm.  of  peptone.     The    ■ 
results  obtained  with  mercuric  nitrate  as  a  pi'ecipitant  were  also  good  if  the    . 
reaction  was  carried  out  carefully.     Both  of  these  reagents  also  remove  erep- 
tone,  the  presence  of  which  interferes  with  the  reaction.     Monamino  acids  were 
found  to  have  no  effect  on  the  reaction. 

Determination  of  glucose  in  the  presence  of  lactose,  E.  Hildt  (Compt. 
Rend.  Soc.  Biol.  [Paris],  82  {1919),  No.  SO,  pp.  1241-12Jf3)— For  the  determina- 
tion of  gluco.se  in  pathologic  urines  containing  lactose  the  author  recommends 
the  volumetric  Fehling  method  after  the  complete  hydrolysis  of  the  lactose 
with  the  use  of  benzene-sulphonic  acid  as  a  catalyzer,  as  previously  recom- 
mendetl   (E.  S.  R.,  40,  p.  507). 

Studies  in  the  heat  resistant  organisms  of  cold  packed  canned  peas,  R. 
NoKMiNGTON   {Michigan  Sta.  Tech.  Bui.  47  {1919),  pp.  33). — This  bulletin  re-  - 
ports  an  investigation  of  the  cause  of  occasional  .spoilage  in  home-canned  vege-  : 
table.s.     The  study  was  conducted  on  13  lots  of  peas  canned  according  to  the  .. 
Government  methods  for  cold  pack  canning,  using  Mason  and  Seal-fast  quart 
and  pint  jars.     One  lot  was  heated  in  steam  for  3  hours,  5  were  cooked  for  3 
hours  by  the  hot  water  bath  method,  and  7  were  processed  in  the  autoclave  at 
15  lbs.  pressure  for  40  minutes.     One  lot  was  canned  the  same  day  that  the 
peas  were  picked,  2  lots  were  kept  at  room  temperature  over  night,  and  all  the 
others  were  kept  in  the  refrigerator  over  night  before  canning. 

Within  two  weeks  spoilage  began  to  occur,  which  amounted  to  50.9  per  cent.J 
of  the  autoclaved  peas,  63.9  per  cent  of  those  cooked  in  the  hot  water  bath, '^ 
and  73.3  per  cent  of  those  cooked  in  steam.  Of  the  autoclaved  peas,  spoilage 
occurred  in  12.1  per  cent  of  those  autoclaved  the  same  day  as  shelled.  51.9  per 
cent  of  those  autoclaved  for  40  nanutes  the  day  after  shelling,  and  87.2  per 
cent  of  those  autoclaved  for  1  hour  the  day  after  shelling.  The  high  percentage 
of  .spoilage  in  this  lot  is  attributed  to  the  u.se  of  quart  jars. 

Bacteriological  and  chemical  analyses,  the  latter  by  the  methods  employed  by 
Falk,  Bauman,  and  McGuire  (E.  S.  R.,  40,  p.  712),  were  made  of  the  contents 
of  5  jars  from  each  of  2  lots  in  which  the  spoilage  was  complete,  and  the  results 
obtained  were  confirmed  by  inoculating  sterile  peas  under  aerobic  and  anaerobic 
conditions  with  oi*ganisms  similar  to  those  obtained  and  determining  their 
action.  The  morphological,  cultural,,  and  biochemical  properties  are  given 
of  9  organisms  isolated  from  the  peas  and  the  cultural  characteristics  when 
grown  in  sterile  peas  of  BaciUvs  subtilis,  B.  ramosus,  B.  mycoides,  and  B.  mcsen- 
tericus  rulgatus,  the  four  species  which  corresponded  most  closely  with  the 
organisms  isolated  from  the  peas. 

The  organisms  found  were  all  spore-forming,  all  withstood  from  10  to  15  lb. 
pressure  in  the  autoclave  for  from  10  to  20  minutes,  nearly  all  converted  starch 
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to  sugar,  7  mused  pcptonizatiini  in  milk,  all  hut  1  produced  peptone  from  milk, 
and  all  hut  1  produced  <jas  in  stt'rile  peas  hut  not  in  other  media.  An  orf,'anism 
resenihling  B.  hotuUnufi  was  found  in  one  can.  The  chemical  analyses  of  peas 
inoculated  witli  one  of  the  organisms  isolated  showed  an  increase  of  annnonia 
in  hoth  peas  and  juice,  an  increase  in  creatinin  in  the  peas  alone,  and  an  in- 
crease in  acidity. 

The  conclusi(ni  drawn  from  the  results  of  the  investigation  are  as  follows: 

"The  spoilage  in  cold  packed  canned  peas  is  largely  due  to  the  presence  of 
resistant  spore-forming  organisms  which  are  not  killed  by  the  temperature 
attained  in  the  prescribed  method  for  processing.  Therefore,  before  canning 
peas  or  other  vegetahlt»s,  the  product  should  be  very  carefully  washed  to  re- 
move all  .soil  or  dust  and  thus  remove  the  greater  percentage  of  organisms. 

"  The  time  for  processing  of  vegetables  stiould  be  lengthened  so  that  the 
center  of  the  can  may  be  at  a  high  temperature  sufficiently  long  to  kill  the 
more  resistant  organisms. 

"  The  processing  of  all  cold  packed  canned  vegetables  should  be  carried  out 
by  the  steam  pressure  method  to  insure  the  greatest  probability  of  success. 

"  The  results  obtained  in  the  chemical  analysis  of  .spoiled  peas  suggest  that 
the  determination  of  creatinin  and  ammonia,  especially  the  former,  may  serve 
to  detect  bacterial  decomposition  in  this  canned  food  product." 

An  extensive  review  of  the  literature  of  the  bacteriologj-  of  canned  foods  is 
included. 

Vinegar,  Z.  N.  Wyant  (MicMgam  Sta.  Spec.  Bui.  98  {1910),  pp.  5-27,  flfis. 
7). — This  is  a  compilation  of  information  from  different  sources  on  vinegar,  in- 
cluding definitions  of  different  varieties  according  to  the  Michigan  Dairy  and 
Food  Laws,  descriptions  of  various  processes  of  manufacture,  a  discussion  of 
vinegar  diseases  and  methods  for  their  control,  general  directions  for  making 
vinegar  from  fruity  grains,  honey,  maple  sirup,  glucose,  molasses,  tomatoes,  and 
alcohol,  and  a  short  discussion  of  the  use  of  the  so-called  vinegar  "  bees  "  or 
mixtures  of  yeasts  and  bacteina  for  the  quick  production  of  vinegar  from  a 
siiiutiou  of  .sugar  or  molasst^s  in  water. 

The  use  of  pure  cultures  of  vinegar  yeast  and  bacteria  is  recommended  as  the 
best  means  of  overcoming  losses  by  ofE-fermentations  and  producing  vinegar  of 
better  quality.  Arrangements  have  been  made  by  the  bacteriological  depart- 
ment of  the  college  to  supply  pure  cultures  at  cost  to  those  who  will  carry  out 
instructions  carefully,  observe  all  changes  accurately,  and  report  the  changes 
and  results. 

rroceedinss  of  the  thirty-second  annual  convention  of  the  Association 
of  Ofliciul  Agricultural  Chemi.sts,  1915  (Jour.  Assoc.  Off.  Agr.  C'hem.,  3 
(1917),  No.  1,  pp.  186;  3  (1919),  No.  2,  pp.  187-277).— This  is  a  detailed  report 
of  the  proceedings  of  the  convention  held  at  Washington,  D.  C,  November 
15-17,  191.1.  In  addition  to  the  usual  reports  special  papers  are  included  as 
follows: 

Determination  of  Saccharin  in  Foods,  by  C.  B.  Gnadinger  (pp.  2.5-32)  ;  Trep- 
aration  of  Organic  Material  for  Determination  of  Phosphoric  Acid  and  Potash 
in  Aliquots  of  Same  Solution,  and  New  Method  for  Drying  Ether  and  Sample 
in  Determination  of  Ether  Extract,  by  R.  M.  West  (pp.  99-103)  ;  Lime  Recpiire- 
ments  of  Some  Acid  Soils,  by  S.  D.  (Conner  (pp.  189,  140)  (E.  S.  R.,  37,  p.  420)  ; 
l>eterminatiou  of  Lime  Requirements  of  Soils  by  Use  of  Calcium  Bicarbonate, 
by  L.  r.  Howard  (pp.  141-144)  ;  Status  of  the  Problem  of  Lime  Requirement, 
by  W.  H.  Mclntire  (pp.  144-149)  ;  Determination  of  Phosphorus  in  Soils,  and 
Study  of  Soil  Containing  Residual  Limestone,  by  H.  A.  Noyes  (pp.  149-153)  ; 
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Delicate  Test  for  Strychnin,  by  H.  E.  Buc  (p.  193)  ;  Preliminary  Study  of 
Some  of  the  Physirnl  and  Chemical  Constants  of  Balsam  Peni,  by  E.  C  Merrill 
(pp.  194-197)  ;  Inorganic  I'hosphorus  in  Animal  Tissue,  by  F.  M.  Beegle  (pp. 
204-207)  ;  Investigations  of  the  Kjeldahl  Method  for  the  Determination  of 
Nitrogen,  by  I.  K.  Phelps  and  H.  W.  Daudt  (pp.  21S-220)  ;  and  Notes  on  Us«^  of 
Potassium  I'ermauganate  in  Determining  Nitrogen  by  llie  Kjeldahl  Method,  by 
W.  Frear,  W.  Thomas,  and  H.  D.  Edmiston  (pp.  220-224). 

METEOROLOGY. 

Sunshine  in  tlie  United  States,  J.  B.  Kincer  {U.  S.  Mo.  Weather  Rci\,  JfS 
(1920),  No.  1.  pp.  J 2-17,  pis.  Jf,  figs.  Jf). — Two  methods  of  presenting  sunshine 
data  are  iliscu.ssed,  namely,  in  actual  hours  and  tenths  and  in  percentages  of  the 
possible  amount.  "Charts  and  graphs  are  presented  showing  the  mean  solar 
time  of  sunrise  and  sunset  and  the  average  length  of  the  day,  sunrise  to  sunset, 
representing  the  possible  maximum  amount  of  sunshine  for  different  seasons  of 
the  year.  Included  is  a  series  of  charts  showing  for  each  month  the  average 
amount  of  sunshine  in  hours  per  day ;  also  charts  and  graphs  showing  the  sea- 
sonal and  annual  distribution  in  percentages  of  the  possible  amount.  Other 
charts  show  the  percentage  of  days  clear,  partly  cloudy,  and  cloudy,  while  the 
diurnal  distribution  of  sunshine  is  also  graphically  shown.  There  is  included 
a  table  showing  for  each  month  and  for  the  year  the  average  percentage  <»f  the 
possil>le  amount  of  sunsliine  for  all  stations  where  continuous  automatic  records 
are  made,  which  include  practically  all  regiilar  reporting  stations.  The  basic 
data  are  for  the  20-year  preiod  from  1S95  to  1914,  except  that  the  percentages 
•of  the  possible  amount  are  for  the  8-year  period  from  1905  to  1912." 

As  regards  geographic  distribution  of  sunshine,  it  is  shown  that  "  in  the 
southeastern  portions  of  the  United  States  the  spring  months  are  the  sunniest, 
Avhile  in  nmch  of  the  Ohio  Valley  and  the  Southwest  .lune  has  a  higher  per- 
centage of  sunshine  than  any  other  month.  July  is  the  mouth  of  maximum  in 
nearly  half  of  the  Cfnuitry,  including  all  northern  districts.  The  smallest  per- 
centage of  the  possible  amount  in  much  of  the  interior,  and  in  the  central  and 
southern  Pacilic  coast  districts  and  southern  plateau  States,  occurs  in  .January, 
which  is  also  the  case  in  the  Middle  Atlantic  States;  in  most  other  districts 
December  is  the  cloudiest  month.  .  .  . 

"  In  the  late  fall  and  during  most  of  the  winter  much  cloudy  weather  pre- 
vails in  the  Great  Lakes  and  in  western  Montana,  northern  Idaho,  and  in 
Washington.  ...  In  extreme  western  Texas,  most  of  New  Mexico,  and 
Arizona,  and  in  southern  California  the  winters,  on  the  other  hand,  are  sunny. 
...  In  the  Gulf  States  the  amount  of  sunshine  in  winter  ranges  from  an 
average  of  4  to  5  hours  in  December  to  6  or  7  hours  in  February,  the  maximum 
amount  occurring  in  the  Florida  Peninsula. 

"  With  the  advent  of  spring  the  amount  of  sunshine  increases  rapidly,  espe- 
cially in  the  more  northern  districts.  .  .  .  The  maximum  amount  of  sun- 
shine during  this  season  is  received  in  the  lower  Colorado  River  Valley.  .  .  . 
By  May,  there  is  an  average  of  9  to  10  hours  of  sunshine  daily  in  the  in- 
terior districts  of  the  country. 

'•  The  increase  in  the  amount  of  sunshine  from  winter  to  summer  in  tlie 
northern  portion  of  the  United  States  is  very  pronounced.  ...  In  the  South 
the  increases  are  not  so  pronounced.  .  .  .  East  of  the  Rocky  Mountains 
the  geographic  distribution  of  sunshine  in  summer  is  in  general  the  reverse 
of  that  in  winter,  the  northern  districts  receiving  more  than  the  southern. 
Much   of   the   central   and   northern   Great   Plains   usually    receives   in    July 
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fi-itin  40  to  no  por  cpiit  niorp  stiiisliinp  th:in  oociirs  alonff  the  central  and  east 
Ciuir  coast.  The  njaxiniuui  suiiiiiicr  amount  for  the  coiuitry  as  a  whoh'  is 
experience<l  in  the  Great  Valley  (if  Califcirnia  and  over  the  western  portion  of 
the  plateau  region.  The  interior  of  California  has  ahnost  continuous  cloudless 
skies  during  the  summer  months.  .  .  . 

"  In  autumn,  especially  during  October  and  November,  much  cloudy  weather 
is  ex[ierit"nccd  in  the  region  of  the  Great  Lakes,  the  upper  Ohio  Valley,  and  the 
far  Northwest,  where  in  .some  places  the  average  daily  amount  in  November  is 
less  than  2  hours,  but  at  the  same  time  the  daily  averages  in  portions  of  the 
Southwest  are  in  excess  of  0  hours.  In  the  fall,  there  is  a  uniform  and  rather 
marked  increase  in  the  amount  of  sunshine  from  the  northeastern  to  the 
southwestern  portions  of  the  country.  In  interior  districts  the  averages  for 
this  seas(»n  are  mostly  7  or  S  hours  daily.  .  .  . 

"In  general,  the  amount  of  sunshine  is  less  during  the  e.iily  Miorniiig  hours, 
with  a  secondary  miuinnun  in  the  late  aflenioon.  Tiio  grcnti'Sl  :iiiiouiit  occur-; 
near  midday." 

On  oliservations  of  solar  and  sky  radiations  and  tln'ir  importance  to 
climatology  and  biology  and  also  to  geophysics  and  astronomy,  < '.  Doiino 
(  r.  S.  Mn.  Wcatlirr  Rev.,  J,8  (J!)20),  No.  1,  pp.  i<S-2//).— This  is  a  trausl.ition 
of  a  paper  sunnnarizing  the  present  knowledge  on  the  subject. 

It  is  shown  that  the  solar  cimstant  is  one  of  the  most  important  in  nature, 
since  upon  it  depends  all  organic  life,  and  that  no  other  climatic  element 
viiries  so  greatly  from  place  to  place  or  from  season  to  season  in  calorific, 
luminous,  chemical,  and  bactericidal  properties.  "The  solar  radiation  is  by 
no  means  always  similarly  composed;  the  low  sun  is  much  richer  in  loug- 
wave<l  radiations  (nm<h  rediler)  than  the  high  sun,  as  everyone  knows  from 
experience.  Also  with  the  same  elevation  of  the  sun  there  exists  a  pronounce<l 
yearly  march.  The  spring  sunlight  is — at  lea.st  on  the  Alpine  heights — nuich 
richer  in  beat  rays,  that  of  autumn  much  richer  in  the  ultra-violet  ones.  The 
difference  between  sunlight  and  shadow  light  increases  in  marked  degree  with 
elevation  of  the  sun  and  still  more  so  with  the  color  of  the  light,  .since  the 
sky,  as  appearance  teaches,  is  nnicli  richer  in  short-wave  (blue)  light  than  the 
sun  with  its  long-wave  rays  (infra-red,  red,  and  yellow).  With  middle  sun 
elevations  and  cloudless  sky,  the  rtnl  light  of  the  sun  falling  on  the  horizontal 
surface  is  fcmnd  to  be  14  times  stronger  than  that  from  the  sky,  while  its 
brightness  is  only  11  times  stronger,  its  chemical  rays  only  4.4  times,  its  pure 
ultra-vi<»let  (bactericidal)  rays  even  less  strong  than  those  of  the  sky  (oidy 
about  half  so  powerful)."  ^ 

Tlie  sun  as  a  source  of  power  (U.  »9.  Mo.  Weather  Rev.,  J/S  (Jf>20),  Xo.  /, 
p.  /7). — Various  theories  and  proposals  relating  to  the  utilizaticm  of  the  sun's 
energy  are  briefly  discussed,  and  it  is  stated  that  "  in  view  of  the  declining 
natural  resources  of  the  world,  the  increasing  studies  in  solar  activity,  and 
the  application  of  electrical  methods  and  devices,  it  is  not  idle  to  hope  for  an 
eflicient  and  practical  method  of  converting  the  sun's  heat  into  usable  com- 
mercial power." 

How  rainfall  data  may  be  used  for  determining  road  conditions,  T.  G. 
Shipman  (U.  S.  Mo.  Weather  Rev.,  48  iW20),  No.  1,  p.  S3;  abs.  in  Bui.  Amer. 
Met.  Soc,  1  (1920),  No.  3,  p.  35). — This  article  notes  briefly  the  results  of  an 
attempt  to  determine  the  effects  of  rainfall  on  highways  so  that  telegraphic 
reports  of  rainfall  can  be  utilized  in  making  up  the  daily  highway  weather 
service  bulletin  of  the  U.  S.  Weather  l',ureau.  It  is  based  upon  replies  to  a 
questionnaire  regarding  the  condition  of  dirt  roads  in  Arkansas,  mainly  luider 
sprhig,  late  autumn,  and  early  winter  conditions.     The  general  conclusion  is 
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that,  if  the  relation  of  j-ainfall  to  road  condition  has  been  previously  studied, 
recent  reports  of  rainfall  may  ))e  useful  in  indicating  road  condition  in  the 
absence  of  actual  reports  on  the  subject. 

Average  free-air  conditions  as  observed  by  means  of  kites  at  Drexel 
Aerological  Station,  Nebr.,  during  the  period  November,  1915,  to  Decem- 
ber, 1818,  inclusive,  W.  R.  Gregg  {U.  8.  Mo.  Weather  Rev.,  48  {1920),  No.  1, 
pp.  1-11,  figs.  8). — This  article  presents  the  results  of  the  free-air  observations 
at  Drexel,  Nebr.,  in  brief  and  convenient  form  for  the  information  and  use  of 
artillery  and  aviation  services.  "  Tables  and  figures  give  mean  monthly,  sea- 
sonal, and  annual  values  of  the  different  elements  at  various  levels  up  to  5  km. 
The  data  are  compared  with  similar  data  for  Mount  Weatlier,  Blue  Hill,  and 
elsewhere,  and  a  separate  table  contains  comparative  values  of  air  density,  as 
determined  by  different  investigators  for  various  parts  of  the  \vorl<l."  One  of 
the  points  of  special  interest  discussed  is  the  veering  of  winds  with  altitude. 

A  list  of  12  references  to  literature  on  the  subject  is  given. 

Relation  of  winds  to  temperature  in  central  Ohio,  H.  H.  Martin  (TJ.  S. 
Mo.  Weather  Rev.,  7/8  (1920),  No.  2,  pp.  85,  86,  figs.  2).— "This  paper  presents  v 
by  table  and  graph  the  existing  relation  between  the  direction  of  the  wind  and 
the  existing  or  current  temperature,  as  well  as  the  subsequent  24-hour  tem- 
perature change.  The  data  are  taken  from  the  records  of  the  Columbus  (Ohio) 
office.  1909-1918.  .  .  . 

"  Under  ordinary  conditions,  at  Columbus,  Ohio,  it  seems  .«afe  to  consider 
the  north,  northeast,  east,  and  southeast  winds  as  prognostics  of  warmer 
weather  24  hours  later,  except  in  sxmimer,  when  the  east  wind  has  no  prog- 
nostic value ;  and  the  northwest,  west,  and  south  winds  as  prognostics  of  cooler 
conditions  24  hours  later,  except  in  sununer,  when  the  northwest  wind  is 
usually  followed  by  higher  temperatiires.  However,  excepting  the  case  of 
the  east  wind  in  winter,  the  true  prognostic  values  are  low  and  do  not  justify 
nnu-h  reliance.  Theii-  value  would  be  appreciable  only  when  used  in  conjunc- 
tion with  other  indications." 

Smoke  formations  in  air  drainage,  C.  Hallenbeck  .  ( [7.  S.  Mo.  Weather 
Rev.,  48  (1920),  No.  1,  pp.  24.  25,  fig.  1;  al)S.  in  Bui.  Amer.  Met.  Soc,  1  (1920), 
No.  3,  p.  35). — In  connection  with  a  study  of  temperatures  and  orchard  heating 
in  the  Roswell,  N.  Mex.,  fruit  district,  it  was  observed  that  during  cold  nights 
the  tops  of  fruit  trees  may  be  frozen  while  the  bottoms  are  uninjuretl.  This 
was  found  to  happen  when  air,  cooled  over  the  dry,  open  plains  during  a  clear 
night,  slid  in  a  thin  sheet  out  over  the  air  of  the  valley.  The  movement  of 
smoke  eai-ly  in  the  morning  of  December  9,  1919,  showing  this  process  in  op- 
eration, is  described  and  illustrated. 

Spring  frosts  (U.  S.  Dept.  Agr.,  Natl.  Weather  and  Crop  Bui,  No.  17  (1920), 
pp.  2,  3,  figs.  2). — ^A  chart  is  given  which  "shows  for  the  country  east  of  the 
Rocky  Mountains  the  dates  after  which  killing  frost  is  likely  to.  occur  only  Ij^; 
year  in  10  on  the  avei'age.     After  April  1  the  chance  of  killing  frost  alon: 
the  south  Atlantic  coast  and  in  the  southern  portions  of  the  Gulf  States  ii 
only  10  per  cent.     The  line  for  May  1  extends  southwestward  through  centra 
Virginia  and  westei-n  North  Carolina,  and  then  bends  northwestward  througl 
eastern  Tennessee  and  western  Kentucky,  and  thence  westward  through  t 
southern  portions  of  Indiana,  Illinois,  Missouri,  and  extreme  southern  Kansai 
In  nmch  of  North  Dakota  and   in  the  northern  portions  of  IMinnesota.  Wii 
cousin,  and  Michigan,  as  well  as  in  parts  of  New  York  and  in  northern  Ne 
England,  killing  frost  may  be  expected  at  least  1  year  in  10  after  June  1.    T 
is  the  case  also  in  the  central  and  western  Rocky  Mountain  Plateau  Stati 
except  in  a  few  favored  localities." 
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Cniplis  are  also  given  which  "sliow  llic  d.-itcs  of  last  killing  frost  in  spring 
for  eafli  of  the  20  years  from  19()()  to  l'.)l!),  inclusive,  for  [nine]  selected  lo- 
calities, representing  three  belts,  extending  east  and  west  across  the  country 
over  the  centra!  and  norllicrn  sections.  It  shows  that  for  the  belt  represented. 
by  central  Oklahoma,  southern  Tennessee,  and  eastern  Virginia,  killing  frost 
did  not  occur  during  these  20  years  after  the  end  of  April.  At  Omaha,  Nehr., 
it  occurred  only  twice  as  late  as  May,  but  did  not  occur  after  April  at  Cincin- 
nati or  riiiladelphia.  On  the  other  hand,  at  Huron  and  Ithaca,  it  occurred 
after  the  close  of  April  in  all  but  6,  and  at  Wausau,  Wis.,  in  all  but  2  of  the 
20  years.  In  each  of  these  last  three  localities,  it  occurred  once  after  the 
first  of  .Tune  during  the  200-year  period." 

Weather  observations,  H.  .1.  Fkanklin  {Massachusetts  Sta.  Bui.  192 
(1919),  pp.  138-140). — Winterkilling  and  fro.sts  in  relation  to  cranberry  culture 
are  briefly  discus.sed  on  the  basis  of  oi)servations  during  1917  and  191S  at  the 
cranberry  substation  at  Warehani,  Mass.  Reference  is  made  to  tests  of  a  new 
method  for  computing  niiiiimum  temperatures  on  nights  in  which  frost  con- 
ditions ])revail.  The  author  is  of  the  oiunion  that  "cranberry  winterkilling 
usually  is  due  to  a  drying  out  of  the  vines  resulting  from  a  freezing  in  of  the 
roots  that  prohibits  their  taking  in  moisture  to  replace  that  given  off  by  the 
leaves  exi)o.sed  to  strong,  dry  winds." 

Tliiuulerstorms  (U.  S.  Dept.  Afjr.,  Natl.  Weather  and  Crop  liuL.  No.  18 
{t'.KlO).  p.  2,  fig.  1). — A  chart  showing  the  average  annual  number  of  days  with 
thunderstorms  for  the  different  sections  of  the  United  States  is  given,  and  the 
fre(iuency  and  distribution  of  the  storms  are  brielly  discussed 

Jlail  (U.  »S".  Dcpt.  Ayr.,  Natl.  Weather  and  Crop  Bui.,  No.  18  {1920),  pp.  2,  3, 
fiij.  1). — A  chart  showing  the  average  annual  number  of  days  with  hail  during 
the  frostless  or  c)"op-growing  season,  based  on  the  records  of  all  fidl  reporting 
stations  for  the  20-year  period  1895-1914,  is  given,  and  the  distribution  and 
frequency  of  hailstorms  are  discussed. 

Monthly  Weather  Review  (('.  S.  ifo.  Weather  Rev.,  48  {1920),  Nos.  1,  pp. 
6H,  pis.  18,  fiys.  24;  2,  pp.  69-126,  pis.  35,  fiys.  7).— In  addition  to  detailed  sum- 
maries of  meteorological,  cliniatological,  and  seismological  data  !ind  weather 
conditions  for  January  and  February,  1920,  and  bibliograpliical  information, 
reprints,  reviews,  abstracts,  and  minor  notes,  these  numbers  contain  the  follow- 
ing contributions : 

No.  1. — Average  Free-air  Conditions  as  Observed  by  Means  of  Kites  at  Drexel 
Aerological  .Station,  Nebr.,  during  the  Period  November,  1915,  to  December,  1918, 
inclusive  (illus.),  by  W.  K.  CJregg  (see  p.  118)  ;  Sunshine  in  the  United  States 
(lllus. ),  by  J.  B.  Kincer  (see  p.  116)  ;  The  Sun  as  a  Source  of  Power  (.see  p.  117)  ; 
On  Observations  of  Solar  and  Sky  Radiations  and  Their  Importance  to  Cli- 
matology and  Biology  and  Also  to  Geophysics  and  Astronomy,  by  C.  Dorno 
(see  p.  117)  ;  Smoke  Formations  in  Air  Drainage  (illus.),  by  C.  Hallenbeck  (see 
p.  117)  ;  A  Cloud  Cross-section  of  a  Winter  Cyclone  (illus.),  by  C.  F.  Brooks; 
Snow  Crystals  from  the  Crystallographic  Standpoint  (illus.),  by  E.  T.  Wherry; 
Would  a  Large  Reservoir  Increase  Rainfall  V;  How  Rainfall  Data. May  Be  Used 
for  Determining  Road  Conditions,  by  T.  O.  Shipnian  (see  p.  117)  :  and  Extraordi- 
narily High  Barometer  Readings  in  Bering  Sea,  January  17,  1920,  by  A.  H. 
Mellick.  _ 

No.  i?.— pjipers  on  Sleet  and  Glaze  ("Ic(>  Storms")  ;  The  Nature  of  Sleet  and 
How  it  is  Formed  (illus.),  by  C.  F.  Brooks;  A  Weather  Condition  Which  Pro- 
duces Glaze  in  Northern  New  York,  by  D.  F.  Manning;  Boundary  Between  a 
South  Wind  and  an  Underrunning  Northeast  Wind,  by  C.  F.  Brooks ;  The  Pre- 
cipitation of  Sleet  and  the  Formation  of  Glaze  in  the  Eastern  United  States, 
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January  20  to  25,  1920,  with  lleTnarks  on  Forccastinu;  (illus. ),  by  C.  L.  Meisin- 
ger;  Demoralization  of  Traffic  in  New  York  City  by  Snow  and  Sleet;  Tremen- 
dous Snowstorm  in  Palestine,  February  9-11,  1920,  by  O.  A.  Glazebrook ;  Note 
.on  Deep  Northeast-Component  Winds  Observed  January  27-31,  1920  (illus.), 
by  S.  Gottlieb ;  Blizzards  and  Chinooks  of  the  North  Dakota  Plains,  by  F.  J. 
Bavendick;  Weather  Forecasting  (illus.),  by  H.  H.  Clayton;  Relation  of  Winds 
to  Temperature  in  Central  Ohio  (illus.),  by  H.  H.  Martin  (see  p.  118)  ;  Altitude 
Determinations  Based  on  Barometric  Readings  (illus.),  by  H.  G.  Corntliwaite ; 
Comparison  of  Snow-board  <ind  llaingauge-can  Measurements  of  Snowfall 
(illus.),  by  R.  E.  Horton;  and  Influence  of  the  Wind  on  the  Movements  of 
Insects,  by  W.  E.  Hurd  (see  p.  157). 

Weather  review  for  1916  and  1917,  H.  D.  Edmond   {Connecticut  Storrs 
Sta.  Rpt.  1916-11,  pp.  471-483,  fig.  i).— Observations  at  Storrs,  Conn.,  on  tem-j 
perature,  precipitation,  and  length  of  growing  season,  are  summarized  in  notes' 
and  tables. 

The  year  1916  was  characterized  by  the  longest  frostless  period  recorded  at 
this  place  during  30  years,  ]  888-1917,  namely,  from  April  11  to  October  18,  190  , 
days.  The  mean  annual  teuii»erature  of  1917  was  45.1°  F.,  2.21°  below  the  ^ 
30-year  mean.  The  rainfall  of  that  yetir  was  3.81  in.  below  the  30-year  mean  -J 
of  43.98  in.  The  frostless  period  was  149  days.  The  mean  annual  temperature  I 
for  the  30-year  period  has  been  47.33°.  The  highest  temperature  was  99°., 
July  3,  1912,  the  lowest  -17°  February  14,  1914,  and  December  30,  1917.  The* 
shortest  frostless  period  recorded  was  131  days,  from  May  24  to  October  2,  | 
1907.  The  average  date  of  last  killing  frost  in  spring  has  been  May  3,  of  thet' 
first  killing  frost  in  autuuui,  October  10.  The  greatest  annual  rainfall  was 
GG.51  in.  in  1901,  the  least  33.33  in.  in  1894. 

Climatic  contIition.s,  C.  R.  Letteek  {U.  S.  Dcpt.  Ayr.,  Dept.  Circ.  73  (1020), 
pp.  5-1). — Observations  at  the  San  Antonio  (Texas)  Experiment  Farm,  on 
temperature,  killing  frosts,  precipitation,  evaporation,  and  wind  velocity,  1907- 
1918,  are  summarized  and  briefly  discussed. 

The  average  temperature  of  the  year  1918  was  68.5°  F.  The  lowest  tempera- 
ture in  the  history  of  the  farm,  namely  9°,  was  recorded  January  11.  Several 
other  cold  spells  occurred  during  the  year,  which  "  killed  to  the  ground  such 
subtropical  fruits  as  oranges,  pomegranates,  figs,  and  olives.  Even  citranges 
were  severely  damaged  by  freezing.  .  .  .  Canada  field  peas  were  killed  out  com- 
pletely, and  winter  oats  were  damaged  rather  severely  by  frost  on  two  occasions. 
On  the  other  hand,  no  late  freezes  occurred  in  the  .spring  and  a  heavy  crop  of  ; 
peaches  and  plums  was  set."  The  last  killing  frost  in  spring  occurred  February  j 
21 ;  the  first  in  the  fall,  November  30. 

The  total  precipitation,  27.06  in.,  was  somewhat  higher  than  the  average, 
24.63  in.,  but  the  rain  was  so  distributed  as  to  be  unfavorable  for  crop  produc- 
tion, the  winter  being  very  dry  and  the  soil  consequently  deficient  in  moisture 
at  the  opening  of  the  crop  season.  "  The  total  evaporation  from  a  free-water 
surface  was  69.84  in.  This  was  .somewhat  above  the  average  of  68.36  in.  for 
the  12-year  period  from  1907  to  1918,  inclusive." 

Meteorology  report  for  1918,  F.  E.  Hepner  (Wyoming  Sta.  Rpt.  1919,  pp. 
160-163). — Monthly  summaries  of  observations  at  Laramie,  Wyo.,  on  pressure, 
tempei-ature,  precipitation,  humidity,  wind,  and  cloudiness,  are  given. 

The  mean  temperature  of  the  year  was  41.5°  F.,  slightly  above  the  normal. 
The  mean  temperature  of  June  was  7.7°  above  the  normal,  and  was  the  highest 
ever  recorded  at  this  place.  "  November  was  abnormally  cold.  April  was 
colder  than  normal,  so  that  agricultural  operations  were  somewhat  delayed. 
.  .  .     The   last  freezing  temperature  in   the   spring  occuri-ed   on  May   20.    A 
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li'iiipiM-ntiire  of  33"  was  (>l)serve<l  on  May  27,  however,  and  thoufih  noi  so 
nM-orded,  doubtless  a  killing  frost  occurred  in  low  places.  There  was  a  lislit 
frost  on  June  30  that  caused  some  damage  to  the  more  tender  crops.  Tliere 
were  several  frosts  in  Scpfeiuher,  the  (irst  tenipei'ature  of  32°,  or  lower,  being 
recorded  on  September  (>.  (Juite  tender  plants  s^irvived  these  frosts,  however, 
and  were  not  killed  until  ()ctol)er  10. 

"  Tlie  annual  i»re<iititalion,  12.38  in.,  was  1.3S  in.  above  normal;  nearly  70 
per  cent  of  the  total  amount  occurred  between  April  1  and  September  .30.  The 
month  of  May  was  dry,  the  precipitation  being  nearly  1  in.  below  normal. 
Most  of  the  other  months  except  .January  were  nearly  normal  or  slightly  above. 
The  precipitation  in  July  was  exceptionally  high,  due  to  a  single  2-hour  storm 
during  wliicli  1.72  in.  of  water  fell.  Coming  in  such  a  short  time,  a  large  pro- 
portion of  this  water  ran  off  into  the  streams  and  thus  was  of  no  benefit  to 
the  crops." 

SOILS— FERTILIZERS. 

Soil  and  fertility  investigations,  A.  G.  McCall  et  at..  {Maiifland  Sta.  Rpt. 
Ifil!),  pp.  A'H-XXI). — A  number  of  studies  at  the  station  are  summarized. 

-Vii  investigation  of  the  nutrient  requirements  of  wheat,  buckwheat,  and  soy 
l»eans  in  sand  and  soil  cultures  to  determine  the  best  proportion  of  nutrient 
for  the  first  30  days  of  their  growth  period,  and  for  two  additional  periods  for 
wheat  up  to  maturity,  showi'd  that  the  mineral  food  requirements  of  the 
wlieat  plant  during  the  .second  growth  period  are  substantially  the  same  as 
for  the  first  30-day  period.  liesults  for  the  final  growth  period  indicate  that 
there  is  an  increase  in  the  physiological  requirements  for  magnesium  during 
the  late  stages  in  the  development  of  the  wheat  plant.  During  the  first  growth 
I)eri(td  the  proportion  of  nutrii-nt  salts  that  gave  the  highest  growth  rate  for 
wheat  also  gave  the  highest  growth  rate  for  soy  beans.  Recent  results 
strongly  .suggest  that  the  physi(»logical  i)roperties  of  a  solution  are  not  deter- 
mined .solely  by  the  ionic  proportions,  but  are  conditioned  as  well  upon  the 
molecular  combinations  that  may  exist  in  the  nutrient  solution. 

A  study  of  the  hourly  and  daily  fluctuat4on  in  the  temperature  of  tlu;  .soil 
at  3,  G,  and  24  in.  below  a  bare  surface  and  below  a  blue  grass  sod,  covering 
a  period  of  two  years,  showed  that  during  very  severe  periods  of  cold  weather 
when  the  ground  was  covered  with  snow  there  was  a  very  marked  difference 
in  the  temperature  of  bare  and  of  cropped  .soil.  On  December  30,  1917,  with  the 
air  temperature  — 12°  F.,  the  temperature  at  a  depth  of  3  in.  under  cropped 
soil  was  31°,  while  at  the  same  depth  under  bare  soil  the  temperature  went  down 
to  22°.  On  January  1,  1918,  with  an  air  temperature  —8°,  the  temperature 
under  cropped  soil  was  30°.  and  under  bare  .soil  surface  21°.  It  is  considered 
evident  that  wheat  seeded  early  enough  to  make  a  good  growth  befor(>  severe 
weather  will  have  a  nuich  better  chance  to  survive  than  wheat  seeded   late. 

An  investigation  of  the  factors  affecting  th'>  availability  of  the  potassium 
(•«ni|)onn(ls  of  the  .soil  showed  that  the  addition  of  lime  in  the  form  of  <'alcium 
carbonate  decreased  the  solubility  of  the  soil  potassium,  Avhile  th(>  addition  of 
calcium  oxid  slightly  increased  the  availability  of  potassium  compounds.  The 
iiddition  of  sodium  chlorid  very  greatly  increased  the  solubility  of  potassium, 
while  gypsum  or  calcium  sulphate  had  no  appreciable  effect.  In  another  series 
of  exi)eriments  green  sand  was  composted  with  sulphur  and  manure  in  various 
combinations  and  supplied  with  sulfofying  Imcteria.  An  analysis  of  the  water 
extract  from  these  composts  was  made  from  time  to  time  over  a  period  of  23 
weeks.  In  certain  of  these  composts  it  was  found  that  more  than  40  per 
cent  of  the   total  potassium  present   iu  the  mixture  had  been   made  water- 
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soliiblo.  Ill  tlK!  presence  i)f  a  supply  of  organic  matter  the  sulfofying  bucterui 
appeared  to  promote  the  oxidation  of  the  sulpliur  and  tlie  formation  ot  sul- 
phuric acid,  which  in  turn  acted  upon  the  potash-bearing  materials  to  liberate 
potassium. 

Pot  culture  studies  with  wheat  of  the  fertilizer  requirements  of  four  soils 
showed  that  for  Leonardtown  loam  the  seven  pots  giving  the  highest  yields 
were  those  which  received  on  the  average  approximately  1  part  each  of  nitrate 
and  muriate  to  4  parts  of  acid  phosjihate.  For  Collington  sandy  loam  the  best 
prt)porlious  were  1  part  nitrate,  4  parts  acid  phosphate,  and  2  parts  muriate. 
For  Norfolk  sand  the  proportions  were  2  parts  nitrate.  4  parts  acid  phosphate 
and  1  part  muriate.  For  Sassafras  loam  the  proportions  were  1  part  nitrate, 
3  parts  acid  phosphate,  and  1.7  parts  muriate. 

Green  manuring  experiments  to  test  different  methods  of  handling  cinvpeas 
and  soy  beans  when  iised  as  a  fertilizing  crop  for  corn  and  to  compare  their 
value  with  that  of  buckwheat  as  a  green  manure  crop  showed  that  "  while  no 
striking  increases  in  yield  have  been  secured,  the  plats  on  which  the  green 
manuring  crop  was  plowed  down  in  the  fall  have  been  consistently  better. 
On  the  average  the  increase  in  yield  luts  not  been  sufficient  to  pay  for  the 
seed  and  for  the  extra  labor  involved  in  handling  the  green  manuring  crop." 

Experiments  to  conTi)are  the  availability  of  raw  rock  phosphate  with  that  of 
acid  phosphate  on  23  plats  upon  which  wheat  and  corn  were  grown  alternately 
with  clover  are  reported.  The  phosphates  were  added  in  amounts  varying  from 
3U0  to  1,500  lbs.  per  acre.  The  acid  phosphate  was  markedly  superior  to  the 
raw  rock  phosphate  on  soil  in  a  vei*y  low  state  of  fertility  and  deficient  in 
organic  matter. 

Experiments  to  compare  the  values  of  different  forms  of  lime  on  acid  soil 
showed  that  raw  oj'ster  shell  gave  a  slightly  greater  yield  of  wheat  than  the 
raw  limestone,  but  for  the  corn  the  increase  was  in  favor  of  the  limestone. 
Burned  limestone  gave  a  larger  yield  of  wheat  but  a  similler  yield  of  corn. 
Except  for  a  slight  dilference  in  favor  of  the  burned  forms,  there  seemed  to  be 
little  room  for  choice  between  the  materials  except  in  the  matter  of  cost. 

Several  studies  of  the  management  of  the  more  important  soil  types  of  the 
State  and  miscellaneous  analyses  of  soil  and  fertilizer  materials  are  also 
reported. 

Importance  of  soil  investigations  to  agriculture,  J.  Konig  {FiUdin(/'s 
Landw.  ZUj.,  67  (1018),  No.  21-22,  pp.  40 4-42 4) .—The  author  summarizes  spe- 
cial studies  on  different  phases  of  the  physics  and  chemistry  of  soils  as  con- 
ducted and  published  by  him  from  time  to  time. 

On  the  angle  of  repose  of  wet  sand,  A.  G.  Webster  {Proc.  Natl.  Acad.  /S'c/., 
5  (I'JIU),  No.  7,  pp.  26.J-265,  fig.  1). — Experiments  are  reported  which  showed 
that  when  a  certain  degree  of  wetne.ss  is  passed  sand  acts  like  a  plastic  sub- 
stance, the  degree  of  plasticity  and  also  the  limiting  slope  depending  upon 
the  relative  amounts  of  water  and  sand.  For  dry  sand  the  angle  of  repose 
was  found  to  be  about  33°,  but  as  water  was  gradually  added  a  certain  amount 
of  positive  cohesion  Avas  shown,  permitting  the  sand  to  remain  in  equilibrium 
vertically  and  even  to  overhang.  The  limit  was  reached  when  the  proportion 
of  water  to  sand  was  about  1 : 5.  Beyond  this  degree  of  wetness  the  angle 
rapidly  decreased. 

Soil  survey  of  Hamilton  County,  Iowa,  K.  Espe  and  L.  B.  Lindley  {U.  S. 
Dcpt.  A<jr.,  Adv.  Sheets  Field  Oper.  Bur.  Soils,  1917,  pp.  30,  fig.  1,  viap  1).— 
This  survey,  made  in  cooperation  with  the  Iowa  ExperinTent  Station,  deals  with 
the  soils  of  an  area  of  364,800  acres  lying  just  northwest  of  the  center  of  Iowa. 
The  county  lies  just  inside  the  eastward  limit  of  the  region  covered  by  the 
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Wisconsin  ;;l;ici;iti()n.  In  ^a-nrral,  tlu'  surlace  c't)n.si.sts  of  broad  lv\v[  i)Iains 
ln'tween  belts  of  gently  undulating  land.  There  is  no  marked  relief.  The  area 
as  a  whole'has  poor  natural  drainage.  The  soils  of  the  county  are  of  glaeial 
oiigin  and  are  characterized  by  a  deep,  rich  black  color.  Loam  soils  predomi- 
nate. 

Including  peat,  nuick,  and  meadow,  14  soil  types  of  8  series  are  mapped,  tlie 
most  important  of  which  are  the  Webster  loam,  which  covers  58  per' cent  of 
liie  area,  and  the  Carrington  loam  covering  'JT.S  per  cent.  It  is  noted  that  small 
areas  of  alkali  soil  occur  around  former  ponds  and  sloughs,  and  that  the  salt 
accumulations  are  injurious  to  most  cultivated  crops. 

Soil  survey  of  Sargent  County,  N.  Dak.,  F.  Z.  Hutton,  B.  H.  Hendrick- 
so.\,  M.  ThoxMAs,  and  S.  Bustek  (U.  S.  Dept.  Ayr.,  Adv.  Sheets  Field  Opcr.  Bur. 
Soils,  1917,  pp.  Jfl,  fig.  1,  map  1). — This  survey,  made  in  cooperation  with  the 
North  Dakota  Experiment  Station,  deals  with  the  soils  of  an  area  of  .%'},7G0 
acres  iu  southeastern  North  Dakota.  The  area  comprises  three  physiographic 
divisions,  namely,  the  Sheyenne  Delta,  a  rolling  treeless  prairie,  'and  an  old 
sandy  lake  bed.  Drainage  is  poorly  established.  The  soils  of  the  area  are  of 
glacial  origin.  Including  dunesand,  27  soil  types  of  10  series  are  mapped,  of 
which  the  Barnes  silt  loam  and  the  Barnes  loam  cover  51.3  and  7.1  per  cent  of 
the  area,  respectively. 

Soil  survey  of  Waupaca  County,  Wis.,  W.  J.  Geib,  C.  LoUNSHUiiY,  and 
M.  o.  TosTKHun  (U.  S.  Dept.  Ayr.,  Adv.  Sheets  Field  Oper.  Bur.  Soils,  1017,  pp. 
.5/,  fly.  1,  UKip  1). — This  survey,  maile  in  cooperation  with  the  State  of  Wiscon- 
sin, deals  with  the  soils  of  an  area  of  48r),7G()  acres,  situati-d  a  little  east  of  the 
center  of  \\'isconsin.  All  of  the  county  lies  within  the  region  covered  by  the 
laie  Wisconsin  ice  sheet. 

The  soils  range  in  texture  from  sand  to  clay,  with  a  large  area  of  cumulose 
>oil,  and  are  largely  of  glacial  origin.  Including  peat,  28  soil  types  of  10  series 
are  nuipped.  Peat  occupies  the  greatest  individual  area,  covering  15.4  per  cent 
of  the  county.  The  Gloucester  tine  sandy  loam  and  the  Kewaunee  fine  sandy 
loam  cover  12.0  and  10.4  per  cent  of  the  area,  respectively.  It  is  stated  that 
the  Gloucester  series  includes  a  number  of  extensive  desirable  soils.  The  ijeat 
land  consists  of  numerous  low-lying  marshy  areas  in  which  the  soil  consists  of 
organic  matter  in  varying  stages  of  decomposition.  Little  of  the  peat  area  has 
lieeii  reclaimed  and  used  for  farming. 

I)eveIoi)ment  of  unused  lands,'  H.  T.  Cory,  F.  W.  Hanna,  et  al.  {U.  S. 
/Inline  Represent.,  66.  Cony.,  1.  Sess.,  Doc.  262,  pp.  1S4;  al)s.  in  Enyin.  Xcirs- 
licc.,  S/,  {1020),  No.  8,  pp.  375-377).— This  is  :i  detailed  report  on  possible  proj- 
ects for  the  reclamation  and  developmenf  of  unused  lands  in  the  Ignited  Stales, 
which  demonstrates  that  in  most  of  tlie  States  there  are  great  bodies  of  unused 
lands  which,  with  drainage  or  clearing,  can  be  made  available  at  a  compara- 
tively small  cost  fur  farm.s. 

It  is  pointed  out  that  by  no  means  are  all  of  the  unused  lands  properly  subject 
to  reclamation  for  agricultural  purposes.  Some  of  the  swamp  and  overtlow 
lands  would  be  far  more  useful -tis  reservoir  sites,  for  flood  control,  or  river 
regulation.  Sctuu^  of  the  States  presenting  little  opportuiuty  for  the  reclama- 
tion of  either  arid,  wet,  or  cut-over  lands  aff<n'd  chances  for  profitable  reclama- 
tion by  fertilization,  correction  of  soil  reaction,  and  proper  tillage.  Examples 
of  such  lands  are  found  in  some  of  the  Mississippi  Valley  States.  Attenti^m  is 
called  to  New  England  as  an  extreme  case  of  the  local  need  for  agricultural 
development.  It  is  stated  that  the  largest  areas  open  to  colonization  in  the 
southern  division  of  the  country  are  the  cut-over  lands.  In  this  connection,  the 
necessity  for  drainage  and  consequent  elimination  of  mosquitoes  is  emphasized. 
185972°— 20 3 
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It  is  estimated  that  in  tlie  northern  division  of  tlie  country  cut-over  hinds 
alone  total  an  area  of  22,483,000  acres,  of  which  10,237,000  acres  arc  apparently 
considered  to  be  available  for  community  .settlement.  The  acreage  of  swamp 
and  overflow  lands  in  the  north  is  estimated  to  be  22,866,000  acres,  of  which 
1,176,000  acres  are  available  for  settlement. 

Relation  of  bacteria  to  soil  productivity,  J.  C.  Beavers  (Canad.  Power 
Farmer,  25  {1920),  No.  S,  pp.  16, 18,  20,  fig.  i).— This  paper,  a  contribution  from 
the  Indiana  Experiment  Station,  is  a  popular  discussion  of  the  functions  of 
Ijacteria  in  soil  in  promoting  soil  fertility  and  of  the  influence  of  different 
cultural  treatments  thereon. 

The  periodic  influence  of  the  time  of  year  on  the  process  of  nitrifica- 
tion, O.  Lemmermann  and  L.  AVichers  {Centhl.  Bakt.  [etc.],  2.  Abt.,  50  (1020), 
No.  1-4,  pp.  33-43,  fig.  1). — Experiments  on  nitrification  in  soils  are  reported, 
the  results  of  which  are  taken  to  indicate  that  the  hitherto  advanced  proofs  of 
a  direct  periodic  influence  of  the  time  of  year  on  the  life  activities  of  soil 
organisms 'independent  of  temperature  and  other  physical  weathering  influences 
are  insufficient.  It  is  stated  that  all  previous  data  correspond  with  the  results 
of  these  experiments. 

It  is  concluded  that  if  a  direct  influence  of  time  of  year  could  be  established, 
the  already  great  number  of  unknown  and  uncontrollaljle  factors  in  soil  l)ac- 
teriology  would  be  increased. 

The  occurrence  of  "  volutin  "  in  Azotobacter  chroococcum,  E.  W. 
Schmidt  (Centhl.  Bakt.  [etc.],  2.  Abt.,  50  (1920),  No.  1-4,  pp.  44,  ^.5).— Experi- 
ments are  briefly  reported  which  indicate  that  A.  chroococcum  contains  consid- 
erable volutin.     This  is  in  contradiction  of  previous  findings  of  others. 

Handling  farm  manure,  F.  L,  Duley  (Missouri  Sta.  BUl.  166  (1919),  pp. 
3-29,  figs.  13). — This  bulletin  deals  with  the  conservation  and  proper  use  of 
farm  manure  in  accordance  with  practice  found  best  under  Missouri  conditions. 

It  has  been  found  that  manure  should  be  spread  while  fresh,  if  possible,  and 
that  plenty  of  bedding  should  be  used  to  absorb  the  liquid  manure.  INIanure 
exposed  to  the  weather  four  or  five  months  may  lose  from  one-third  to  one-half 
of  its  plant  food.  Fermentation  during  storage  may  be  reduced  by  keeping  the 
manure  compact  and  moist  or  by  storing  in  concrete  pits  under  cover.  It  is 
stated  that  for  the  average  farm,  applications  of  from  6  to  8  tons  of  manure  per 
acre  once  in  a  rotation  should  give  satisfactory  returns,  and  that  the  careful 
farmer  should  be  able  to  return  manure  at  the  rate  of  about  2  tons  per  acre 
annually  to  his  cultivated  land.  Manure  is  usually  best  applied  before  corn 
and  plowed  under  or  used  as  a  top-dressing  foi*  wheat.  It  may  often  be  applied 
with  profit  to  hay  or  grasslands.         * 

"  According  to  the  IMissouri  experiments  and  at  present  prices  for  farm 
products,  manure  is  worth  more  than  $4  a  ton  when  spread  on  the  land.  At 
normal  prices  it  is  worth  approximately  $2.50  a  ton.  To  get  the  most  profit 
from  manure  and  at  the  same  time  most  nearly  maintain  a  well-balanced  con- 
dition of  soil  fertility,  it  is  good  practice  to  reinforce  each  ton  of  manure  with 
25  to  40  lbs.  of  acid  phosphate  or  40  to  80  lbs.  of  rock  phosphate.  When  acid 
phosphate  is  used  it  may  be  applied  with  the  manure  or  it  may  be  drilled  when 
seeding  some  small  grain  crop  in  the  rotation." 

The  effect  of  fertilizer  salts  treatments  on  the  composition  of  the  soil 
extracts,  C.  H.  Spurway  (Michigan  Sta.  Tech.  Bui.  45  (1919),  pp.  3-18). — Data 
are  presented  to  show  the  effects  of  additions  of  potassium  chlorid,  acid  phos- 
phate, hydrated  lime,  calcium  sulphate,  sodium  chlorid,  sodium  nitrate, 
tricalcium  phosphate,  monocalcium  phosphate,  and  calcium  carbonate  to  tAvo 
alkaline   and  two  acid   sandy-loam  soils  on  the  composition   of  their  water 
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extracts.  One  gni.  of  each  treatment  was  added  to  1  kp.  of  soil,  the  soil 
saturated  with  distilled  water,  and  leached  with  3  liters  of  water  in  500  cc. 
portions  after  standing  two  days.  A  second  leaching  was  made  after  another 
period  of  15  days.  Both  extracts  were  then  analyzed.  The  more  prominent 
results  ohtained  are  sununarized  as  follows: 

In  general  the  silica  of  the  alkaline  soils  was  found  to  be  more  soluble  than 
that  of  the  acid  soils.  Results  for  the  first  leachings  varied,  but  less  silica 
was  found  in  the  second  teachings  from  the  treatments  than  in  the  checks  as 
the  rula  "With  but  two  exceptions  all  the  treatments  increased  the  quanti- 
ties of  phosphorus  in  all  the  extracts. 

The  acid  radicals  of  the  salts  potassium  chlorid,  calcium  sulphate,  sodium 
chlorid,  and  sodium  nitrate  appeared  in  the  tirst  extracts  in  relatively  great*M- 
quantities  than  the  basic  radicals,  and  their  combinations  were  readily  leached 
from  the  soils;  the  second  extracts  contained  only  small  quantities  of  these 
acid  radicals.  This  was  not  the  case  with  calcium  carbonate  and  the  phos- 
phates. 

The  basic  radicals  of  the  salts  potassium  chlorid,  calcium  sulphate,  sodium 
chlorid,  and  sodium  nitrate  occurred  in  the  second  extracts  in  considerable 
quantities,  but  only  to  a  small  extent  in  the  chemical  combinations  added.  Move 
calcium  was  found  in  the  second  extracts  than  in  the  first  in  case  of  the 
hydraled  lime,  tricalcium  phosphate  (excei)t  one  instance),  monocalclum  i)hos- 
phate,  and  calcium  Carbonate  treatments.  p]xcepting  one  case,  more  calcium  was 
found  in  the  extracts  from  the  calcium  carbonate  treatments  than  the  hydrated 
lime  treatments.  All  the  treatments  excepting  tricalcium  phosphate  increased 
the  quantities  of  magnesium  in  the  first  extracts,  as  did  treatments  of  hydrated 
lime,  monocalcium  phosphate,  and  calcium  carbonate  in  the  second  extracts. 
Other  magnesium  results  varied  considerably.  Potassium  chlorid,  monocalcimn 
phosphate,  and  calcium  carbonate  increased  the  quantities  of  sodium  found 
In  all  the  extracts.  A  considerable  variation  was  noted  in  case  of  the  other 
treatments.  The  general  effect  of  the  treatments  other  than  potassium  chlorid 
was  to  depress  the  quantities  of  potassium  in  the  extracts. 

Quantities  of  iron  and  aluminum  were  markedly  increased  in  the  second 
extracts  by  the  phosphates,  calcium  carbonate,  sodium  nitrate,  and  calcium 
sulphate.  Monocalcium  phosphate  increased  the  iron  and  aluminum  in  the 
first  extracts,  and  aluminum  was  also  increased  in  these  portions  by  hydrated 
lime,  sodium  chlorid,  and  calcium  carbonate.  The  quantities  of  fixed  carbon 
dioxid  were  in  general  reduced  in  the  tirst  extracts,  except  in  case  of  the 
hydrated  lime  and  calcium  carbonate  treatments,  Avhile  this  component  was 
markedly  increased  in  the  second  extracts  by  all  ti'eatments. 

A  list  of  33  references  to  literature  bearing  on  the  subject  is  ai^peuded. 

Action  and  use  of  new  fertilizers,   Schneidewind    (Jahrb.  Dent.  Landw. 
OeselL,  3Jf  (I'JJ!)),  No.  2,  pp.  305-S13).—A  summary  is  given  of  a  number  of. 
exi)eriments  with  new  nitrogenous,  phosphatic,  and  potassic  fertilizers  in  Ger- 
many under  M'artime  conditions  with  different  crops  on  ^vet  and  dry  sand  soils 
and  loess  loam  stiils. 

It  was  found  that  artificial  sodium  nitrate  .and  calcium  nitrate  gave  as  good 
peneral  results  as  Chilean  nitrate.  They  can  be  effectively  applied  in  the  spring 
before  planting  to  all  common  crops,  and  are  especially  fitted  for  use  as  top- 
dressings.  Next  to  these  in  effectiveness  were  the  potash  and  sodium-ammonium 
nitrates,  which  also  gave  good  results  as  top-dressings.  Synthetic  ammonium  sul- 
phate, sodium-ammonium  sulphate,  ammonium  chlorid,  ammonium  nitrate,  and 
the  different  urea  compr)unds  gave  ai)proximately  as  good  results  as  common 
ammonium  sulphate,  and  it   is  recommended  that  they  be  used  in   the  same 


k 


I 


126  EXPERIMENT   STATION   RECORD.  [Vol.43' 

manner  but,  if  possible,  tliey  should  always  be  applied  before  the  planting  of 
summer  crops  on  deep,  fertile,  heavy  soils,  and  on  winter  crops  in  the  fall 
befoi-e  planting.  These  fertilizers  should  be  used  as  top-dressings  only  on 
winter  grain  on  light  and  medium  soils  in  the  spring. 

Experiments  with  lime  nitrogen  on  rye,  wheat,  and  sugar  beets  on  loess 
loam  soil  showed  that  the  best  results  were  obtained  when  it  was  added  before 
planting  or  as  top-dressings  drilled  in,  while  the  poorest  results  were  obtained  by 
broad-spread  top-dressings.  Experiments  with  potatoes  on  sand  soil  with 
different  potash  fertilizers  showed  that  by  the  use  of  a  40  per  cent  potash 
salt  as  a  spring  application  there  was  a  marked  reduction  in  starch  content, 
while  by  the  use  of  potassium  sulphate  in  the  spring  the  starch  content  \\'as 
increased  and  the  greatest  absolute  amount  of  starch  produced.  It  is  con- 
cluded that  potassium  sulphate  and  potash  magnesium  sulphate  may  be  simi- 
larly used  with  successful  results  on  potatoes. 

Calcium  cyanamid,  E.  Miege  (Vie  Ayr.  et  Ruralc,  16  (1920),  No.  1^,  pp.  21 1~ 
213). — A  large  number  of  experiments  by  others  are  summarized  to  show  that 
calcium  cyanamid  is  innocuous  to  crops  and  valuable  as  a  fertilizer. 

The  winning  of  potassium  nitrate  and  ammonium  sulphate  from  raw 
potasli  salts — a  new  method  for  ammonia  fixation,  H.  Hampel  {('hem.  Ztg., 
43  (1919),  Nos.  113,  pp.  611-619;  115,  pp.  634-636,  figs.  2).— A  process  is  de- 
scribed for  the  fixation  of  coke-oven  ammonia  with  tlie  aid  of  the  sulphuric 
acid  combined  in  carnallite  and  kainit,  and  data  is  given 'from  experience  at 
different  German  plants  to  show  that  the  process  is  feasible  and  profitable. 

Trona  potash:  A  progress  report,  C.  P.  Blackwell  and  G.  H.  Coixings 
(South  Carolina  ^Sta.  Bid.  202  (1920),  pp.  24).— This  is  a  progress  report  of  ex- 
periments with  Trona  potash  and  borax,  giving  observations  of  results  on  crops 
in  the  field  and  the  results  of  field  and  greenhouse  experiments. 

Field  observations  in  the  summer  of  1919  led  to  the  belief  that  crops  had  been 
greatly  damaged  by  the  use  of  Trona  potash.  Trona  potash  used  as  a  source 
of  potash  in  fertilizer  tests,  with  cotton,  corn,  and  oats,  however,  did  not  show 
any  greater  loss  on  the  average  than  has  been  produced  by  G,erman  muriate  in 
previous  years,  but  gave  widely  different  results  on  different  plats  in  the  same 
experiment.  A  special  test  with  corn  and  cotton  started  in  July  showed  no  in- 
jury from  Trona  potash  or  borax  with  any  of  the  treatments  used.  Distribu- 
tion of  rainfall  seemed  to  be  an  important  factor  in  determining  tlie  intluence 
of  potash  fertilizer. 

In  a  plat  test  of  potash  materials  with  cotton,  Trona  potash  gave  a  reduced  yield 
with  900  lbs.  of  an  8 :  3  :  8  fertilizer  per  acre.  Lighter  applications  gave  no  indi- 
cations of  injury  as  compared  with  Nebraska  potash  and  cement  dust. 

In  a  greenhouse  test,  sand  maintained  at  6  per  cent  moisture  proved  to  be 
insufficient  to  furnish  the  optimum  moisture  requirements  of  the  cotton  planted. 
Sand  maintained  at  18  per  cent  moisture  seemed  to  l)e  able  to  furnish  the 
optimum  moisture  requirements  of  the  cotton  planted.  Apiilications  of  Trona 
potash  ranging  from  25  to  1.000  lbs.  per  acre  and  analyzing  17.75  per  cent 
anhydrous  borax  appeared  to  be  harmless  in  their  power  to  prevent  the  germina- 
tion of  the  cotton  and  corn  seed  under  the  conditions  of  the  experiment,  and 
to  prevent  the  normal  growth  of  young  cotton  plants  up  to  the  time  the  experir. 
ment  was  diseontinued.  At  this  time  the  young  plants  were  10  in.  in  height!, 
Similar  applications  of  Trona  potash  to  corn  did  not  prevent  the  normal  gi'owth 
of  the  young  corn  plants.  Applications  of  Nebraska  potash  ranging  from  200 
to  1,000  lbs.  per  acre  and  analyzing  0.34  per  cent  anhydrous  borax,  and  applica- 
tions of  commercial  borax  ranging  from  54  to  400  lbs.  per  acre,  also  appeared 
unable  to  prevent  the  germination  and  growth  of  both  cotton  and  corn. 
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Potash  ami  hroinin   in  Texas  lakes   (Amer.  Fert.,  52  {1920),  No.  8,  pp.  12, 

IS). — It  is  stated  that  hiiiies  that  contain  pot.nsh  and  bromin  have  been  dis- 
covered in  alkali  lakes  in  (Jaines,  Lynn,  land  Terry  Counties,  Tex.  These  lakes 
riin;,'e  in  area  from  about  ;>;")  to  7,()00  acres.  The  sands  that  form  the  bottoms 
of  the  lakes  are  impre^niated  to  a  depth  of  from  5  to  20  ft.  or  more  with  brhie 
that  is  composed  essentitilly  of  the  chlorids  of  sodium,  magnesium,  and  potas- 
.sium. 

Analyses  of  samples  showed  potassium  contents  of  3.9G  and  4.0S  per  cent. 
Analyses  made  by  the  U.  S.  Geological  Survey  showed  potassium  chlorid  con- 
tents of  7.51  and  7.78  per  cent  from  the  same  lakes. 

IMiosphatic  slags,  .T.  Vandormael  (Jour.  Soc.  Natl.  Agr.  Belg.,  2  (1920),  No. 
9,  pp.  92,  9.3). — x\.nalyses  of  different  phosphatic  slags  are  reported  and  briefly 
Ilscussed,  to  show  tliat,  asule  from  the  basic  calcium  phosjihate,  phosphati<- slags 
contain  not  only  elements  such  as  phosi)horus,  calcium,  and  silicon,  which  are 
norninlly  necessary  in  the  construction  of  plant  tissues,  but  also  diastatic  ele- 
ments such  as  nuinganese  and  sulphur  in  soluble  form. 

A  new  metliod  for  rendering  insoluble  i)hosphates  available,  T.  E.  Keitt 
and  A.  W.  IMukkay  {Georgia  i<ta.  Bui.  132  {1919),  pp.  51-58). — Experiments  are 
reiwrted  which  were  undertaken  to  determine  the  influence  of  composting  com- 
mercial organic  ammoniates,  ground  rock  phosphate,  and  rich  soil  on  the  avail- 
ability of  the  phosi)horus  content  of  the  ground  rock  phosphate,  and  on  the  loss 
of  ammonia  front  the  organic  ammoniate  4ue  to  composting.  Seven  compost 
lieaps  were  made,  using  cottonseed  meal  as  the  source  of  ammonia  and  Florida 
pebl)le  phosphate  as  the  source  of  phosphate. 

The  results  include  that  any  attempt  at  covering  the  heaps  is  valueless  as  far 
as  the  amount  of  available  phosphate  is  concerned.  The  highest  percentage 
was  obtained  where  there  was  no  attempt  to  control  the  temperature.  The 
Florida  pebble  showed  a  higher  availability  in  the  laboratory  test  than  the  Flor- 
ida soft  phosphate.  However,  at  the  end  of  four  weeks  composting  the  Florida 
.soft  phosphate  showeil  the  higher  availability.  There  was  a  consideral)le  loss 
<*f  nitrogen  from  each  of  the  heaps.  This,  and  the  fact  that  there  was  gen- 
erally some  loss  ()f  phosphoric  acid,  is  taken  to  indicate  that  some  loss  may  have 
been  due  to  leaching  when  the  heaps  were  wetted. 

It  is  concluded  that  a  part  of  the  phosphoric  acid  content  of  raw  rock  phos- 
phate can  be  made  available  by  composting  with  cottonseed  meal,  some  being 
converted  to  a  water-soluble  form.  There  was  a  markeil  increase  over  the 
first  determinations  of  water-solul)le  phosphoric  acid,  which  can  be  accoimted 
lor  i»y  the  water-soluble  content  of  the  cottonseed  meal. 

The  liberation  of  native  soil  ])otassiuni  induced  by  different  calcic  and 
mngncsic  materials,  as  measured  by  lysimeter  leachings,  W.  II.  IMacIxtire 
(.S'o(7,  ^ci.,'8  {1919),  No.  5,  pp.  337-395,  figs.  21).— Thia  paper,  a  contribution 
from  the  Tennessee  Experiment  Station,  reports  lysimeter  experiments  witli 
Cumberland  loam  and  Cherokee  sandy  loam  soils.  The  Cumberland  loam  ex- 
r>eriments  included  46  tanks  with  and  without  subsoil  receiving  varying  amounts 
of  nine  dilTerent  forms  of  lime  and  magnesia,  and  data  were  secured  on  the 
total  potassium  leached  during  each  of  five  years.  Twenty-two  tanks  were 
used  with  the  Cherokee  sandy  loam  to  study  the  effect  of  single  light  applica- 
tions of  burnt  lime,  burnt  magnesia,  limestone,  and  dolomite  upon  the  oiUgo 
of  potassium.  Observations  were  also  made  on  the  potassium-liberating  tend- 
encies of  calcium  and  magnesium  sulphate  derived  from  ferrous  sulphate,  iren 
pyrites,  or  sulphur  when  these  three  materials  were  used  alone  and  together 
with  light  and  heavy  applications  of  lime  or  magnesia. 

"The  results  from  thi<se  two  residual  soils  demonstrate  that  tlie  oi'iginal 
free  soil-water   leachings   ari>   richer    in   jiotassium   salts   than   they    are   when 
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« 

they  become  impregnated  in  slight  or  excessive  degree  with  calcium  or  mag- 
nesium bicarbonate  derived  frctm  any  one  of  the  several  forms  of  these  two 
alkali  earths.  Furthermore,  excepting  in  the  case  of  the  Cumbei-land  loam, 
the  excessive  and  impractical  32-ton  and  100-ton  CaO  treatments,  nothing  that 
has  been  developed  would  suggest  the  possibility  that  the  lime,  magnesia,  or 
their  several  chemical  or  mineral  cai'bonate  treatments  have  so  altered  the 
original  form  of  soil  potassium  as  to  render  any  residual  portion  of  it  more 
available  or  beneficial  to  plant  growth." 

A  list  of  34  I'eferences  to  literature  bearing  on  the  subject  is  IncUided. 

The  lime  factor  in  ijerniaiient  soil  iinprovemeut. — I,  Rotations  without 
legumes,  J.  G.  Lipman  and  A.  W.  Blair   (Soil  Set.,  9  (1920),  No.  2,  pp.  83- 
90). — In  experiments  conducted  at  the  New  Jersey  Experiment  Stations,  lime! 
in  carbonate  form  was  used  on  a  loam  soil  at  the  rate  of  1  ton  per  acre  for" 
the  first  five  years  and  2  tons  for  the  second  five  years,  in  a  5-year  rotation  of 
corn,  oats,  wheat,  and  two  years  of  timothy.     No  legume  crops  were  introduced. 
Twenty    \  -acre  plats  with  different  nitrogen  treatment  were  thus  limed,  and  ' 
20  similar  plats  with  parallel  nitrogen  treatment  were  left  without  lime. 

The  total  yields  of  dry  matter  and  of  nitrogen  for  the  10-year  period  were 
essentially  the  same  for  the  two  sections. 

Analyses  of  the  soil  made  soon  after  the  work  was  started  and  again  at  the 
end  of  each  5-year  period  showed  that  there  was  a  loss  of  nitrogen  from  both 
the  limed  and  unlimed  sections.  However,  the  loss  from  the  liminl  section  was 
distinctly  greater  than  from  the  unlimed  section.  Thus,  at  the  end  of  the 
10-year  period  there  w^as  a  positive  loss  rather  than  gain  from  the  use  of  lime. 
From  this  work  it  would  appear  that  the  practice  of  using  lime  on  light  to 
medium  heavy  soils,  when  leguminous  crops  are  not  grown  in  the  i*«»tation, 
may  be  questionable.  Under  such  conditions  it  is  quite  possible  that  a  slightly , 
acid  reaction  may  be  desirable  to  prevent  the  too  rapid  oxidation  of  organic 
matter.  , 

A  list  of  six  references  to  literature  bearing  on  the  subject  is  included.  7= 

The  lime  factor  in  permanent  soil  improvement. — II,  Rotations  with 
legumes,  J.  G.  Lipman  and  A.  W.  Blair  {Soil  Sci.,  9  (1920),  No.  2,  pp.  91- 
114). — In  this  paper,  continuing  work  noted  above,  an  attempt  is  made  to  show 
the  influence  of  lime  in  four  difEerent  rotation  systems,  all  of  which  include 
some  legume  crops.  In  each  5-year  rotation  there  were  seven  plats,  one  un-> 
limed,  one  each  that  received  1,000,  2.000,  and  4,000  lbs.  per  acre  of  calcium 
limestone,  and  one  each  that  received  like  amounts  of  magnesian  limestone. 
Legume  crops  were  introduced  in  each  rotation  either  as  one  of  the  main  crops 
or  as  a  green  manure  crop  between  the  main  crops.  Acid  phosphate  and 
muriate  of  potash  were  nsed  in  liberal  amounts.  Light  applications  of  com-- 
inercial  nitrogenous  fertilizers  were  made.    No  farm  manure  was  used. 

During  the  10  years  the  limed  plats,  with  only  slight  exceptions,  yielded  dis- 
tinctly larger  crops  and  more  total  nitrogen  than  the  unlimed  plats.  In  most 
cases  the  yields  were  larger  with  the  2,000  and  4,000-lb.  applications  than  with 
the  1,000-lb.  application.  The  two  forms  of  limestone  gave  quite  similar  re- 
sults. There  appeared  to  be  a  slight  difference  in  favor  of  the  magnesium  lime- 
stone. In  the  majority  of  cases  the  percentage  of  nitrogen  was  higher  in 
crops  from  the  limed  than  from  the  unlimed  plats.  The  use  of  lime  thus  re- 
sulted in  a  gain  in  both  quantity  of  the  crop  produced  and  also  in  the  quality. 
Analyses  of  the  soil  showed,  in  a  number  of  cases,  a  higher  nitrogen  content  for 
limed  than  for  unlimed  plats ;  in  other  cases  the  two.  were  about  on  a  level  as 
to  nitrogen  content,  and  in  a  few  cases  there  was  apparently  a  depletion  of  the 
nitrogen  in  the  limed  plats. 
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This  work,  taken  In  coniuK-tion  with  the  !il)ove  report,  is  taken  to  indicate 
that  in  using  lime  euipliasis  .should  l)e  laid  on  its  power  to  make  conditions 
favorable  for  the  or};;anisms  associated  with  leguminous  crops  rather  than  on 
its  power  simply  to  neutralize  soil  acids. 

Two  references  to  literature  bearing  on  the  subject  are  included. 

Feat  industry  reference  book,  F.  T.  Gissing  {London:  Charles  Griffin  d 
Co.,  Ltd.,  1:120.  pp.  XXIV+2H2,  fUjs.  50).— This  is  a  compilation  of  scientific 
data  on  the  obtaining  and  industrial  utilization  of  peat,  and  includes  a  digest  of 
reports  from  Canada,  the  United  States,  South  America,  Swi'den,  Norway,  and 
France.  It  consists  of  eight  sections.  Section  I  deals  with  the  formation, 
classification,  and  composition  of  peat.  Sections  following  deal  with  the  work- 
ing of  peat,  the  treatment  of  raw  material,  peat  and  peat  products  as  solid 
fuel,  distillation  of  peat,  and  peat  gas.  The  hirgest  single  section  is  devoted  to 
uses  and  products  of  peat  other  than  fuel,  including  its  use  as  a  fertilizer,  as 
a  fertilizer  carrier,  as  bacterized  peat,  and  as  a  source  of  nitrogen.  A  final 
section  gives  miscellaneous  information,  formulas,  and  tables. 

Inspection  of  commercial  fertilizers  in  Missouri,  1J>19,  F.  B.  Mumford 
and  L.  D.  Haigh  (Missouri  Sta.  Bui.  16S  (1920),  pp.  3-5.5). — Tliis  bulletin  con- 
tains the  results  of  actual  and  guarantied  analyses  and  valuations  of  383 
samples  of  fertilizers  and  fertilizer  materials  offered  for  sale  in  Missouri  dur- 
ing 1919,  together  with  data  on  the  power  of  limestones  and  similar  ma- 
terials to  neutralize  soil  acidity,  and  a  list  of  brands  and  guarantied  analyses 
of  fertilizers  registered  and  offered  for  sale  in  IMissouri  foi*  1920. 

Results  of  the  analyses  of  the  fertilizer  samples  are  taken  to  indicate  that 
normal  conditions  in  the  manufacturing  control  of  fertilizers  have  very  nearly 
returned.  The  improvement  in  meeting  guaranties  has  obtained  for  all  con- 
stituents except  total  phosphoric  acid.  Apparently  the  difhculties  in  keeping 
lliis  constituent  up  to  the  guaranty  are  not  yet  eliminated.  Out  of  the  383 
saniples  analyzed,  G4,  or  16.7  per  cent,  gave  a  valuation  below  the  guaranty. 

Fertilizer  registrations  for  1920,  C.  S.  Cathcart  (New  Jersey  Sias.  Bui. 
S.'fl  (1920),  pp.  5-38). — This  bullletin  contains  a  list  of  fertilizers  and  fertilizer 
materials  registered  for  sale  in  New  Jersey  for  the  year  1920,  together  with 
their  guaranties. 

Connnerciai  fertilizers,  R.  H.  Robinson  (Oregon  Sla.  Circ.  21  (1920),  pp. 
J5). — This  bulletin  reports  the  results  of  analyses  under  the  Oregon  State 
fertilizer  inspection  law  of  57  samples  of  fertilizers  and  fertilizing  materials, 
6  saniples  of  land  plaster,  and  1  sample  of  lime.stone  offered  for  sale  in  the 
State  during  1919. 

The  consumer  is  advised  to  purchase  high-grade  fertilizer,  that  is,  a  fer- 
tilizer having  a  total  plant-nutrient  content  of  14  per  cent  or  above. 
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On  the  floras  of  certain  islets  outlying  from  Stewart  Lsland  (Xew  Zea- 
land). .T.  C.  Willis  (.-i»«.  Dot.  [London],  33  (1919),  No.  132.  pp.  479-^84,  fig. 
1). — Illustrative  data  with  di.scussion  are  offered  in  support  of  the  claim  that, 
for  restricted  areas  like  New  Zealand  and  its  neighboring  islands,  age  and 
area  can  bo  relied  upon  to  explain  the  general  composition  of  any  floras  that 
may  occur. 

The  role  of  sedges  in  some  Colorado  plant  communities,  F.  Ramaley 
{Atner.  Jour.  Bot.,  6  (1919),  No.  S,  pp.  120-130,  figs.  2).— This  is  a  report  of 
studies  in  all  the  life  zones  from  the  plains  to  alpine  heights  in  northern 
Colorado. 
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The  various  genera  of  Cyperacere  are  considered  in  order,  but  cluef  atten- 
tion is  given  to  Carex,  witli  a  statement  of  the  association  types  in  whicli 
species  of  this  genus  are  prominent.  The  several  associations  belonging-  to 
these  types  are  characterized  as  to  ecological  relations  and  floristic  compo- 
sition. It  is  pointed  out  that  most  sedges  belong  to  the  early  stages  of  suc- 
cession in  the  vegetation  of  a  region.  A  list  iS'  given  of  44  species  of  Carex, 
of  which  20  are  classed  as  water  and  marsh  plants,  9  as  species  of  meadow  or 
other  mesophytic  situation,  and  15  as  species  of  xerophytic  habitats. 

The  ecologic  subterranean  anatomy  of  some  plants  of  a  prairie  province 
in  central  Iowa,  A.  Hayden  {Adici:  Jour.  Bof.,  6  (1919),  No.  3,  pp.  S7-105,  pU. 
IJf). — A  study  of  the  minute  anatomy  of  the  subterranean  oi-gans  of  prairie 
plants  as  here  outlined  is  said  to  show  that,  there  is  a  tendency  to  the  produc- 
tion of  prominent  mechanical  tissue  in  plants  of  dry  habitats  and  to  the 
reduction  of  parenchymatous  tissue,  though  the  latter  is  prominent  in  plants 
of  moist  habitats,  while  aerenchynia  is  notable  in  plants  of  swamp  habitat. 
The  vascular  tissue  is  variable  in  quantity,  seemingly  more- or  less  subject  to 
systematic  variation.  The  subterranean  stem  is  predominant  as  an  equiva- 
lant  of  the  primary  root,  especially  in  moist  lowland  regions.  It  is  more  ef- 
ficient than  the  root  in  propagation.  Primary  roots  which  show  secondary 
thickening  resemble  stems  in  their  concentric  manner  of  expansion.  The  stem 
has  an  area  of  iiith,  which  serves  as  a  reservoir  for  water  and  hence  increases 
its  efficiency  for  radial  distribution. 

Some  observations  on  the  tuber  of  Phylloglossum,  T.  G.  B.  Osborn  {Ann. 
Bot.  [London^,  S3  (1919),  No.  132,  pp.  J^85-516,  pi.  1,  figs.  43).— A  new  method 
of  vegetative  reproduction  is  noted  for  P.  drutmnondii,  which  occurs  in  South 
Australia  as  a  member  of  the  geophytic  element  in  the  flora  of  an  area  subject 
to  prolonged  summer  desiccation.  An  adaptive  variation  in  the  length  of  the 
tuber  stalk  tends  to  locate  the  tuber  at  a  depth  of  about  1  cm.  The  new 
method  consists  in  regeneration  from  leaves  which  have  been  injured  or  de- 
tached.   This  method  is  described  with  discussion. 

The  sprouting  of  woody  plants  and  the  influence  of  external  factors 
thereon,  O.  KtiiiN  (JaJirh.  Wlss.  Bot.  [Pringsheim'i,  57  (1916),  No.  1,  pp.  1- 
16,  figs.  5). — Light  and  the  presence  of  nutritive  salts  influenced  the  sprouting 
of  woody  plahts  which,  however,  has  no  necessaiy  connection  with  the  rest 
period. 

Viability  of  cletachefl  root-cap  cells,  L.  Knudson  (Amer.  Jour.  Bot.,  6 
(1919),  No.  7,  pp.  309,  5i0).— Having  noted  and  tested  the  viability  of  detached 
root-cap  cells,  the  author  gives  accounts  of  the  survival  of  such  cells  f(U' 
71  days. 

Studies  on  growth  and  change  of  form  in  vegetating  points,  O.  Schuepp 
(Jahrb.  Wiss.  Bot.  [Pringsheim],  57  (1916),  No.  1,  lyp.  17-79,  figs.  16).— The 
investigations  here  noted  are  considered  to  support  the  view  that  a  slinuilus 
from  the  surface  leads  to  the  arrangement  of  the  meristemic  cells  parallel  to 
the  surface  and  to  consequent  flatness  of  the  layer.  Failure  of  such  stimulus 
may  lead  to  unregulated  growth  and  an  anomalous  thickness. 

The  periodic  differentiation  of  the  growing  point  is  primary,  following,  how- 
ever, a  continued  stimulation  from  the  surface  affecting  the  meristemic  cells. 

A  study  of  some  factors  in  the  chemical  stimulation  of  the  growth  of 
Aspergillus  niger,  II.  A.  Steinberg  (Atner.  Jour.  Bot.,  6  (1919),  Nos.  8,  pp. 
330-356,  figs.  2;  9,  pp.  357-372).— It  is  stated  that  increased  acidity  of  the 
Pfeffer  nutrient  solution  Avithin  limits  produces  in  A.  niger  a  groAvth  stimula- 
tion similar  to  that  obtained  by  adding  salts  of  certain  heavy  metals,  but  less 
in  amount,  the  appearance  of  the  cultures  being  the  same  in  some  respects  as 
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in  cast'  of  zinc  cultures.    Increase  in  acidity  of  the  nutrient  solutidn  siipplt'ini'Mts 
the  action  of  such  heavy  metals  as  zinc  and  iron. 

Salts  of  such  stimulating  heavy  metals  hydrolyze  as  a  nilf  in  nn  jHiMtous 
solution,  re.'fultinff  in  an  increase  of  acidity  which  may  he  lendered  more 
effectiv'e  tlirouf^h  membrane  concentration.  Sodium  silicate  furnishes  an  ex- 
ception to  this  rule  of  increase  in  acidity.  Such  progressive  increase  in  the 
acidity  of  a  culture  is  largely  a  result  of  activities  of  the  organism,  and 
may  in  turn  be  concerned  also  in  the  acceleration  of  growth  and  in  the  rctai'da- 
tion  of  spore  formation. 

The  influence  of  phosphates  on  the  action  of  alpha-crotonic  acid  on 
plants,  J.  J.  Skinner  and  F.  II.  Reii)  {Amcr.  Jour.  Bot.,  6  {W19),  No.  4,  pp. 
J67-180,  fujs.  9). — This  investigation  comprises  a  study  of  the  effects  of 
a-crotonic  acid  on  plants  grown  in  pure  water  and  in  nutrient  solutions  com- 
posed of  phosi»hate  salts  with  sodium  nitrate  and  potassimu  sulphate,  a-crotonic 
acid  was  i.solated  fnmi  soil  characteristic  of  certain  infertile  spots  near  Mar- 
shall, Tex.,  which  have  been  incTeasing  in  size  during  observations  extending 
over  several  years,  and  wliich  are  herein  briefly  described  as  favorable  areas 
for  an  accumulation  of  organic  acids. 

a-crotonic  acid  at  strengths  of  25  to  50  parts  per  million  was  found  to  reduce 
growth  from  35  to  50  per  cent  in  case  of  wheat  in  nutrient  culture  solutions 
of  calcium  acid  phosphate,  sodium  nitrate,  and  potassium  sulphates  i)repared 
according  to  the  triangular  system.  Phosphates  exerted  an  ameliorating  effect, 
regardless  of  the  basic  or  acidic  character  of  the  salt.  It  is  also  claimed  that 
alkaline  salts  lessen  the  injurious  inlluence  of  crotonie  acid. 

The  influence  of  lig;ht  upon  the  action  of  stoniata  and  its  relation  to  the 
transpiration  of  certain  grains,  J.  Gray  and  G.  J.  Peirce  (Anier.  Jour.  Bot., 
6  (1919),  No.  J,,  pp.  131-155,  figs.  18).— The  authors  find  that  the  stomata  of 
barley,  wheat,  oats,  and  rye  plants  open  with  light  and  close  with  darkness, 
variations  in  the  light  intensity  exerting  an  influence  witliin  limits  on  the 
i  degree  of  stoma tal  opening. 

Opening  and  closing  being  accomplished  by  the  changes  in  the  shape,  of  the 
guard  cells  in  the  stomata,  a  minimum  amount  of  moisture  in  the  soil  is  re- 
quired by  eacli  species  in  order  to  produce  and  maintain  the  turgidity  of  the 
guard  cells  without  which  changes  in  their  shape  are  impossible.  The  mois>ture, 
soil,  and  light  n'quirements  of  different  species  are  essentially  alike,  though 
not  identical. 

Negative  pressure  and  water  utilization  in  transpiring  shoots,  M.  Nord- 
HAUSEN  {Jahrb.  Wiss.  Bot.  [rriii;ishcim],  5S  {1917) .  No.  2,  pp.  295->ri5,  fUin. 
5). — The  author  considers  that  the  force  of  coliesion,  while  sufficient  to  cause 
considerable  negative  pi-essure,  is  not  alone  suflicient  to  meet  observed  normal 
requirements  of  plants  as  regards  water  supply. 

Osmotic  pressures  in  the  potato  plant  at  various  stages  of  groAvth,  B.  F. 
LuTMAN  {Anicr.  Jour.  Bot.,  6  {1919),  No.  5,  pp.  lSl-202,  figs.  2).— The  iwtato 
plant,  early  in  the  season,  shows  the  highest  osmotic  pressure  in  the  sap  from 
young  stalks  and  leaves.  During  July  and  August,  osmotic  pressure  in  the 
stalks  is  higher  than  that  in  the  younger  portions,  this  being  due  to  the 
presence  of  sugar,  particularly  cane  sugar.  In  September,  osmotic  iiressm'e  is 
highest  in  the  young  leaves.  Osmotic  pressure  of  the  sap  in  growing  tubers  is 
always  low,  and  that  in  the  roots  is  the  lowest  in  the  plant.  Osmotic  pressure 
in  older  is  higher  than  in  younger  plants,  due  to  larger  amounts  of  inorganic 
salts,  but  in  very  old  plants  it  drops  in  consequence  of  partial  removal  of 
soluble  materials. 

Cell  g,rowth  in  relation  to  supply  of  energy  by  protoplasts,  .7.  JM.  .Tan.sp: 
{Jiihrh.   llisv.   Hot.    [I'riiigsht'im],  5S   (1917),  No.  2.  pp.  221-236).— This  is  an 
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account  of  both  tlie  physical   and  clieniical  aspects  of  energy  supply  for  cell 
growth. 

.  Tlie  structure  of  protoplasm,  R.  A.  Hakper  (Amcr.  Jour.  Dot.,  6  (IHI'J), 
No.  7,  pp.  21S-300). — This  review  concludes  by  expressing  the  opinion  of  tlie 
author  that  the  older  attempts  to  solve  the  problem  of  protoplasmic  behavior  by 
the  assumption  that  protoplasm  is  composed  of  physiological  units,  biophores, 
determiners,  plasomes,  pangens,  etc.,  and  the  newer  conception  that  its  essential 
elements  are  unit  factors  are  being  merged  in  tlie  conception  that  the  structure 
of  protoplasm  is  the  structure  of  the  cell  as  an  organized  system  and  itself  the 
unit  in  all  the  complex  interactions  by  which  the  egg  develops  into  the 
specialized  differentiated  many-celled  organism. 

The  origin  and  nature  of  the  mucilage  in  the  cacti  and  in  certain  other, 
plants,  F.  E,  Lloyd  {Amer.  Jour.  Bot.  6  (1919),  No.  4,  pp.  156-1G6) .—The 
autlu)r  finds  that  mucilage  in  the  cacti,  mallows,  and  tragacanth  arises  within 
specialized  parenchyma  cells  by  hydrolysis  of  the  cellulose  wall,  which  is  not 
secondarily  thickened.  The  mucilage,  which  shows  lamination  determined  by 
water  content,  is  not  laid  down  as  a  secondary  layer.  It  is  not  secreted  within 
the  protoplast,  nor  is  it  yet  a  secretion  thrown  out  as  mucilage  from  the  outer 
surface  of  the  protoplasm.  The  lamination  may  be  predetermined  by  the 
apposed  layers  of  cellulose  in  the  original  cell  wall.  The  mucilage  adsorbs 
certain  dyes  with  great  vigor,  others  with  lesser  and  different  degress  of 
vigor,  and  still  others  not  at  all.  The  vi.scosity  of  the  mucilage  is  lowered  by 
tho.se  dyes  which  are  adsorbed,  at  a  rate  and  to  an  extent  in  direct  relation  to 
the  degree  of  adsorption.  5 

Authocyanin  of  Beta  vulgaris,  F.  M.  Andrews  (Proc.  Ind.  Acad.  Sci.,  1917,  ^ 
p.  161). — The  anthocyanin  of  B.  vulgaris  affords  one  of  the  examples  where  the  % 
pigment  forms  in  the  subterranean  parts.  A  strong  solution  of  such  antho-  f. 
cyanin  will  preserve  its  normal  color  in  a  test  tube  placed  in  darkness  for  ■^• 
more  than  a  week.  In  direct  sunlight  it  will  retain  its  normal  bright  color  for 
a  week  or  more,  until  disoi-ganized  by  bacterial  action,  which  change  finally 
occurs  in  the  anthocyanin  solution  in  the  dark. 

Chlorophylless  wheat  plants,  B.  Kalt  {Zt.-;chr.  PflanzenzucM.,  Jf  {1916),  No. 
2,  pp.  1^/3-150). — Morphological  and  physiological  .studies  on  barley  and  rye 
are  reported,  which  are  said  to  agree  as  to  general  results  with  those  reported 
by  Nilsson-Ehle  (E    S.  R.,  31,  p.  329). 

The  temperatuiocoeflicient  of  photosynthesis:  A  reply  to  criticism,  A.  M. 
Smith  {Ann.  Bot.  [London],  3S  {1919),  No.  133,  pp.  517-536,  figs.  2).— This  is 
a  discussion  of  recent  contributions  on  the  relations  between  photo.syiithesiSj 
and  temperature,  in  particular  those  by  Brown  and  Heise  (E.  S.  R.,  39,  p.  225),; 
and  by  Brown  alone  (E.  S.  R.,  41,  p.  429). 

Theory  regarding  jihototropism,  C.  E.  B.  Bremekamp  {Rcc.  Trav.  Bot. 
N^erland.,  15  {1918),  No.  2,  pp.  123-184,  figs.  14).— Two  factors  are  supposed  t 
operate  in  connection  with  the  phenomenon  of  phototropism,  namely,  the  differ 
ence  between  the  antagonistic  portions  as  regards  number  of  light-sensitivej 
areas  and  the  time  within  which  this  difference  is  maintained.  A  growth- 
promoting  influence  may  be  exerted  by  those  portions  within  which  a  growth 
inhibiting  substance  may  be  produced  under  illumination. 

The  transmission  ot  phototropic  stimulation,  A.  Paal  {Jahrl).  Wiss.  Bo 
[Pringsheini'],  58  {1918),  No.  3,  pp.  406-458,  pi.  1,  figs.  9). — A  detailed  accoun 
is  given  of  the  author's  experiments  on  the  transmission  of  stimulation  pasi 
interruptions  (with  simple  sectioning  or  with  colloid  layer  interposed).  Thj 
course  ot  the  stimulus  was  studied,  as  wei-e  also  wound  curvature  and  gi'owtl 
regulation  in  this  connection. 
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I'urtlior  stiulics  on  synihiosis  bt'twcoii  Ardisia  ci'ispa  and  its  bartoria. — 
II,  TIio  plants  without  bacteria,  II.  Mikiie  {.Jdhrb.  Wihh.  Hot.  [I'riHiJsheini], 
58  (1017),  \o.  J,  pp.  29-65,  figx.  iO).— This  contribution,  in  contrast  to  those 
previously  noted  (E.  S.  R.,  28,  p.  35;  29,  p.  30),  deals  with  .1.  crixpa  as  free  from 
bacteria.  Re.spectinfj;  the  relations  between  the  synibionLs,  it  is  rejrarded  as 
safe  to  say  only  that  these  relations  jire  very  intimate,  involving  under  natural 
conditions  the  normal  development  of  the  host. 

Venation  and  senescence  of  polyenibryonic  citrus  plants,  M.  It.  Ensign 
(.t»irr.  Jour.  Hot.,  6  (li)W),  No.  8,  pp.  311-32'J,  figs.  6).— It  is  stated  that  43.18 
I>er  cent  of  the  seeds  of  Citrus  grandis  produce  polyembryonic  shoots.  An 
acctmnt  is  given  of  the  apparent  relations  between  leaf  venation  and  other 
features  of  C.  grandis. 

Studies  concerning;  the  evolutionary  status  of  polycotyledony,  J.  T. 
r.rcHiroLz  {Aiiier.  Jour.  Bot.,  6  (IDJD),  No.  3,  pp.  106-119.  figs.  2«).— The  autlior 
has  studied  the  ontogeny  of  the  cotyledons  in  the  various  livinj;  conifers  for 
modern  evolutionary  tendencies  in  hope  of  obtaining  a  criterion  to  determine  the 
actual  present  direction  of  this  particular  evolution  of  the  cotyledons. 

The  results  of  this  study  show  that  in  a  number  of  conifers  fusions  of  the 
cotyledons  occur  during  their  embryonic  development.  No  evidences  of  split- 
ting cotyledons  were  found  in  any  species.  Cotyledonary  fusion  has  given  rise 
to  cotyledonary  tubes  in  some  species.  Polycotyledony  is  thought  to  have  been 
the  primitive  condition.  The  facts  deduced  are  considered  to  show  that  the 
primitive  gynmosperm  embryo  had  numerous  cotyledons  imperfectly  cyclic  and 
variable  in  number,  probably  derived  from  spirally  arranged  leaves  that  be- 
came cyclic  in  the  cotyledonary  node.  Dicotyledony  was  attained  either  by  a 
general  fusion  of  cotyledons  in  two  gi-oups  or  by  an  extremely  bilabiate  develop- 
ment of  a  cotyledonary  tube ;  monocotyledony  resulted  from  a  cotyleilonary 
tube  becoming  unilabiate. 

Flax  blooms,  T.  T.\mmes  {Rec.  Trav.  Bot.  N6erland.,  15  (1918),  No.  2,  pp. 
185-221,  figs.  21). — This  study  is  concerned  with  structures  and  relations  as 
note<l  in  flax  blooms  in  connection  with  po.ssibilities  and  probabilities  regard- 
ing fertilizaton. 

FIELD  CROPS. 

Farm  crop  investigations,  .T.  E.  Mktzc.er  et  at..  [Marghind  fitn.  Rpf.  1919, 
pp.  A'.A7/-A'A']7). — Ten  different  projects,  including  work' with  corn,  cowpeas, 
soy  beans,  tobacco,  oats,  wheat,  crop  rotations,  and  forage,  green  manure,  and 
cover  cro])s  are  described,  and  some  of  the  results  secured  are  brielly  noted. 

Of  16  varieties  of  corn  tested  the  past  year,  in  5  diff^-ent  placi's  in  the 
State,  Boone  County  White,  Johnson  County  White,  Excelsior,  Thomas,  and 
Funk  Yellow  Dent  were  araong  those  giving  the  best  results.  The  highest 
yield  of  silage  was  secured  from  Cocke  Prolific,  Johnson  County  White,  Boone 
County  White,  and  Excelsior.  The  results  obtained  w'ith  the  different  vari»'ties 
varied  greatly.  In  general  two  plants  per  hill  gave  larger  yields  of  shelled  coru, 
but  less  stover,  than  was  secured  from  three  plants  per  hill. 

In  tests  with  cowpeas,  begun  in  1J)09,  M'onderful,  Whippoorwill,  droit,  New 
Era,  Gray  Crowder,  and  Black  are  recorded  as  having  given  the  best  results. 
The  work  with  soy  beans,  undertaken  in  1910,  showed  that  Virgliua,  Wil.son, 
Cloud,  Ito  San,  Peking,  Edna,  Medium  Yellow,  and  Mammoth  Yellow  were 
the  most  successful  varieties. 

Exi)erinienls  conducted  since  191.^  <m  the  production  of  sweet  corn  seed 
indicated    that    liome-grown    seed    produced    larger  ijlants    and    gave    higher 
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yields  than  were  obtained  frwni  nortliern-grown  seed.  Tlie  removal  of  suckers 
had  no  material  effect  on  the  yields. 

The  production  and  distribution  of  Maryland  Manunotli  t()])acco  seed  showed 
that  the  variety  seldom  failed  to  outyield  greatly  the  varieties  comnionly 
grown. 

Variety  tests  with  winter  oats  in  progress  since  1908  are  reported  as  bavin.i;- 
been  interrupted  several  times  by  severe  winter  conditions.  The  varieties 
giving  the  best  results  were  Culberson,  Bicknell,  and  ^^'inter  Turf.  The  highest 
single  yield,  64  bu.  per  acre,  was  made  by  Bicknell. 

In  the  wlieat  variety  tests,  which  have  been  running  since  1890,  the  leading 
varieties  during  the  past  12  years  were  Bearded,  Purple  Straw,  Dietz,  Ijong- 
berry,  Mannnoth  Red,  Currell  Prolitic,  and  China.  Fulcaster,  Gold  Coin, 
Rudy,  and  Leap  Prolific  also  gave  good  yields. 

[Field  crops]  work  of  the  San  Antonio  experiment  farm  in  1918,  C.  R. 
I.ETTEicH  (U.  8.  Dept.  Agr.,  Dept.  Circ.  73  (1920),  pp.  3-5,  7-29,  fiff-^.  .3).— Work 
with  cotton,  corn.  Dwarf  milo,  oats  for  grain  and  hay,  sorglium,  Sudan  grass, 
Rhodes  grass,  green  manure  crops,  and  flax  embracing  rotation,  tillage,  and 
A'ariety  tests  were  continued  along  tlie  same  general  lines  as  heretofore  noted 
(E.  S.  R.,  39,  p.  835).  Agricultural  conditions  in  the  region,  the  scope  of  the 
work  at  the  farm,  and  the  results  of  the  different  experiments  are  briefly 
described.  The  season  of  1918,  as  stated,  was  a  very  poor  one  for  crop  pro- 
duction. 

With  the  exception  of  oats  for  hay  and  for  grain  the  1918  yields  of  all  tlie 
crops  in  the  rotation  experiments  are  reported  as  below  the  average  for  the 
10-year  period.  A  marked  advantage  of  rotation  over  continuous  culture  was 
pointed  out  in  1918  by  the  yields  of  cotton  and  sorghum  and  by  the  better  con- 
trol of  certain  weeds  and  plant  diseases,  particularly  Johnson  grass  and  cotton 
root  rot.  For  tlie  past  three  years  early  preparation  of  the  land  was  an 
advantage  during  periods  of  drought.  The  influence  of  subsoiling  on  crop 
production  was  insufficient  to  justify  the  practice.  The  use  of  16  tons  of 
barnyard  manure  per  acre  gave  comparatively  large  increases  in  tlie  yields  of 
cotton,  corn,  and  milo  in  1918,  but  the  average  results  for  the  9-year  period 
did  not  warrant  tlie  expense  of  purchasing  and  hauling  the  manure  altliough 
they  pointed  out  the  value  of  handling  properly  and  applying  the  manure 
produced  on  the  farm.  The  use  of  cowpeas,  rye,  and  field  peas  as  green 
manures  at  the  farm  has  failed  to  give  perceptible  increases  in  crop  yields. 
Cowpeas  planted  between  wide-spaced  rows  did  not  increase  the  yield  of  corn, 
and  it  was  observed  that  when  not  planted  until  the  corn  is  2  to  3  ft.  high  cow- 
peas will  not  decresrse  the  yield  appreciably. 

The  grain  yields  of  all  varieties  of  sorghum  grown  in  191S  were  i-ather  low 
owing  to  midge  damage,  and  the  yields  of  stover  were  more  indicative  of 
the  value  of  tlie  varieties  tested.  Sunrise  Ivafir  yielded  approximately  2^  tons 
pev  acre,  being  outyielded  only  by  Dwarf  milo,  but  the  kafir  forage  was 
much  superior  to  that  from  milo. 

While  the  yields  of  flax  in  1918  were  much  better  than  in  the  two  jireceding 
years,  they  ranged  from  only  2.2  to  9  bu.  per  acre  and  are- not  considered  largo 
enough  to  encourage  growing  flax  in  place  of  tlie  staple  crops  commonly 
grown.  In  tests  with  beans,  Henderson  Bush  Lima  survived  the  hot  weather 
fairly  well  and  indicated  that  with  irrigation  it  probably  could  be  made  profit- 
able.   Blackeye  cowpeas  included  in  these  tests  gave  b.v  far  the  best  yield. 

[Report  of  the]  agronomy  department,  A.  F.  Vass  {Wyoming  Sta.  Rpt. 
1919,  pp.  150.  151). — Tlie  year's  results  with  small  grains  are  regarded  as  indi- 
cating that  early  seeding,  altliough  growth  at  first  may  he  slow,  tends  to  ripen 
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I  lie  itlnnts  somewhat  earlier  than  wiieii  tlie  seeding  is  tiiaile  later.  Of  (iitTcreiit 
crops  tested  the  hest  results  were  secured  witli  Marquis  wheat,  Hamicheii 
liarley,  Swedisli  Seleet  and  Ahundanee  oats,  and  Rural  New  Yorker,  Ncited 
tieni,  and  Late  Ohio  potatoes. 

KxperiiiH'iits  with  buckwheat,  F.  W.  Stkmi'I.e  {\\'C'<t  Vinjuiia  t<tu.  Bui.  Ill 
(tiUU),  pp.  ,i-I.i). — Tlu'  results  of  earlier  experiuienls  with  buckwheat  by  the 
station,  here  I'eviewed,  ami  which  pertained  largely  to  tlie  use  of  fertilizers, 
liave  been  previously  noted  (E.  S.  U.,  15,  p.  405).  This  bulletin  presents  data 
secured  in  work  carried  oii  from  1914  to  1919,  and  which  embraced  variety 
tests,  to^;ether  with  experiments  ou  the  preparation  of  the  seed  bed,  rate  and 
method  of  set'ding,  and  the  use  of  buckwheat  as  a  nurse  crop. 

Land  plowed  May  6  and  seeded  July  IS  gave  as  an  average  for  three  years 
all  increase  of  S.G5  bu.  per  acre  over  land  i)lowed  July  1  and  seeded  July  IS. 
AVhile  the  results  wei'e  not  strictly  com'paral)le,  they  are  regarded  as  indicating 
that  broadcasting  and  drilling  buckwheat  are  of  equal  value.  The  yields  in- 
creased gradually  \\ith  the  increase  tn  the  rate  of  seeding  from  2  to  6  pk.  per 
acre,  but  the  use  of  4  pk.  seemed  in  general  most  satisfactory.  Tlu;  average 
yield  for  four  years  of  Japanese  buckwheat  was  greater  by  3.7S  bu.  per  acre 
than  the  average  yield  of  Silver  Hull,  and  growing  the  two  varieties  mixed 
did  not  give  a  belter  average  yield  than  was  secured  from  growing  Japanese 
liy  itself.  Early  and  late  plowing  did  not  seem  to  affect  the  results  sec\u"ed  from 
dilTereiit  rales  and  methods  of  seeding  and  from  the  varieties  comi)are(l.  One 
year's  results  did  not  indicate  buckwheat  to  be  a  good  nurse  crop. 

The  inudiiied  rag  doll  and  germinator  box,  B.  H.  Dudule.ston  {Imlinna 
t^ta.  Bui.  236  (1920),  pp.  3-12,  fiys.  7). — A  description  is  given  of  a  modification 
of  the  rag  d()Il  method  of  testing  seed  corn.  The  modilied  rag  doll  described 
is  rec<jni'mended  to  supplement  the  sawdust  limestone  germinator  previously 
noted  (E.  S.  K.,  40,  p.  526) .  Detailed  descriptions  are  given  on  the  preparation 
and  use  of  the  doll  and  germinator  box.  The  great  advantage  of  the  method 
as  pointed  out  is  the  detection  of  not  only  the  dead,  partly  dead,  or  weak  ears, 
but  also  of  those  that  are  infected  although  germinating,  and  thus  making  it 
possible  to  obtain  seed  corn  of  high  vigor  together  with  freedom  of  disease. 

Comparison  of  peanut  meal,  cottonseed  meal,  velvet  bean  meal,  am- 
monium sulphate,  and  nitrate  of  soda  as  fertilizers  for  corn  and  cotton, 
E.  F.  Cautiien  {Alabama  tsta.  Bui.  208  (1919),  pp.  3-6). — In  these  experiments, 
conducted  at  the  station  in  1917  and  1918,  corn  received  in  addition  to  240  lbs. 
of  acid  i)liosphate  per  acre  either  100  lbs.  of  nitrate  of  soda,  SO  lbs.  of  am- 
nioiuum  suli)hate,  200  lbs.  cottonseed  meal,  310  11)S.  peanut  n\eal,  or  400  lbs.  of 
velvet  bean  meal.  The  quantity  of  nitrogen  furnished  by  the  different  materials 
was  practically  the  sanwj  for  all  plats.  In  the  cotton  experiments  in  adilition 
to  a  ba.sal  applicati(m  of  IGO  lbs.  acid  phosphate  and  20  lbs.  sulphate  of  potash 
per  acre  either  140  lbs.  of  nitrate  of  soda,  351  lbs.  of  cottonseed  meal,  452  lbs. 
of  peanut  meal,  or  754  ll>s.  of  velvet  bean  meal  per  acre,  furnishing  practically 
equal  (piantities  of  nitrogen,  was  used.  The  results  are  given  in  tallies  with 
brief  comment. 

In  compjiring  the  average  yields  of  corn  secured  and  assuming  the  avail- 
ability of  nitrogen  in  nitrate  of  soda  as  100  per  cent,  the  relative  availability 
of  the  nitrogen  in  the  different  substances  was  approximately  as  follows :  Sul- 
phate of  annnonia  94  per  cent,  peanut  meal  84,  cottonseed  meal  G5.  and  velvet 
bean  nteal  28  per  cent.  Similarly  the  results  in  the  test  with  cotton  indicated 
an  availal)ility  of  93.8  per  cent  for  cottonseed  meal,  90.9  for  peanut  meal,  and 
78.7  per  cent  for  velvet  bean  meal.  It  is  pointed  out  that  the  cotton  jilant, 
which  received  all  of  its  fertilizer  before  planting,  has  a  longer  growing  period 
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tliiin  the  corn  plant  to  which  three- fourths  of  the  nitrogen  was  applied  late  as 
a  side  application,  and  tliat  for  this  I'easoii  the  cotton  plant  was  able  to 
utilize  a  larger  percentage  of  the  nitrogen  in  the  slowly  nitrifying  velvet  bean 
meal. 

A  comparison  of  certain  raw  phosi)hates  with  acid  phosphate  for  fer- 
tilizing cotton,  T.  E.  Keitt  and  A.  W.  Murray  {Georgia  Sta.  Bui.  131  (1919), 
pp.  39-.'i.')). — Tests  were  made  on  a  comparatively  poor  soil,  a  similar  soil  with 
a.  cover  crop  of  oats  turned  under,  and  on  a  very  fertile  soil  to  determine  the 
value  of  different  phosphates  for  fertilizing  cotton.  The  pho;^phates  were 
applied  at  the  rate  of  400  lbs.  per  acre  and  mixed  with  dried  blood  and  Nebraska 
potash  so  that  800  lbs.  of  the  mixture  furnished  3  per  cent  each  of  available 
nitrogen  and  potash  in  addition  to  the  available  phosphoric  acid  present  in  the 
particular  phosphate  used.  The  surface  area  exposed  by  the  different  phos- 
phates as  applied  was  calculated  to  determine  a  possible  relation  between  this 
factor  and  the  crop  yield.  The  method  of  calculating  the  surface  area  of  the 
phosphate  particles  is  described,  and  the  different  experimental  results  are 
shown  in  tables. 

On  the  soil  with  the  cover  crop  turned  under,  Florida  soft  phosphate  proved 
least  eflicient,  while  Tennessee  brown,  Florida  pebble,  and  Tennessee  blue  phos- 
phates all  produced  higher  increased  total  yields  than  those  secured  with  acid 
phosphate.  In  every  test  at  the  station  during  the  year  acid  phosphate  showed 
a  marked  influence  on  earliness  of  maturity.  The  plats  receiving  Tennessee 
blue  phosphate  matured  earlier  than  those  treated  with  the  other  raw 
phosphates. 

Florida  soft  phosphate,  which  had  the  smallest  surface  area,  gave  the  lowest 
yield,  but  the  results  from  the  other  i*aw  phosphates  were  not  absolutely  in  the 
order  of  their  relative  surface  area.  On  the  very  fertile  soil,  where  phosphorus 
was  not  a  limiting  factor,  higher  yields  were  obtained  from  the  Florida  pebble 
and  Florida  soft  phosphates  than  from  the  other  phosphates  tested.  On  the  soil 
in  a  medium  state  of  fertility,  where  phosphorus  was  distinctly  a  limiting 
factor,  acid  phosphate  in  every  case  produced  the  highest  yield  to  October  1, 
as  well  as  the  Mghest  total  yield. 

An  experiment  with  nitrogen  as  a  top-dressing  on  plats  treated  with  acid 
phosphate,  Florida  soft  phosphate,  and  Florida  pebble  phosphate  resulted  in  a 
marked  increase  in  yield  on  the  plat  which  had  received  acid  phosphate. 

The  results  of  these  experiments  are  not  considered  as  indicating  that 
Florida  soft  phosphate  possesses  any  advantage  over  the  other  raw  phosphates  as 
a  source  of  phosphorus  for  cotton  on  Piedmont  soils.  The  experiments,  con- 
ducted for  only  one  year,  will  be  continued  to  study  the  residual  effects  of  the 
different  raw  phosphates. 

The  influence  of  certain  factors  on  the  time  of  opening  of  cotton,  T.  E. 
Keitt  and  A.  W.  Murray  (Georgia  Sta.  Bui.  ISO  (1919),  pp.  21-34,  fiff^-  3)-- 
Tlie  experiments  reported  were  conducted  to  determine  the  influence  of  variet; 
character  of  soil,  quantity  and  kind  of  fertilizer,  top-dressing,  source  of  phos^ 
phorus,  percentage  of  potash,  and  the  use  of  lime  to  revert  soluble  phosphates  oi 
the  maturity  of  cotton. 

in  a  test  of  22  varieties  of  cotton  Piedmont  Cleveland  and  Steinheimer  Clev< 
land  led  in  amount  picked  to  October  1,  and  these  two  strains  with  Allen  Clev( 
land  and  Scott  Cleveland  were  among  the  five  varieties  giving  the  highest  yiel( 
to  October  1.  The  four  Cleveland  strains  mentioned,  together  with  Alabfuni 
Station  Cleveland  No.  721  and  Georgia  Station  Cleveland  No.  521,  led  all  othei 
in  total  yield. 

The  fertilizer  work  was  conducted  on  heavy  clay,  medium  clay,  and  sandy 
soil.     On  the  heavy  clay  soil  the  largest  total  yield,  the  highest  yield  to  October 
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1,  ami  tlu>  liighost  percentaj,'*'  of  cotton  oimmkmI,  up  to  that  date,  were  obtained 
from  the  use  of  GOO  lbs.  per  acre  of  an  8 :  3 :  2  fertilizer  application.  Good  results 
on  this  soil  were  securetl  also  from  the  use  of  200  lbs.  per  acre  of  an  8:8:3 
application. 

The  medium  clay  soil  was  of  a  type  on  which  cotton  is  likely  to  rust,  and 
cons«iuentiy  the  use  of  GOO  lbs.  of  an  8:3:9  application,  which  furnished  the 
largest  quantity  of  potash,  frav(>  the  hifrhest  yield.  The  application  of  GOO  lbs. 
j)er  acre  of  an  8:3:6  fertilizer  mixture  gave  the  highest  yield  to  October  1, 
while  600  lbs.  per  acre  of  an  8:3:0  application,  containing  no  potash,  gave  a 
very  poor  yield. 

On  the  sandy  soil  the  highest  yield  was  secured  where  600  lbs.  per  acre  of  an 
8:3:6  application  was  used,  but  the  largest  yield  to  October  1  was  obtained 
where  an  8 :  3 : 3  fertilizer  was  applied  at  the  same  rate. 

Application  of  acid  phosphate  and  Tennessee  blue  rock  pliosphate  seemed  to 
hasten  the  ripening  of  cotton,  while  the  use  of  other  raw  rock  phosphates,  in- 
cluding Florida  soft,  Florida  pebble,  and  Tennessee  brown,  appeared  mainly  to 
have  delayed  maturity.  Lime  applied  with  acid  phosphate  also  seemed  to  have 
delayed  ripening. 

PvXperiments  in  top-dressing  in  1919  resulted  in  a  very  profitable  increase  in 
yield  from  a  late  application  of  a  mixture  of  sulphate  of  ammonia  and  nitrate  of 
soda.  The  use  of  potash  with  nitrogen  in  top-dressing  did  not  seem  to  have 
retarded  maturity  but  it  gave  no  profit. 

Growing;  cotton  in  Arizona,  G.  K.  Thompson  and  C.  ,T.  "Wood  (Arisona  Sta. 
Bui.  'JO  (1910),  pp.  265-215,.  figs.  5).— This  bulletin  is  a  brief  popular  treatise 
on  growing  cotton  in  Arizona,  including  notes  on  the  irrigation  of  cotton,  the 
value  of  American  Egyptian  cotton  for  the  region,  and  the  disadvantages  of 
relying  on  volunteering  or  rationing  for  a  cotton  crop. 

Darso,  M.  A.  Beeson  and  A.  Daank  (Ol-lahnma  (?ta.  Bnl  127  (1019),  pp.  19, 
flfis.  9). — A  description  of  darso  is  given,  a  comparison  of  the  plant  with  lilack- 
huil  White  kafir  is  presented,  cultural  methods  are  described,  and  results  of 
experiments  with  the  crop  are  reported. 

Darso,  a  grain  sorghum  of  unknown  origin,  is  regarded  as  a  probable  cross 
between  a  saccharin  and  a  nonsaccharin  sorghum.  It  is  de.scribed  as  a  leafy, 
stocky  sorghum,  red  seeded,  drought  resistant,  early  maturing,  and  very  uniform 
in  height.  Analyses  made  by  tlie  station  showed  that  darso  contained  a  higher 
percentage  of  total  sugars  than  was  found  in  katir  or  feterita.  The  chemical 
composition  of  the  grain  and  of  the  forage  proved  to  be  very  nearly  the  same 
as  that  of  the  grain  and  forage  of  Blackhull  White  kafir. 

The  results  of  a  single  feeding  test  with  hogs,  by  C.  T.  Dowell,  seemed  to 
Indicate  that  in  feeding  value  darso  is  not  equal  to  Blackhull  White  katir, 
A  digestion  experiment  with  sheep  showed  that  the  nutrients  from  the  two 
plants  were  about  equally  digestible. 

In  a  six-year  variety  test  of  grain  sorghums  darso  produced  the  largest 
average  yield,  outyielding  Blackhull  White  kafir  by  about  3  bu.  per  acre. 
Being  a  dwarf  plant  the  yield  of  forage  was  less  than  that  of  Blackhull 
White  kafir.  It  was  found  also  that  darso  as  compared  with  Blackhull  White 
kafir  had  the  greater  capacity  to  withstand  relatively  long  periods  of  dry 
weather. 

Report  of  oats  experiments,  1908-1919,  M.  Nelson  and  L.  W.  OsnoRN 
(Arkansas  Sta.  Bui.  165  (1920),  pp.  3-32,  figs.  2).— This  bulletin  de.scribes  the 
importance  and  extent  of  oats  production  in  Arkansas,  and  reports  largely 
In  tabular  form  the  results  of  variety  and  cultural  experiments  with  winter 
and  spring  oats  at  the  station  and  in  other  parts  of  the  State.  The  recom- 
mendations given  are  based  on  the  experimental  data  secured. 
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The  results  indicated  that  winter  oats  may  he  grown  successfully  in  Arkansas 
wlien  proper  attention  is  f;iven  to  the  selection  of  varieties  and  the  different 
cultural  I'equirenients.  The  varieties  recommended  for  the  northern  part  and 
the  higher  elevations  of  the  west  central  part  of  the  State  are  Turf  and 
Culberson,  for  the  lower  elevations  of  the  west  central  part  the  red  oats 
varieties,  and  for  tlie  southern  part  Fulghum  and  the  ordinary  red  oats 
varieties,  Appier,  Hundred-bushel,  Bancroft,  Ferguson  71,  and  Cook.  It  is  sug- 
gested that  Dwarf  Culberson  and  other  early  maturing  Culberson  selections 
may  prove  more  satisfactory  than  the  red  oats  varieties  on  account  of  their 
greater  winter  resistance,  and  that  the  usual  Turf  strains  are  not  adapted  to 
southern  Arkansas  because  of  late  maturity  and  possible  injuries  from  lieat 
and  rust. 

With  regard  to  soil  preparation  the  results  indicated  the  importance  of  a. 
firm   seedbed   in   reducing  the   extent   of  winterkilling.     It   is   stated   that   a^ 
firm  seedbed  may  be  secured  by  plowing  at  least  6  in.  deep  from  tbe  latterj 
part  of  July  to  the  earlier  part  of  September  and  double  disking  and  har-i 
rowing  inmiediately  after  plowing.     It  was  found  that  winter  oats  seeded  with  "i 
an  ordinary  grain  drill  or  with  an  open  furrow  drill  are  much  less  affected 
by  winter  weather  than  when  broadcasted.     Early  seeded  as  compared  with 
late  seeded   winter  oats   were  observed   to  be  less   subject  to   winterkilling. 
Seeding  dates   recommended    for   the   different    sections   of  the   State  are   as 
follows:  Northeastern,  September  10  to  October  10;  west  central,  September 
20  to  October  20;  and  southern,  October  1  to  November  1.     The  earlier  dates 
mentioned  in  each  instance  are  considered  preferable.     Proper  drainage  and 
good  soil  fertility  were  noted  also  as  efficient  factors  in  reducing  winter  injury 
to  the  crop. 

For   spring  seeding  the  strains  of  early  maturing  red  oats,  such   as  Burt 
and  FulghuHi,  are  considered  best.     Early  northern  varieties,  including  Iowa 
103,  gave  good  results  when  grown  for  hay,  but  proved  less  certain  for  yield 
or  quality  of  grain.     The  importance  of  early  seeding  is  dwelt  upon,  and  the 
dates  of  safe  seeding  for  different  parts  of  the  State  are  given  as  follows: 
Northeastern,  February  25  to  March  15 ;  west  central,  February  15  to  March  | 
1,  and  southern,  February  1  to  February  25.     Seeding  at  the  rate  of  10  pk.,j 
per  acre,  with  a  grain  drill,  or  from  12  to  14  pk.,  when  the  seed  is  broadcasted,  \ 
is  recommended. 

[Experiments  with  potatoes],  C.  O.  Appleman  et  al.  {Maryland  Sta.  Kpt. 
1019,  pp.  XLVI-XLVII). — Several  projects  bearing  on  the  behavior  of  potato 
tubers  in  the  ground  during  growth  and  after  the  death  of  the  vines,  on  the , 
quality  and  seed  value  of  the  tubers  as  influenced  by  storage  conditions,  and 
on  the  production  and  growth  of  sprouts  on  potato  tubers,  are  described,  and 
some  of  the  more  important  results  .re  briefly  reported. 

Earlier  results  in  studying  the  effect  of  various  storage  conditions  on  the 
qimlity  and  seed  value  of  potatoes  have  been  previously  noted  (E.  S.  K.,  29, 
p.  230;  34,  p.  523).  INIore  recently  it  has  been  shown  that  the  seed  value  of 
potatoes  is  greatly  reduced  when  the  tubers  are  in  cold  storage  for  a  long  time 
after  they  have  emerged  from  their  rest  period.  The  poor  keeping  quality  of 
potatoes  after  a  period  of  cold  storage  Avas  found  to  be  due  lai'gely  to  very  high 
respiration  in  the  tubers  for  a  time  after  they  came  from  cold  storage,  which 
favors  decay,  especially  when  ventilation  is  inadequate,  through  the  heat  aii'l 
moisture  produced.  It  was  found  also  that  the  degree  of  ventilation  greatly 
influences  the  chemical  changes  in  stored  tubers. 

Some  of  the  data  pertaining  to  the  growth  and  production  of  sprouts  on 
potato  tubers  have  been  noted  previously  (E.  S.  11.,  39,  p.  536).    Later  results 
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have  indicated  that  the  viKor  of  the  sprout  under  equal  conditions  deteruiiiies 
the  vi^or  of  tlie  phint.  In  the  varieties  studied  it  was  found  tliat  the  nunilxu- 
and  distriI)ution  of  tlie  tirst  f^eneration  sprouts  produced  under  favorable  grow- 
ing,' conditions  are  a  good  indication  of  tlie  relative  seed  value  of  the  tul)ers. 

From  a  study  of  the  changes  occurring  in  RIcCorniick  potatoes,  after  the 
vines  have  been  killed  by  frost,  it  is  pointed  out  that  under  these  conditions 
the  growth  processes  in  the  underground  parts  of  the  plant  continue  for  some 
time.  This  tends  to  form  small  tubers  at  the  expense  of  the  large  tubers,  and 
therefore  makes  it  advisable  to  harvest  the  potatoes  as  soon  as  possible  after 
a  killing  frost.  It  is  stated  that  sometimes,  under  the  conditions  described, 
small  tubers  are  formed  on  the  sui'face  of  the  larger  ones. 

Prairie  rice  culture  in  the  United  Statos,  C.  E.  Chambliss  ([/.  S.  Drpt. 
Agr.,  Formers'  Bui  1092  {1920),  pp.  26,  figs.  13).— The  extent  and  importance 
of  the  industry  is  briefly  considered,  the  general  requirements  of  prairie  rice 
culture  are  discussed,  and  directions  for  the  various  cultural  operations  in- 
volved are  given.  The  sources  of  irrigation  water  and  the  method  of  applying 
it  are  described,  and  tlie  more  important  varieties  adapted  to  the  conditions  of 
the  prairie  i"ice  regions  are  noted. 

Soy  bean  experiments,  F.  W.  Stemplei  {West  Virginia  Sta.  Bui.  112  {1919), 
pp.  3-19,  Jiga.  3). — The  progress  of  soy  bean  culture  in  West  Virginia  is  re- 
viewed, descriptive  data  of  varieties  tested  at  the  station  are  tabulated,  and 
the  results  of  various  cultural  experiments  are  reported. 

In  general,  Wilson  was  the  best  seed-producing  variety  tested  at  the  station, 
tlie  average  yield  for  five  years  being  17.01  bu.  per  acre.  Peking,  a  small  seeded 
varlety,^^ave  an  average  of  16.19  bu.  per  acre  for  the  same  period.  A  compari- 
•son  of  soy  beans  and  co\viieas  as  hay  crops  showed  an  average  yield  of  2.4S 
tons  of  soy-bean  hay  and  of  1.7  tons  of  co\\i:»ea  hay  per  acre.  The  varieties 
reconmiended  as  high  seed  and  hay  producers  are  Wilson,  Peking,  Virginia, 
Arlington,  Roosevelt,  and  Jet. 

An  experiment  in  growing  soy  beans  for  hay  in  combination  with  other 
crops  resulted  in  better  yields  and  in  more  readily  curing  of  the  hay  than  when 
the  soy  beans  were  grown  alone.  Soy  beans  grown  with  either  Sudan  grass  or 
millet  proved  very  satisfactory.  Soy  beans  and  corn  in  1915  produced  10.16 
tons  of  silage  per  acre  as  compared  witli  8.97  tons  where  corn  alone  was  grown. 
•V  rotation  experiment  with  corn,  soy  beans,  or  Sudan  grass  and  rye  gave  data 
Indicating  that  combinations  of  tliese  crops  giving  three  yields  in  two  years 
are  possible. 

In  seeding  tests,  soy  beans  sown  in  rows  30  in.  apart  at  the  rate  of  3  pk. 
per  acre  produced  an  average  of  3.5  tons  of  hay  per  acre  on  five  plats,  while 
'.similarly  solid  drilling  at  the  rate  of  6  pk.  per  acre  gave  a  yield  of  3.45  tons. 
j  Seedings  made  June  1  at  G  different  rates,  ranging  from  3  to  8  pk.  per  acre, 
I  pave  in  all  instances  higher  yields  than  were  obtained  from  similar  seedings 
:  made  June  10  and  July  3. 

[  The  results  of  harvesting  the  crop  at  different  stages  of  maturity  indicated 
I  that  the  highest  yields  of  green  or  uncured  material,  dry  matter,  and  protein 

ii"  obtained  when  the  crop  is  harvested  with  the  pods  fairly  well  tilled  out 

'  '1  the  leaves  just  beginning  to  turn  in  color.    The  yields  and  the  composition 
lie  hay  when  the  crop  was  harve.sted  at  different  stages  of  growth  are  given 
a  tables.    Lime  applied  shortly  before  sowing  soy  beans  had  a  comparatively 
1  Imlted  effect  on  the  yield. 

Further  studies  in  fertilizing  and  storing  sweet  potatoes,  II.  P.  STrcKEY 

'"■oriiia  Std.  Bui.  13.'f  {1919),  pp.  7'.J-(S7).  — Earlier  work  on  these  subjects  has 
a  previously  noted  (E.  S.  II.,  31,  p.  436).    The  experiments  here  reported,  in 
185972°— 20 4 
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progress  since  1914,  wei-e  conducted  to  determine  the  effects  of  an  excessive 
amount,  of  a  single  fertilizer  element  on  jield,  keeping  quulities,  texture, 
quality,  and  color  of  the  sweet  potato. 

Six  ^-acre  plats  on  a  Cecil  clay  loam  soil,  planted  with  Myers  Early  sweet 
potato,  were  treated  annually  with  the  following  quantities  of  fertilizer  per 
acre :  Plat  1,  24  tons  barnyard  manure ;  plat  2,  2,100  lbs.  16  per  cent,  acid  phos- 
phate; plat  3,  900  lbs.  sulphate  of  potash;  plat  4,  1,500  lbs.  nitrate  of  soda; 
plat  5,  1,800  lbs.  complete  fertilizer;  and  plat  6,  uo  fertilizer.  During  the  G- 
year  period,  1914-1919,  the  yields  generally  declined.  The  plat  receiving 
barnyard  manure  stood  first  in  yield  the  first  2  years,  and  the  plat  receiving 
the  complete  fertilizer  stood  first  the  remaining  4  years  of  the  period.  For  the  J 
entire  12-year  period,  beginning  with  1908,  the  greatest  average  yield  was^ 
secured  from  the  complete  fertilizer  plat,  the  barnyard  manure  plat  standing  a 
close  second.  The  increases  in  yields  over  the  check  plat  showed  that  these 
heavy  applications  had  not  been  profitable. 

In  1919  plat  4  was  divided  into  2  equal  parts,  1  receiving  the  usual  appli- 
cation of  nitrate  of  soda  and  the  other  the  same  amount  of  nitrogen  in  the 
form  of  sulphate  of  ammonia.  The  part  treated  with  sulphate  of  ammonia 
yielded  40.36  bu.  more  per  acre  than  was  secured  on  the  part  treated  with 
nitrate  of  soda,  this  increase  being  considered  due  possibly  to  an  unfavorable 
action  of  a  residue  of  sodium  in  the  soil  resulting  from  11  consecutive  annual 
applications  of  that  substance.  The  use  of  sulphate  of  ammonia  also  seemed  to 
have  reduced  an  infection  of  black  rot  and  to  have  improved  greatly  the 
mechanical  condition  of  the  soil  where  it  followed  nitrate  of  soda. 

The  plats  receiving  large  amounts  of  nitrogenous  fertilizers  gave  potatoes  of 
a  lighter  yellow  color  and  a  somewhat  poorer  flavor  than  those  produced  on 
the  other  plats.  The  acid  phosphate  plat  and  the  check  plat  produced  potatoes 
of  the  best  quality  and  finest  texture.  Potash  seemed  to  have  very  little  in- 
fluence in  this  connection. 

In  storage  tests  the  potatoes  from  the  check  plat  showed  thehighest  average 
percentage  keeping  through  the  winter,  but  results  in  general  varied  so  that 
definite  conclusions  regarding  the  relation  of  fertilizer  to  keeping  qualities  are 
not  drawn.  In  similar  test  in  1915-16  with  sweet  potatoes  grown  for  the  first 
time  on  an  area  of  Cecil  clay  loam  and  one  of  Cecil  sandy  loam,  red  and  gray 
soils,  respectively,  the  amount  of  rot  on  March  1  was  12.28  per  cent  in  the 
crop  from  the  red  soil  and  4.61  per  cent  in  the  one  from  the  gray  soil.  A  study 
of  the  loss  in  weight  during  storage  from  November  5  to  IMarch  1  showed  an 
average  total  loss  in  the  sweet  potatoes  from  the  6  differently  treated  plats  of 
16.6  per  cent,  while  the  average  loss  in  moisture  was  only  3.73  per  cent.  It  is 
pointed  out  that  the  loss  of  moisture  does  not  indicate  the  actual  loss  in  weight 
of  sweet  potatoes  in  storage,  and  that  the  difference  here  shown  is  doubtless 
due  to  the  breaking  down  of  carbohydrates  and  the  resultant  evolution  of 
carbon  dioxid. 

Cooperative  fertilizer  work  with  other  southern  stations  resulted  at  this 
station,  where  sweet  potatoes  were  grown  in  1919  on  a  quite  fertile  Cecil 
clay  loam  soil  treated  with  different  combinations  and  amounts  of  acid  phos- 
phate, sulphate  of  potash,  cottonseed  meal,  and  sulphate  of  ammonia,  in  th( 
best  yield  from  the  8  :  3  :  3  formula,  closely  followed  by  8  :  3  :  6  and  8:6:6  formu- 
las of  phosphoric  acid,  nitrogen,  and  potash,  respectively.  The  yields  on  tb( 
check  plats  were  considerably  lower  than  those  on  the  plats  which  had  receivei 
fertilizer  treatment. 

Sweet  potato  culture  and  storage  in  New  Jersey,  R.  W.  DeBatjn  {Neh 
Jersey  Stas.  Circ.  I14   (1919),  pp.  3~31,  figs.  19). — This  circular  is  a  popula 
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treatiso  on  tlie  culture  nnd  stonific  of  swcot  potaloes  in  Now  .Torsoy,  incluiliiiLC 
descriptions  of  the  important  pliases  of  growing  the  crop  and  liandlinj;  it  from 
liarvesting  to  marketing. 

The  supply  and  distribution  of  Connecticut  Valley  cijjjar  leaf  tobacco, 
S.  n.  DkYati-T  (MasKachuncttK  N/o.  Bui.  JH.i  U!H!)),  pp.  VI  +  I4:i-2.iO,  pis.  9,  fujs. 
15). — Tliis  l)ulietin  presents  tlie  history  of  Cotuiecticut  Valley  tobacco  produc- 
tion and  the  cigar  industry,  and  discusses  market ing  Connecticut  Valley  cigar 
leaf  tobacco.  In  the  hlstori(;al  treatment  of  the  subject  statistics  are  presented 
showing  the  growth  of  the  industry,  and  other  topics  dealt  with  include  distri- 
huiioii  of  acreage,  types  of  cigar  leaf  tobacco,  tobacco  soils,  varieties  of  sun- 
grown  and  shade-grown  tobacco,  yields,  cost  of  production,  tobacco  insurance, 
and  tenancy. 

The  discussion  of  marketing  traces  the  handling  of  manufactured  tobacco 
from  thu  produ<'er  to  the  manufacturer,  points  out  the  finictions  of  the  various 
parties  involved  in  the  .sale  of  the  product,  gives  statistics  showing  the  quant  i- 
lies  handled,  describes  the  preparation  of  the  tobacco  for  market  by  the  grower 
and  the  packer,  considers  the  cost  of  the  packer's  preparations  and  that  of 
storage,  lists  freight  rates  to  principal  manufacturing  centers  and  shipments 
and  receipts  of  tobacco  at  local  shipping  points  during  recent  years,  enumerates 
the  grades,  standards  and  principal  varieties,  and  reviews  the  situation  with 
regard  to  prices  and  their  distribution  among  farmer,  landowner,  and  dealer. 

The  bulletin  concludes  with  a  brief  note  on  cooperation  in  marketing  tobacco, 
reconunendations  regarding  the  tobacco  industry  in  the  region,  a  list  of  refer- 
ences to  tobacco  literature,  and  a  reproduction  of  the  by-laws  of  tobacco 
growers'  associations. 

Whorled  milkweed,  the  worst  stock-poisoningj  plant  in  Colorado,  W.  L. 
JlAY  {Colorado  Sta.  Bxil.  255  (1920),  pp.  3-39,  fins.  29).— This  bulletin  discusses 
the  losses  caused  by  whorled  milkweed  (Asclepias  galioides)  when  eaten  by 
stock,  describes  the  plant,  and  outlines  its  distribution  with  a  view  to  its 
better  identilication,  points  out  the  conditions  under  which  poisoning  occurs, 
and  reports  the  results  of  ei'adication  studies.  It  is  stated  that  the  plant  is 
well  distributed  in  southern  Colorado  in  irrigated  sections  from  5,000  to  7,000 
ft.  in  altitude.  The  plant  is  recognized  also  as  a  very  persistent  weed.  The 
most  promising  eradication  measure  tried  was  grubl)ing  or  plowing  out  the 
plants  just  before  the  seed  ripens,  followed  by  grubbing  out  any  green  shoots 
that  may  appear  later  in  the  fall,  and  then  planting  a  heavy  smother  crop,  such 
as  winter  wheat.  In  one  experiment  3  applications,  during  a  dry  summer,  of 
10  Ib.s.  of  salt  in  5  gal.  of  water  on  an  area  10  ft.  in  diameter  did  not  kill  the 
plants  in  1!J18  but  prevented  their  appearance  in  1919. 

Conimon  thistles,  J.  G.  Fiskk  {New  Jersey  Stns.  Circ.  113  (1919),  pp.  7, 
figs.  5). — Descriptions  of  the  Canada  thistle  {Circium  arvense),  bull  thistle 
(C.  Innccolatum) ,  and  sow  thistle  (Honchus  arvensis)  are  given,  mainly  with 
reference  to  their  distinguishing  characters,  manner  of  spreading,  economic 
importance,  and  methods  of  control  and  eradication. 

HORTICULTURE. 

An  investigation  in  transplanting,  .T.  C.  Whitten  (}fissouri  f>tn.  Rmcarch 
;  Httl.  3.]  (1919),  pp.  3-73,  pis.  J,,  fi(f.  1). — Following  several  years  of  preliminary 
observations,  the  station  began  a  definite  investigation  in  1908,  with  a  view  lo 
iii-ording  accurately  the  results  of  fall  and  spring  planting  of  various  kinds 
of  trees  and  other  plants,  and,  if  possible,  to  determine  the  reason  for  any 
difference  in  the  behavior  of  the  tre(?s.     The  results  of  this  investigation  are 
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presented  in  detail,  together  with  the  results  of  soino  minor  studies  relating 
to  transplanting.  The  literature  of  the  subject  is  briefly  reviewed,  and  a 
bibliography  is  appended. 

A  I'eview  of  the  literature  dealing  with  tlie  season  of  transplanting  led  the 
author  to  conclude  that,  for  the  most  part,  ttiose  who  recommend  spring  plant- 
ing based  their  opinion  upon  experience  in  sections  where  winter  conditions 
are  trying,  while  those  who  reconmiend  fall  planting  based  their  advice  upon 
experience  in  the  milder  fruit-growing  sections.  Where  fall  planting  is  recom- 
mended, the  desirability  of  planting  in  very  early  autumnn,  so  as  to  give  time  for 
the  roots  of  the  trees  to  become  better  established  before  fall  weatlun-  ap 
preaches,  is  emphasized.  Experience  at  the  Missouri  Experiment  Station./j 
however,  shows  that  this  does  not  hold  true  imder  conditions  in  that  State; 
for,  whereas  fall  planting  for  hardy  fruit  trees  and  most  of  the  hardy  deciduous 
trees  and  shrubs  lias  given  better  results  than  spring  planting,  late  fall  planting 
has  given  better  results  than  early  fall  planting.  Trees  planted  in  early  fall  dry 
out  more  during  the  fall  and  winter  than  do  those  planted  in  late  fall.  The 
apparent  reason  for  tliis  is  that  their  parts  are  less  thoroughly  ripened  or  not 
fully  at  rest  at  the  time  of  early  planting.  Early  fall  in  Missouri  is  followed 
by  a  period  of  high  atmospherical  temperatures  and  often  by  dry  weather. 
Apple  trees  planted  in  the  fall  iisually  begin  new  root  formation  about  the  first 
of  January  from  the  sides  of  the  lower  main  roots  after  the  surface  soil  has 
frozen.  Early  fall-planted  trees  have  begun  i*oot  growth  no  earlier  than  late 
fall-planted  trees. 

Fall-planted  trees  mulched  during  the  winter  have  made  slightly  poorer 
growth  than  those  not  mulched.  The  soil  about  the  mulched  trees  dries  and 
warms  more  slowly  even  where  the  mulch  is  removed  in  early  spring.  Young 
apple  ti'ees  having  their  branches  pruned  back  in  autumn  made  better  growth 
the  following  season  than  trees  pruned  back  in  spring.  This  was  true  whether 
or  not  the  trees  were  transplanted.  Branches  pruned  back  evaporate  more 
water  through  the  wounds  than  do  similar  branches  which  are  not  pruned, 
for  the  first  few  days  only.  After  the  first  few  days  the  pruned  branches  lose 
less  water  throughout  the  winter  than  those  which  are  not  pruned.  The  wound 
made  in  pruning  bade  a  twig,  or  a  slight  wound  anywhere  on  a  twig,  stimulates 
greater  growth  of  adjacent  buds.  A  wound  made  just  above  a  bud  stimulates 
greater  growth  than  a  similar  wound  made  below  or  at  the  side  of  a  bud. 
Wounds  made  in  autumn  stimulate  greater  growth  the  following  season  than 
do  similar  wounds  made  in  spring. 

Late  spring  planting  has  given  as  good  results  as  early  spring  planting,  pro- 
viding the  trees  are  kept  dormant  until  they  ai'e  planted.  The  trees  "  heeled 
in"  for  planting  may  be  held  dormant  until  late  spring,  sometimes  until  early 
June,  by  lifting  them  out  of  the  trench,  turning  them  over  and  again  heeling 
them  in,  in  the  same  ti-ench  as  often  as  their  buds  show  indication  of  starting.' 
Sour  cherries  usually  suft'er  a  mortality  of  one-third  to  one-half  of  the  num- 
ber of  trees  when  planted  in  spring,  but  sutfer  no  appreciable  mortality  when 
planted  in  late  fall.  On  the  other  hand,  peaches  and  most  species  which  are 
eubject  to  considerable  injury  under  Missouri  conditions  succeed  best  when 
planted  in  the  spring.  Coniferous  evergreens  do  best  when  transplanted  just 
as  their  new  growth  is  starting,  in  the  late  spring.  Under  moist  soil  and 
weather  conditions,  they  may  be  transplanted  in  early  autumn  with  satisfactory 
results.  Certain  trees,  such  as  persimmons,  native  walnuts,  chestnuts,  hickories, 
and  pecans,  have  given  the  best  results  by  planting  just  as  their  new  leaves 
are  pushing  out  in  spring.  They  do  not  transplant  successfully  when  fully 
dormant  either  in  fall  or  early  spring.  INIapiolias  have  done  best  when  trans- 
planted during  their  early  blossoming  period ;  the  tulip  and  sweet  gum  trees 
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just    as   tlipir   buds    were   l)urstiii>;;    and    most    (tf    the    other   slightly    tondcr 
deciduous  specie's  before  their  buds  start  growth. 

The  station's  experience  has  sliown  that  in  transplanting  iruit  trees,  the 
roots  generally  should  be  set  no  deeper  than  they  stood  in  tlie  nursery;  espe- 
cially if  the  trees  are  set  in  the  spring,  at  which  time  the  soil  is  slow  in  warming 
to  the  depth  of  the  lower  roots.  The  tendency  of  trees  in  the  orchards  of  this 
region  t(»  lean  toward  the  northeast  may  be  overcome  in  part  by  proper  orienta- 
tion of  the  tree  when  it  is  set  in  the  orchard.  In  planting  the  tree,  the  side 
that  grows  lieaviest  in  the  nursery  should  be  set  toward  the  southwest.  The 
author  recoumiends  careful  planting  In  holes  sulliciently  large  enough  to  accom- 
modate the  main  roots  without  their  being  bent  or  twisted.  Fibrous  roots 
should  be  pruned  away  before  planting  and  the  tops  of  young  fniit  trees  should 
be  pruned  back,  the  degree  of  pruning  differing  with  the  character  and  habit 
of  growth  of  the  species.  The  roots  of  fruit  trees  should  not  be  allowed  to 
freeze  in  handling,  as  it  has  been  found  that  they  may  be  injured  even  by  a 
few  degrees  of  frost. 

Attention  is  called  to  the  fact  that  garden  vegetables  such  as  cabbage,  toma- 
toes, etc.,  will  endure  lower  temperatures  and  greater  extremes  of  drought  with- 
out injury  after  transplanting  if  grown  slowly  in  the  forcing  bed.  Such  vege- 
tables grown  in  a  seed  bed  of  sandy  soil,  low  in  plant  food,  watered  sparingly, 
and  ventilated  freely,  have  large  fibrous  root  systems,  short  thick,  firm  woody 
stems,  and  a  concentrated  sap  of  low  freezing  point ;  vegetables  grown  in  a 
seed  bed  of  rich  soil,  highly  manured,  abuud.-mtly  watered,  and  in  a  high  tem- 
perature with  little  ventilation  have  scanty  root  systems,  long  stems,  luxuriant 
leaves,  succulence,  and  a  less  concentrated  sap  of  higher  freezing  point. 

f  Report,  on  horticultural  investigations  at  the  Maryhmd  Experiment 
Station],  W.  R.  Baixakd,  E.  C.  Auciitek,  T.  H.  White,  and  A.  White  ( Mary- 
land Sta.  Rpt.  1919,  pp.  XXVI-XXXVI).—A  test  of  the  KnifTiii,  umbrella,  fan, 
and  Munson  systems  of  pruning  and  training  grapes  begun  in  1914  has  shown 
that  any  of  these  systems  are  satisfactory  if  properly  carried  out.  Several 
varieties  and  hybrids  of  the  A'^inifera  grapes  have  been  under  test  since  1914. 
These  grajies  are  grafted  on  jihylloxera  resistant  roots  and  are  laid  down  and 
covered  with  earth  for  winter  protection.  Some  of  the  vines  have  died,  others 
have  made  little  growth,  and  a  few  are  vigorous,  although  little  fruit  has  b(>en 
produced  thus  far.  Of  various  stocks  tested  for  Delaware  grapes,  the  best 
growth  has  been  made  on  the  Clinton  stock.  As  a  result  of  grape  breeding 
Investigations  SOO  seedlings  have  been  secured,  of  which  approximately  4.'50  are 
fruiting.  The  most  promising  cro.sses  are  WinchellXWorden  and  Diamond X 
Clinton.     Promising  parents  in  this  work  are  lona,  Winchell,  and  Diamond. 

In  a  varitMy  test  of  quinces,  the  Orange  variety  has  been  most  resistant  to 
fire  blight,  which  is  the  greatest  single  factor  in  the  failure  of  quince  bushes  to 
live  and  thrive.  Preliminary  observations  indicate  that  the  tarnished  i)lant  bug 
!s  largely  resiMinsible  for  twig  infections. 

An  attemjtt  to  produce  uniform  stock  for  apples  by  propagating  varieties 
from  cuttings  has  been  un.successful  thus  far.  Breeding  exi)eriments  are  being 
conducted  with  the  view  of  producing  good  varieties  of  early  apples  with  good 
red  color  and  shipping  qualities  and  also  good  varieties  of  pears  resistant  to 
blight.  Thus  far  about  2r)0  apple  seefllings  have  fruited,  of  which  l.T  are  prom- 
ising enough  to  propagate.  Among  some  100  pear  seedlings  that  have  fruited, 
a  few  are  i)roniising  with  ref«'rence  to  blight  resistance,  although  the  quality  of 
the  fruit  has  not  been  fully  determined. 

Experiments  in  nut  culture  have  shown  that  most  of  tlu>  southern  varieties 
of  pecans  are  not  hardy  enough  for  Maryland  conditions.     Hardy  types  were 
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found  more  satisfactory.  Persian  walnuts  suffer  from  bliglit,  winter  injury, 
and  bud  worm.  Tlie  indications  are  tliat  the  greatest  promise  for  tlie  nut 
industry  in  Maryland  lies  with  the  native  black  walnuts  and  the  Japanese 
walnuts. 

In  connection  with  variety  tests  of  vegetables,  some  disease-resistant  varieties 
of  cabbage,  celery,  lettuce,  and  melons  have  been  discovered.  In  a  study  of  the 
plant  food  requirements  of  asparagus,  certain  of  the  plats  received  stable 
manui'e  at  the  rate  of  10  tons  per  acre,  and  others  an  amount  of  commercial 
fertilizer  costing  as  much  as  the  application  of  manure.  Larger  yields  have 
been  noted  from  the  plats  receiving  the  commercial  fertilizer.  The  yield  is 
greater  when  the  fertilizer  has  been  applied  early  in  the  spring.  In  a  similar 
study  conducted  with  several  other  vegetables,  applications  of  manure  at  the 
rate  of  4,  8,  and  12  tons  per  acre  were  compared  with  financially  equivalent 
amounts  of  fertilizers.  Generally  speaking,  the  manure  and  fertilizers  have 
both  greatly  increased  the  yield,  the  manure  giving  slightly  greater  yields  than 
the  financially  equivalent  amounts  of  connnercial  fertilizer.  Plats  receiving 
fertilizers  alone  were  slightly  better  than  those  receiving  a  combination  of 
manure  and  fertilizer. 

Observations  have  been  made  for  a  number  of  years  relative  to  the  possible 
variatictn  in  plants  l)y  growing  them  for  successive  generations  in  soil  treated 
with  large  amounts  of  plant  food.  The  most  striking  variation  was  that  of 
the  cherry  tomato  on  soil  treated  with  large  amounts  of  dried  blood  (E.  S.  R.. 
29,  p.  339).  Generally  speaking,  during  the  12  years  various  plants  have  been 
under  treatment  they  have  not  changed.  The  work,  as  a  whole,  shows  that 
vigorous  seeds  and  plants  come  from  parents  that  are  grov^n  under  food  condi- 
tions that  promote  vigorous  plant  growth. 

As  a  re.sult  of  the  breeding  work  with  vegetables,  some  good  varieties  of 
tomatoes  have  bQpn  produced  especially  with  refei-ence  to  size  and  solidity. 
Less  progress  has  been  made  in  producing  varieties  especially  adapted  to  Mary- 
land conditions.     Two  promising  varieties  of  late  cabbage  have  also  been  l)red. 

Handling-  spinach  (U.  S.  Dcot.  Agr.,  Market  Ept.,  I  (1920),  No.  16,  p.  246).— 
At  the  request  of  various  shippers  and  transportation  agents,  investigations 
have  been  conducted  by  the  Bureau  of  Markets  in  cooperation  with  the  Bureau 
of  Plant  Industry  to  determine  the  factors  involved  in  the  safe  transportation 
of  spinach  and  other  winter  vegetables.  Based  on  this  investigation,  directions 
are  given  for  handling  spinach,  with  special  reference  to  the  prevention  of  decay, 
wilt,  and  overheating  in  long-distance  shipments. 

Grades  for  tomatoes  {U.  S.  Dcpf.  Ayr.,  Market  Rpt.,  1  {1920),  No.  16,  pp. 
2.'il,  2//7). — This  article  contains  grade  specifications  proposed  by  the  Bureau 
of  Slarkets  tentatively  for  use  in  marketing  tomatoes.  These  gi'ades  are  Itased 
on  observations  and  investigations  made  in  most  of  the  important  producing 
sections  and  large  markets.     They  represent  the  best  commercial  practice. 

[Report  on  horticultural  work  at  the  San  Antonio  experiment  farm  in 
1918],  C.  R.  Letteer  (U.  8.  Dept.  Agr.,  Dept.  Circ.  73  (1920),  pp.  29-32).— 
The  results  for  191S  of  variety  tests  at  San  Antonio,  Tex.,  of  peaches,  plums, 
apricots,  almonds,  grapes,  and  miscellaneous  fruits  are  briefly  noted. 

Orchard  survey  of  Fremont  County,  E.  P.  Sandsten  and  C.  M.  Tompkins 
(Colorado  Sta.  Bui.  25^  (1920),  pp.  3-28,  figs.  .^).— Results  are  given  of  a  sta- 
tistical survey  of  the  apple,  cherry,  plum,  prune,  peach,  apincot,  and  pear  orchards 
of  Fremont  County,  Colo.,  with  reference  to  their  distribution,  acreage,  number 
of  trees,  age,  and  condition.  General  information  is  also  given  relative  to  the 
soils  and  climatology  and  the  general  condition  of  the  orchards  and  crops  grown 
in  the  orchards,  together  with  some  historical  data  on  fruit  growing  in  the 
county. 
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Fertiliz»»rs  for  Oregon  orchards  (Oregon  Hta.  Bui.  IGG  {n)20),  pp.  .7-.}.S,  /?//«. 
5). — This  bulletin  contains  an  introchictory  paper,  Fertilizers  for  ( trej^on  Or- 
chards, by  C.  I.  TvOwis  (pp.  3-15),  which  briefly  <liscnsses  tlie  general  status 
of  orchard  fertility  in  Orejion  and  summarizes  the  results  of  orchard  fertilizer 
studies  thus  far  conducted  at  tlie  station  and  at  the  branch  stations,  together 
with  the  following  two  papers  reporting  recent  results  secunnl  by  the  branch 
stations  in  the  Kogue  River  and  Hood  Iliver  Valleys  in  some  cooperative  ex- 
periments dealing  with  the  use  of  nitrogenous  fertilizers  for  fruit  trees  (E.  S.  R., 
.'!.").  p.  235)  ;  Nitrogen  Fertilizers  for  Fruit  Trees  in  the  Rogue  River  Valley, 
liy  F.  C.  Reimer  (pp.  1G-2G)  ;  and  Recent  Exi)eriments  with  Nitrate  of  Soda  in 
Hearing  ()rcliai-ds  in  Hood  River  Valley,  by  G.  G.  Bro\Vn    (pp.  27-^8). 

The  experiments  in  the  Rogue  River  Valley  were  conducted  in  pear,  apple, 
and  peach  orchards.  Biielly  summarized,  soil  analysis,  as  well  as  the  re- 
sults produced  on  yields  by  (he  fertilizer  treatments,  indicated  that  lack  of  nitro- 
gen is  the  limiting  factor  in  some  of  the.se  orchards.  In  the  tests  with  apples 
particularly,  although  there  were  variations  between  different  varieties  in  re- 
sponse to  the  fertilizers,  the  increases  in  the  yield  of  fruit  on  all  the  plats 
have  been  so  large  that  even  with  the  prevailing  high  cost  of  nitrogenous  fer- 
tilizers their  use  has  proved  very  prolitable.  The  indications  are  that  on 
heavy  .soils  which  iisually  show  a  fair  amount  of  nitrogen  in  the  soil,  the  use 
of  commercial  fi-rtilizers  for  fruit  trees  will  not  prove  profitable  at  the  present 
time.  Tlius  far,  it  is  still  a  question  whether  it  will  prove  profitable  to  use 
phosjihorus  in  addition  to  nitrogen  in  some  of  these  orchards.  The  experiment 
is  being  continued  with  a  view  to  determining  more  conclusive  results  relative 
to  the  value  of  both  pho.sphorus  and  potash  when  used  in  conjunction  with 
niiri»gen.  It  is  reconuuended  that  wherever  fruit  trees  are  not  given  entirely 
saiislactory  results,  applications  of  either  nitrate  of  scxla,  nitrate  of  lime,  or 
sulphate  of  ammonia,  be  made  to  at  least  10  typical  tnn'S  in  the  orchard  to 
determine  whether  nitrogen  is  needled.  To  secure  quick  results,  an  application 
of  10  ll)s.  per  tree  should  be  made  in  the  ca.se  of  old  apple  and  pear  trees,  and 
3  ll)s.  per  trc^  in  the  case  of  large  peach  trees. 

The  experimental  work  in  the  Hood  River  Valley  has  inclu<led,  in  addition 
to  a  determination  of  the  value  of  nitrogenous  fertilizers  for  fruit  trees,  a 
iiUu\y  of  tln>  n-Iation  of  shade  crops,  such  as  clover  and  alfalfa  to  the  use  of 
these  fertilizers  as  affecting  tree  growth  and  production,  together  with  observa- 
tions on  the  l)lossoming  habits  and  percentages  of  fruit  .set  where  nitrate  of 
8iida  and  sulphate  of  ammonia  have  been  used  on  Newtown  and  Spitzenl)erg  ap- 
ples covering  a  wide  range  of  comlitions. 

The  results  thus  far  secured  in  this  work  indicate  that  in  cases  where  the 
orchards  are  not  yielding  satisfactorily  nitrogen  Is  the  Important  missing  ele- 
ment. Tlie  general  experience  has  been  that  where  more  than  two  consiK'utive 
heavy  applications  of  nitrate  are  made,  even  to  trees  badly  in  need  of  this 
fertilizer,  color  is  often  unduly  sacrificed.  On  the  other  hand,  sizes  have  tended 
to  run  large,  in  some  cases  miduly  large.  The  sacrifice  of  deep  color  is  often 
increased  when  heavy  pr(ming,  green  manuring,  exce.ssive  irrigation,  or  culti- 
vation aecompanies  the  application  of  nitrate.  It  is  considered  largely  a  prob- 
lem fur  the  grower  to  decide  how  much  he  can  afford  to  sacrifice  in  the  matter 
of  color  in  order  to  obtain  the  increased  size  and  cons(>quently  larger  yields. 

StUilies  have  been  made  in  tree  response  under  two  distinctly  different  types 
of  .soil  management:  (1)  Where  clover  was  grown,  pastured,  and  plowed  under; 
and  (2)  where  :dfalfa  has  been  growing  for  ;i  number  of  years.  Tiie  few  results 
thus  far  si'cured  are  in  favor  of  the  latter  system  of  management  as  far  as 
color  in  the  tspitzenberg  is  concerned,  and  it  appears  that  the  use  of  a  small 
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aniotnit  of  nitrate  of  soda  may  supplement  this  praetic-e  whenever  trees  l)egin 
to  laclv  vigor. 

Where  trees  are  lacking  in  vigor,  because  of  insnfticient  nitrogen,  fruit  does 
not  set  well  and  the  tendency  toward  alternate  year-bearing  is  encouraged,  but 
when  this  element  is  furnished  in  sufficient  quantity,  either  through  the  use  of 
shade  crops  or  fertilizers,  the  percentage  of  blossoms  setting  fruit  is  greatly  in- 
creased and  the  tendency  toward  alternate-bearing  apparently  retarded.  On 
the  heavier  soils  where  green  manurial  crops,  such  as  clover,  are  turned  under, 
the  necessity  of  using  nitrate  of  soda  in  addition  the  same  year  is  greatly  re- 
duced or  entirely  eliminated,  especially  where  the  trees  are  making  normal 
growth.  Both  the  Yellow  Newtown  and  the  Spitzenberg  seem  to  be  alternate 
bearers,  and  even  under  some  fertilizer  treatments  all  remained  so ;  on  the 
other  hand,  certain  of  the  treatments  have  resulted  in  three  heavy  successive 
crops  with  both  varieties.  This  result  is  attributed  more  to  the  probability 
that  all  factors  involved,  such  as  tillage,  irrigation,  pruning,  fertilizing,  etc., 
wefe  working  in  harmony,  rather  than  to  the  effect  of  the  fertilizer  alone.  It 
is  suggested  that  experiments  conducted  along  this  line  in  which  all  the  factors 
are  controlled,  as  they  can  not  be  in  cooperative  work,  might  sl:iow  tliat  both 
the  Yellow  Newtown  and  the  Spitzenberg  can  be  made  to  be  annual  bearers. 

Pruning  the  apple,  V.  R.  Gardner  {Missouri  Sta.  Circ.  90  (1920),  pp.  20, 
flos.  11). — In  this  circular  the  author  briefly  discusses  several  phases  of  train- 
ing fruit  trees  and  gives  practical  instructions  for  pruning  young  apple  trees, 
trees  that  are  just  coming  into  bearing,  and  bearing  trees. 

Spraying  peaches,  H.  P.  Stuckey  and  B.  B.  Higgins  {Georgia  Sta.  Bui.  135 
(1919),  pp.  93-101). — Practical  directions  are  given  for  spraying  peaches,  with 
special  reference  to  the  control  of  scab,  brown  rot,  leaf  curl,  curculio,  San  Jose 
scale,  and  the  peach-tree  borer. 

The  results  are  gi\-en  of  a  test  of  the  effect  of  varying  strengths  of  lime- 
sulphur  on  peach  foliage.  The  densities  used  ranged  from  1.003  to  1.008.  Solu- 
tions having  densities  of  1.003  and  1.004  did  not  injure  the  foliage  at  all,  but 
stronger  solutions  caused  more  or  less  injury. 

Strawberries  in  Nebraska,  C.  C.  Wiggans  (Nebraska  Sta.  Circ.  11  (1920), 
PP-  7,  fiffs.  2). — Practical  instructions  are  given  for  growing  strawberries,  with 
special  reference  to  home  plantings. 

Report  of  tlie  cranberry  substation  from  1917-1919,  II.  ,J.  Franklin 
(Massachusetts  Sta.  Bui.  192  (1919),  pp.  105-1^1).— The  suI)station  work  dur- 
ing 1917  was  continued  largely  along  lines  previously  reported  (E.  S.  K.,  39, 
p.  47).  The  chief  lines  of  work  consisted  of  the  storage  tests,  the  work  with 
fungus  diseases  noted  on  page  155,  and  work  with  insects  on  page  157.  In  1918, 
the  storage  tests  were  largely  .suspended,  and  special  attention  was  given  to  frost 
predicting,  based  on  previous  weather  records,  as  noted  on  page  119, 

Among  the  results  secured  from  the  storage  tests,  it  was  found  that  in  the 
case  of  sprayed  and  unsprayed  lots  of  cranberries  stored  at  0,  5,  15,  and  20°  C, 
respectively,  in  all  cases,  the  softening  of  the  fruit  was  greater  with  the  higher 
temperatures.  There  appears  to  be  no  definite  relation  between  air  and  humid- 
ity and  the  rate  of  decay  among  the  fruit.  Berries  kept  as  well  in  very  moist 
air  as  in  drier  air,  unless  they  were  actually  wet.  Two  experiments  conducted 
in  this  connection  show  clearly  the  harmful  effect  of  wetness  among  stored 
cranberries.  Lack  of  ventilation  was  again  found  to  affect  cranberry  storage  ad- 
versely ;  on  the  other  hand,  too  much  ventilation  in  cranberry  crates  leads  to 
serious  shrinkage.  In  some  tests  of  closed  v.  open  crates,  the  average  increase  in 
loss  due  to  decay  in  the  closed  crates  was  less  than  one-half  the  average  increase 
in  loss  due  to  size  shrinkage  in  the  open  ones.    Ventilation  is  essential  to  the 
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colorinj,'  of  licrrios  picked  preoii.  Iumko  f;i-»H>n  in*  partly  coloretl  fruit  in  pMrticu- 
liir  should  ho  stored  and  shipped  in  ventilated  containers. 

In  view  of  tlie  frequent  recommendation  that  cranberries  should  he  stored 
in  water  to  keen  them  a  Ions  time,  a  number  of  tests  were  conducted  alonj,'  this 
line.  Tlie  results  indicate  that  most  of  the  berries  tlius  stored  soon  soften  from 
smothering,  somewhat  more  spoilage  occurring  among  the  green  than  among 
the  ripe  berries.  In  the  work  conducted  during  1918,  ungraded  fruit  apparently 
kept  better  tlian  graded  fruit,  thereby  contradicting  the  results  of  experiments 
previously  reported.  Admixtures  of  cranberry  leaves  or  of  decayed  berries 
with  "the  stored  fruit  tended  to  promote  decay.  In  a  test  of  two  different  types 
of  separators,  tlie  amount  of  mechanical  injury  was  practically  the  same.  In 
.some  shipping  tests  in  which  barrels  were  compared  with  crates  as  containers, 
the  results  were  somewhat  in  favor  of  shipping  in  crates.  Cranberries  shipped 
without  being  run  through  a  separator  reached  the  market  in  a  better  condition 
than  lots  separated  before  shipment. 

The  experience  for  1918  with  two  plats  on  the  station  bog  that  have  not  been 
sanded  since  the  fall  of  1909  is  presented  in  tabular  form  and  compared  with 
previous  years.  Since  1915  their  average  productiveness  has  fallen  distinctly 
below  that  of  their  checks.  For  the  past  three  years  the  vines  have  been  much 
thinner  than  those  of  the  surrounding  bog.  The  yields  and  relative  keeping 
quality  of  berries  grown  on  the  different  fertilizer  plats  in  1917  and  1918  are 
tabuTated.  These  data  are  further  compared  with  results  of  previous  years 
since  1911.  The  experience  with  these  plats  as  a  whole  indicates  that  the 
advantage  of  any  slight  increase  in  yield  that  may  have  been  caused  by  the 
fertilizers  has  been  much  more  than  balanced  by  the  cost  of  the  treatment, 
the  deterioration  in  the  quality  of  the  fruit,  the  greater  cost  of  picking  due  to 
the  increased  vine  growth,  jind  the  incursion  of  weeds. 

The  preliminary  work  in  blueberry  culture  was  somewhat  extended,  and  a 
nunrfjer  of  swamp  bushes  selected  for  the  quantity  and  quality  of  fruit  they 
b<jre  were  brought  into  the  station  plantation.  Buds  of  selected  strains  devel- 
oped by  F.  V.  Coville,  of  the  Bureau  of  Plant  Industry  of  the  U.  S.  Department 
of  Agriculture,  were  inserted  on  a  number  of  the  bushes. 

Work  with  Vitis  rotundilolia,  a  species  of  muscadine  grapes,  H.  1'. 
Stuckky  {Gcxjrgia  fila.  Bnl.  133  {1919),  pp.  62-74,  P^s.  //,  figs.  J).— This  com- 
prises a  prelinunary  report  of  investigations  with  V.  rot iindi folia  that  have 
been  under  way  at  the  station  since  1909.  The  practical  phases  of  the  work 
and  some  of  the  more  outstanding  points  of  the  breeding  investigations  are  here 
discussed,  and  citations  are  given  to  similar  studies  by  other  investigators. 

In  conformity  with  previous  results  the  author  found  that  practically  all 
varieties  of  this  class  of  grapes  are  self-sterile.  During  the  last  three  years 
an  effort  has  been  made  to  determine  the  underlying  causes  of  self-storility 
through  a  study  of  microspore  development.  Briefly  summarized,  it  was  found 
that  the  pollen  from  staniinate  vines  develops  in  a  normal  way,  while  that  from 
pistillate  or  fruitful  vines  develop  in  a  normal  way  until  the  pollen  grains 
are  well  formed,  at  which  time  there  is  a  degeneration  of  the  generative  nuclei. 
Thus  far  the  only  positive  distinction  known  between  the  male  and  the  female 
vines  is  the  difference  between  the  flowers  of  the  two  vines.  The  female  vines 
produce  flowers  with  short  and  usually  recurved  stamens  and  well-developed 
ovules.  The  male  vines  produce  flowers  with  long,  upright  stanrens,  having 
large  anthers,  and  with  inconspicuous  and  aborted  ovules.  The  nrale  vines  bear 
no  fruit  at  all.  Since  the  work  was  begun  more  than  two  thousand  seedling 
vines  resulting  from  various  crosses  have  been  brought  into  bearing,  and 
approximately  oue-half  male  and  one-half  females  have  occurred  in  all  the 
plantings. 
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Out  of  more  than  a  thousand  hearinj?  vinos  examined  the  coh)r  of  the  tendrils 
and  new  growth  invariahly  corresponded  to  the  color  of  the  fruit — green 
tendrils  and  new  growth  giving  light  fruit  and  dark  or  reddish  colored  tendrils 
and  new  growth  giving  blacli:  or  reddish  blacli  fruit.  In  all  crosses  blacli  is 
dominant  and  white  or  liglit  a  pure  recessive.  With  tliis  linowledge  at  hand, 
it  is  possible  in  breeding  work  to  select  tlie  parent  vines  in  such  a  way  as  to 
pi'oduce  the  desired  color  in  the  off  spring.  In  view  of  the  fact  that  the  ovule 
for  each  seed  is  fertilized  by  a  separate  pollen  grain  it  is  possible  to  obtain  two 
or  more  hybrid  plants,  with  different  male  parents  from  the  same  grape.  This 
was  demonstrated  in  the  case  of  seedlings  from  a  cross  of  ScuppernongXdark 
male.  In  studying  the  quality  of  the  fruit  from  a  number  of  the  crosses  it 
was  observed  that  certain  males  were  much  more  prepotent  than  others  in 
stamping  good  quality  on  the  fruit  of  their  progeny.  Out  of  the  crosses  made 
a  large  majority  were  eliminated  soon  after  they  came  into  bearing.  Six  vines 
have  been  selected  as  being  worthy  of  introduction  as  new  varieties  and  are 
here  described ;  they  are  the  Hunt,  Irene,  November,  Qualitas,  Spalding,  and 
Stuckey. 

Notes  are  given  on  the  yields  of  some  of  the  older  Rotundi folia  varieties 
tested  at  the  station ;  strains  of  Scuppernongs,  methods  of  planting,  priming, 
and  the  uses  of  the  fruit. 

Fruit  and  frixit  products  of  South  Africa,  R.  A.  Davis  (So.  African  Jour. 
Indus.,  2  {1919),  Nos.  8,  pp.  774-783;  9,  pp.  853-866;  10,  pp.  1138-1U8;  airs,  in 
Cal.  Fruit  News,  61  {1920),  No.  1657,  pp.  4,  5,  9). — A  compilation  of  information 
relative  to  the  fruits,  fruit  industry,  and  production  in  various  districts  of  the 
Union  of  South  Africa. 

Flowering  plants  and  ferns,  J.  C.  Willis  (Cambridffe,  Eiif/.:  Univ.  Press, 
1919,  4.  ed.,  rev.,  pp.  XII+712+LV,  flfis.  50). — ^A  dictionary  of  flowering  plants 
and  fenis,  the  present  edition  of  which  has  been  completely  revised  and  brought 
up  to  date  as  far  as  possible. 

FORESTRY. 

Tlie  forestry  of  the  Prophets,  A.  Leopold  {Jour.  Forestry,  IS  {1920),  No.  4, 
pp.  412--'/ 19). — The  author  presents  notes  relating  to  forestry  in  ancient  times  j_ 
based  upon  a  study  of  the  Books  of  the  Prophets  of  the  Old  Testament.  M 

Forestry  movement  of  the  seventies,  in  the  Interior  Department,  under  ^ 
Schurz,  J.  S.  Peyton  {Jour.  Forestry,  8  {1920),  No.  4.  pp.  391-405). — A  histori- 
cal review  of  early  activities  for  the  protection  and  systematic  administration 
of  the  public  timberlands  of  the  United  States. 

Efficient  regulation  of  grazing  in  relation  to  timber  production,  .1.  T. 
.Takdixe  {Jour.  Forestry,  18  {1920),  No.  4,  pp.  367-382). — The  auth(jr  examines 
the  major  data  secured  from  various  grazing  operations  on  western  National 
Forests  during  the  past  few  years,  and  presents  certain  conclusions  and  sug- 
gestions based  thereon  relative  to  the  management  of  gi*azing  on  timbered 
lands  of  the  West. 

The  relation  of  insect  losses  to  sustained  forest  yield,  W.  J.  Pearce  {Jour. 
Forestry,  18  {1920),  No.  4-  PP-  406-411). — A  brief  general  discussion  of  forest 
insect  control  work  on  the  National  Forests  in  its  relation  to  forest  manage- 
ment. 

Standing  timber  insurance,  W.  R.  Brown  {Jour.  Forestry,  18  {1920),  No.  4, 
pp.  338-345). — The  Timber  Lands  Mutual  Fire  Insurance  Company  of  Concord, 
N.  H.,  was  organized  .under  the  laws  of  New  Hampshire  in  1917,  primarily  to 
establish  the  principle  of  timberland  insurance.  It  was  later  absorbed  by  an 
older  fire  Insurance  company.     The  author  presents  several  conclusions  based 
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oil  oxpcriiMifo  .iriilhcrcfl  diirini,'  llio  ormuiizalion  mikI  lift'  of  the  above  com- 
pany rcljitivf*  to  iiii|iortiint  factors  S"v<'niiii{;  successful  t iiiihcrlaMd  insurance, 
and  fiivcs  a  sample  of  the  form  us(m1  in  applying  for  tin>l)erlan(l  insurance. 

The  Jonson  "  absolute  form  quotient  "  as  an  expression  of  taper,  IT. 
<  "i.AUtiirroN-WAixiN  and  F.  McVickek  (.lour.  Forestry,  18  {l!)20).  No.  4,  pp.  .l/fH- 
■  :''l'). — The  authors  pre.sent  datii  secured  from  investigations  conducte<l  in 
Ontario  and  in  British  Columbia  with  several  different  timber  species  to  de- 
termine the  value  of  the  Jouson  "  alisolute  form  quotient"  (E.  S.  II.,  39,  p. 
-47)  as  an  expression  of  taper  in  Canadian  trees. 

(Jeneraliy  si)eaking,  bettei*  resiilts  have  been  secured  witli  Jonson's  method 
in  Ontario  than  in  Britisli  Columbia,  where  root  swelling  and  barli  of  very 
varying  tliickness  in  tlie  virgin  forests  has  influenced  tlie  results.  Nevertlie- 
less,  it  is  l)elieved  tliat  the  theoiy  is  of  great  value,  even  in  the  big  timber,  in 
re<lucing  the  number  of  field  measurem>euts  required  to  prepare  an  ordinary 
volume  tal)le. 

The  forests  of  Quebec,  G.  C.  PiCHfi  (Jour.  Engin.  Inst.  Canada,  3  (W20), 
No.  5.  pp.  229-2.iS). — A  statistical  accoimt  of  the  forests  of  Quebec  with  refer- 
ence to  their  area,  classiticatitm,  administration,  activities  in  reforestation, 
lumber  industries,  etc.,  including  a  discussion  of  future  forest  development  iu 
tlie  I'rovince. 

Tlie  management  of  second  growth  white  pine  in  central  New  England, 
K.  T.  Fisher  and  E.  I.  Terry  (Jour.  Forestry,  18  (19^0),  No.  4,  pp.  358,  366).— 
A  summary  of  conclusions  based  upon  an  extended  study  of  the  management  of 
the  white  pine  forest  type  In  central  INIassachusetts  and  southern  New  Hamp- 
shire. 

The  hardwoods  of  Australia  and  their  economics,  R.  T.  Baker  {N.  .<?. 
Moles,  Tcrhnol.  Muh.,  Tech.  Ed.  ^er.  No.  23,  1019,  pp.  Xri+522.  pU.  7//,  ficis. 
198). — A  contribution  from  the  Technological  Museum,  New  South  Wales,  com- 
prising a  manual  of  information  relative  to  the  hardwoods  of  Australia  and 
their  use.  Part  1  treats,  in  general,  of  the  type.s  of  hardness  and  various 
idiysical  properties  of  timber  and  contains  classifications  of  the  principal  hard- 
woods, with  reference  both  to  the  color  and  comparative  combustibility  of  the 
timbers.  In  part  2,  the  individual  species  are  descril)ed  in  botanical  sequence. 
I'nder  each  si)ecies  is  given  the  description,  uses,  and  anatomical  features  of 
the  timber,  together  with  a  systematic  descriptifm  and  geographical  range  of 
the  species.  For  the  more  important  species,  photograi)hic  illustrations  are 
given  of  cross,  radial,  and  tangential  wood  sections,  t<»gether  with  illustrations 
of  the  wood  in  natural  colors.  Part  3  contains  technical  articles  dealing  with 
the  determination  of  specific  timbers,  nomenclature,  seasoning,  and  preserva- 
tion of  timber,  together  with  an  account  of  the  various  architectural,  engineer- 
ing, and  miscellaneous  uses  of  Australian  hardwoods. 

The  improvement  of  West  African  rubbers,  C.  Van  Pelt  (/».s/.  Colon. 
Marseille,  liiil.  Cttoutchoum,  No.  1  {1920),  pp.  58). — This  report  embraces  the 
results  of  a  mission  to  French  Guiana  and  the  Ivory  Coast,  conducted  with  the 
view  of  determining  methods  of  improving  the  rubber  industries  of  those 
countries. 

Vegetation  of  Philippine  Mountains,  the  relation  between  the  en,viron- 
nient  and  physical  types  at  different  altitudes,  W.  H.  Brown  {[Philippinr] 
Bur.  Sri.,  liipt.  Ayr.  and  Nat.  Resources,  I'lih.  13  (1919),  pp.  434,  pis.  41,  fif/s. 
SO). — A  contribution  from  the  Bureau  of  Science  of  the  Philippine  Department 
of  Agriculture  and  Natural  Besf)urces. 

The  pai>er  contains  a  general  discussion  of  plant  formations  occurring  at 
different  levels  on  the  eastern  slope  of  Mount  Maquiling,  Luzon,  with  detailed 
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descriptions  of  limited  ai'eas  in  wliich  trees  of  eacli  species  have  been  counted 
and  the  chief  measurements  of  all  individuals  talien.  By  means  of  tliese 
measurements,  the  physical  cliaracteristics  of  the  different  formations  are 
compared  and  studied  in  connection  with  the  measurements  of  such  environ- 
mental'factors  as  temperature,  light  intensity,  rainfall,  soil  moisture,  humidity, 
evaporation,  and  wind  velocity.  A  briefer  comparative  study  was  also  made 
of  the  vegetation  on  Mount  Banahao,  Luzon. 

A  list  of  the  species  considered,  together  with  authorities  and  native  names, 
is  given  at  the  end  of  the  paper. 

Dry  zone  afforestation  and  reclamation  of  waste  land,  A.  E.  P.  Griessen 
(Jonr.  Bop.  Hort.  ^oc.  ^5  (1919),  No.  1,  pp.  98-112,  pis.  J,,  figs.  2).— An  account 
of  dry  land  afforestation  work  being  conducted  in  the  vicinity  of  Delhi,  India, 
including  lists  showing  the  original  flora  or  vegetation  traced  in  1912-13,  species 
introduced  that  are  doing  well,  and  species  intro(luce<^l  that  grow  indifferently. 

Progress  report  on  forest  administration  in  the  Northwest  Frontier 
Province  for  the  year  1918-19,  R.  Paknell  {RjJt.  Forest  Admin.  Northwest 
Frontier  Prov.,  1918-19,  pp.  [Z7]+i5+[XZy/],  pi.  1).—A  progress  report  on 
the  administration  and  management  of  the  State  forests  in  the  Northwest  Fron- 
tier Province  of  India  for  the  year  1918-19.  Important  data  relative  to  altera- 
tions in  forest  areas,  forest  surveys,  grazing,  production,  yields  in  major  and 
minor  forest  products,  revenues,  expenditures,  etc.,  are  appended  in  tabular 
form.  A  summary  is  also  given  of  the  progress  of  forest  administration  for 
the  five-year  period  1914-15  to  1918-19. 

Progress  report  of  forest  administration  in  Baluchistan  for  1918-19, 
MuHAM^iED  ArzAL  (Rpt.  Forest  Admin.  Baluchistan,  1918-19,  pp.  10^+19). — 
A  report  similar  to  the  above  on  the  administration  and  management  of  the 
State  forests  in  Baluchistan. 

Forests,  forestry,  and  forestal  products  {Off.  Year  Boole  Aust.,  12  (1901- 
1918),  pp.  J/OS-.'flS). — A  statistical  report  on  the  forest  reserves  and  areas  in  the 
various  States  of  Australia  in  1917,  activities  of  the  State  forestry  departments, 
forestal  industries,  and  production  and  quantities  of  timber  and  other  forest 
products  imported  and  exported  during  the  period  1913  to  1917-18. 

Production  of  lumber,  lath,  and  shingles  in  1918,  F.  H.  Smith  and  A.  H. 
PiERsoN  {U.  S.  Deiit.  A(jr.  Bui.  8^5  (1920),  pp.  47,  figs.  3).— A  contribution  from 
the  Forest  Service  containing  detailed  statistics  of  the  1918  production  of 
lumber,  lath,  and  shingles  in  the  continental  United  States,  with  comparative 
figures  from  previous  annual  reports.  The  production  is  given  by  classes  of 
nulls,  by  States,  and  by  kinds  of  wood. 

The  total  quantity  of  lumber  reported  cut  in  1918  by  14,753  mills  was 
29,362,020,000  ft.  b.  m.  The  estimated  total  lumber  production  b.v  22,546 
mills  was  31,890,494,000  ft.  b.  m.,  a  decrease  of  11  per  cent  from  the  1917 
estimate. 

DISEASES  OF  PLANTS. 

Report  of  the  hotanist,  J.  G.  Leach  (Colorado  Hta.  Rpt.  1919,  pp.  13-17).— 
Brief  accounts  are  given  of  the  various  lines  of  work  in  progress.  In  the  in- 
vestigation with  fungus  diseases,  particular  attention  has  been  paid  to  the 
control  of  cereal  smuts,  and  experiments  conducted  are  said  to  have  demon- 
strated conclusively  the  efficiency  of  the  standard  formaldehyde  treatments. 

Fungus  diseases  of  garden  crops  [in  Iowa],  J.  C.  Xj[ilman  (Iowa  Agr.,  20 
(1919),  No.  2,  pp.  47-52,  figs.  8). — A  somewhat  genei;alized  account  is  given  of 
the  results  of  observation  and  experimentation  in  connection  with  such  garden 
troubles  as  seed  bed  diseases,  also  potato  blackleg,  black  scurf,  early  blight, 
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aiul  liito  hliglit ;  siicli  t'ahbnjrc  disciises  ;is  lilacklcj,',  black  ro(,  aii<l  yollows; 
toiiiat<)  diseases,  chief  of  which  is  tlie  wilt  caused  by  a  fuiijius  similar  to  that 
causiiifi;  cabbajje  yellows;  cucumber  and  melon  diseases,  particularly  bacterial 
wilt;  bean  diseases,  of  which  anthracnose  is  the  most  important;  and  asi)ai-a,tius 
nist,  the  chief  protection  against  which  is  to  grow  rust-proof  varieties. 

Plant  disease  investigations,  J.  B.  S.  Norton  et  al.  {-Maryland  Sta.  Rpt. 
1919,  pp.  XLVIII-LII). — Among  the  investigations  reported  upon  are  a  study 
of  tomato  blight  due  to  Septoria  lycopersici,  Sclerotinia  fruit  rot,  Fusarium 
wilt  resistant  tomatoes,  control  of  leaf  blight  of  tomato,  some  studies  on  dis- 
eases of  seeds,  the  life  history  of  IMycosjihserella,  etc. 

In  a  study  of  the  tomato  blight,  it  was  found  that  the  conidial  form  of 
S.  liicopersici  was  able  to  withstand  temperatures  near  zero,  and  was  present 
on  tomato  waste  in  the  spring.  ■  High  temperature  and  humidity  were  found 
to  favor  infection.  Certain  varieties  of  tomatoes  in  the  seedling  stage,  at 
least,  were  found  more  susceptible  than  others  to  infection.  Many  other  solan- 
aceous  plants,  especially  horse  nettle,  eggplant,  and  potato  are  subject  to  attack 
by  this  fungus. 

In  investigations  with  Sclerotinia  fruit  rot,  the  relative  abundance  of  blossom 
blight  and  the  apothecial  stage  of  the  fungus  were  determined.  It  was  found 
that  the  petals  and  other  parts  of  the  flowers  affected  by  the  ascospores  may 
carry  the  disease  along  to  the  stage  wh,en  injured  or  ripening  fruits  may  be 
attacked. 

In  an  effort  to  secure  strains  of  canning  tomatoes  resistant  to  the  wilt 
fungus,  strains  of  good  yield  and  quality  have  b^en  developed.  These  are  being 
given  rather  ^^■ide  planting  throughout  the  State. 

For  the  control  of  the  leaf  blight  of  tomato,  the  author  reconiiiiends  the  use  of 
Bordeaux  mixture  to  which  resin  fish  oil  soap  was  added  as  a  sticker.  In 
order  to  avoid  the  mechanical  injury  to  plants  under  ordinary  conditions,  it  is 
recoujmended  that  the  row^s  be  6  ft.  apart  and  the  plants  spaced  3  ft.  apart  in 
the  row. 

Report  of  the  microbiologist,  1917-18,  S.  F.  Ashby  {Ann.  Rpt.  Bd.  Agr. 
and  Dept.  Pub.  Gard.  and  Plantations  Jamaica,  1918,  pp.  33,  3-'f). — I'anama 
disease  (wilt)  has  been  found  in  new  areas.  Studies  on  banana  soils  reveal  the 
presence  of  two  s])ecies  of  Fusarium.  It  is  stated,  however,  that  a  form  abso- 
lutely identical  with  that  producing  the  disease  as  regards  such  characters  as 
growth,  reproduction,  and  odor  has  not  yet  been  found  in  the  soil. 

Coconut  bud  rot,  causing  loss  in  the  eastern  parishes,  is  described.  A  fungus 
resembling  Phytophthora  (possibly  Pythium  palmivorum,  said  to  cause  a  coco- 
nut bud  rot  in  India)  has  been  isolated  from  the  heartleaf  spots,  from  water- 
soaked  tissue  of  the  limb  of  the  heartleaf,  and  from  the  husks  of  fully  grown 
but  inunature  nuts.  Another  fungus,  a  Phytophthora.  has  been  isolated  from 
different  parts  of  the  tree. 

Leaf-bitten  diseases  have  been  extensively  treated  with  promising  results  in 
spite  of  hurricane  injury. 

Gall  disease  of  sweet  potatoes,  due  apparently  to  Albngo  sp.,  showed  further 
extension.  The  disease  of  pimento  associated  Vith  fire  blight  symptoms  was 
again  observed.  The  causal  fungus  was  isolated  and  yielded  a  perfect  fruiting 
stage,  proving  its  identity  with  RoatrcUa  coffar.  A  rot  of  yams  was  found  to  be 
caused  by  Cortirinm  vayuin  mlani.  Potato  late  blight  (I'ln/tophlliora  infcstans) 
appeai-ed  at  si'veral  points.  Honeycomb  defect  of  copra  A\as  found  to  be  due  to 
Bacillus  mcscntcriciis  vuh/atini.  The  strain  is  markedly  thermophilic,  with- 
standing LW°  F.     Sulphur  fumes  are  preventive. 

r Report  of  the  microbiolooist,   1918-19,  S.  F.  Asiiisy  {Ann.  Rpt.  Bd.  A;/!: 
d  Dcpt.  Pub.  Gard,  and  Plantations  Jamaica,  1919,  p.  26). — Some  evidence  was 
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obtained  thut  the  trasli  used  as  inulc-h  or  rtoatiii^'  l)aiianii  (U'-bris  may  spread 
the  Pajiama  disease  (i»ananu  wilt). 

Coeoinit  l)ud  rot  killed  many  trees  in  the  eastern  parishes.  The  disease,  whieli 
appears  tirst  in  the  heartleaves,  is  said  to  be  due  to  a  fniifrus  closely  related 
to  I'lithium-  p(il))iiroruni,  the  cause  of  bud  rot  of  coconuls  and  of  palmyras  in 
India.  S<ime  sprouts  from  nurseries  were  found  infected  by  the  funj^us.  The 
same  fuiif^us  caused  a  form  of  U-af-bitten  disease  in  the  san)e  districts.  This 
disease  has  been  reproduced  by  pouring  cultures  of  the  funfius  into  the  hearts 
of  young  trees.  The  most  prevalent  form  of  leaf-bitten  disease  continued  to 
be  caused  by  the  pineapple  fungus  {Thielaviopsis  paradoxa),  which  showed  a 
considerable  increase  following  the  hurricane  of  1917.  INIentiou  is  made  also 
of  corn  smut  {UatiJago  maydis),  coffee  thread  blight  {PcJlicularia  koJerogu), 
sugar  cane  rind  disease  (Mchtnconivin  mcclinri),  potato  eai'ly  blight  {Macro- 
sporiiini  aolani),  potato  late  blight  {FhijIopJithora  i»/c.s-f«».s),  sweet  potato  white 
rust  {AlhiKjo  ipoiiicd:  pdnduntna) ,  and  sweet  potato  soft  gall  (Albugo  sp.). 

Vegetable  pathology  [Algeria]  (Expose  tiit nation  (Jen.  A10rie,  1918,  pp. 
51/f,  515). — During  January,  1917,  the  pathoh»gical  station  took  up  the  study  of 
a  pod  disease  of  bean  due  to  TJromyccs  appendiculatus,  which  ordinarily  attacks 
the  stem  and  leaves.  A  bacterial  disease  of  crucifers,  particularly  in  cauli- 
flower, was  caused  by  Bacterium  maculicolum.  In  November,  a  leaf  disease 
was  developed  by  Zizi/phiin  vulgaris,  due  to  a  fungus,  PluikopHora  ziziiphl  vul- 
garis, up  to  the  pi-esent  time  sijpposedly  confined  to  Japan,  China,  and  neigh- 
boring regit)ns. 

During  July  and  August,  study  was  made  by  the  station  staff  at  various 
points  of  a  disease  causing  death  of  grai)evines.  The  trouble  appeared  to  be 
physiological.  Rhus  oxi/acantha  suffered  from  attack  by  a  parasitic  fungus, 
Exobasidiuni  hesperidum,  which  is  treated  as  a  new  species. 

Phytopathological  review  (Agr.  Colon.  [Italy],  13  (1919),  No.  9,  pp.  .356- 
362). — This  review  notes  a  disease  of  walnut  in  South  Africa  which  is  ascribed 
to  Bacterium  juglandis;  rose  diseases  in  Trinidad  due  to  Diplocarpon  rosa\ 
Ccrcospora  rosicola,  and  SpJicerothcca  pannosa;  and  a  variety  of  sugar  cane 
innnune  to  mosaic  disease.  Accounts  are  also  included  of  animals  injurious 
to  economic  plants. 

Diseases  of  plants  new  to  Victoria,  C.  C.  Bkittlebank  (Jour.  Dcpt.  Agr. 
Victoria,  17  (1919),  No.  10,  pp.  626-629,  figs.  2).— Anthracnose  of  lettuce,  Didg- 
mana  (Marssonia)  perforans,  has  been  recognized  as  causing  anthracuose  on 
garden  lettuce  in  a  suburb  of  Melbourne,  which  was  grown  from  imported 
seed.     The  disease  was  checked  with  a  6 :  4  :  80  Bordeaux  spray. 

In  the  spring  of  1916,  passion-fruit  vines  Avere  attacked  by  a  fungus,  which 
proved  to  be  Botrytis  cinerea,  at  points  where  the  vines  had  been  fastened 
to  the  trellis  and  thus  slightly  injured.  A  somewhat  similar  injury  was 
caused  by  Sclerotinia  sp.  Both  fungi  have  been  largely  held  in  check  by 
removal  of  diseased  portions  and  several  applications  of  Burgundy  mixture  at 
a  6 :  4 :  40  strength. 

Notes  on  the  genus  Balansia,  A.  M.  King  (So.  African  Jour.  ScL,  15  (1919), 
No.  8,  pp.  670-673,  pi.  1,  figs.  ^). — ^An  account- is  given  of  what  is  supposed  to 
be  a  causal  fungus  associated  with  rapid,  erect,  and  otherwise  abnormal 
growth  in  Cynodon  dactglon,  which  grass  abounds  in  Pretoria.  The  fungus  is 
assigned  to  the  genus  Balansia. 

Green  nianurial  croi>s  and  "  take-all,"  C.  C.  Bkittlebank  (Jour.  Dcpt. 
Agr.  Victoria,  17  (1919),  No.  3,  pp.  171-171,).— It  is  stated  that  during  the  past 
season  take-all  or  white-heads  (Ophiobolus  graminis)  has  developed  to  a  more 
or  less  serious  extent  in  all  the  green  manurial  plats  at  the  State  Research 
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l'';inii.  WCrrilicc.  I)ala  obtiiiiiod  Iruiii  ntic  yciir's  study  iiitliciitc^  lliiit  iiii 
iilU.-iliiu'  soil  favors  the  (Icvi'lopim'iit  (if  tlie  (ils«'ase.  An  afcduut  is  f.'ivcii 
i)f  I  lie  system  of  rotation  followed  in  the  {^reeii  luanurial  plats  and  the  per- 
centaf^e  of  disease  ohserved  in  tlie  various  wheat  crops  {;''<>wn  diirinj^  11)18. 
A  list  of  hosts  of  the  fiin^is  is  jriven  ;  also  an  account  of  rainfall  at  this 
])oiMl,  which  si'enis  to  he  connected  with  the  development  of  this  disease. 

The  bacterial  blight  of  beans,  K.  M.  Doiikik  {So.  African  Jour.  ,SV/.,  7J 
(mill).  No.  7,  pp.  50.i-i)05). — Investigations  following  numerous  complaints  of 
a  di.scoloriition  and  malformation  of  tield  beans  showi-d  the  trouble  to  be  due 
to  an  organism  apparently  identical  with  Bacterium  phaseoli. 

Diseases  of  celery,  W.  S.  Krout  {New  Jersey  Klan.  Circ.  112  {1919),  pp.  12, 
fills.  7). — I'opniar  notes  are  given  on  different  diseases  of  celery,  together  with 
suggesti(»ns  on  methods  of  control.  These  include  sanitation,  proper  culture, 
seetl  bed  and  soil  sterilization,  and  spraying.  As  a  result  of  spraying  experi- 
ments conducted  by  the  author,  a  net  profit  of  .$324  per  acre  is  reported. 

K.vperinients  in  root  rot  control,  C.  R.  Lettekr  {U.  8.  Dept.  Ayr.,  Dept. 
circ.  73  {1920),  pp.  32-34). — In  continuation  of  investigations  previously  re- 
ported (E.  S.  11.,  39,  p.  852),  the  author  gives  an  account  of  additional  «'X- 
periments  at  San  Antonio,  Texas,  in  soil  treatment,  mulches,  and  the  effect  of 
excavations  for  the  control  of  root  rot  due  to  Oogonium  ou)niroruiii. 

The  results  in  1918  showed  no  beneticlal  effect  of  the  acid  phosphate  treat- 
ment in  reducing  root  rot  infection,  and  the  application  of  oat  straw  and  coarse 
manure  and  other  mulches  was  without  effect  on  the  spread  of  root  rot,  the 
disease  being  fully  as  ijrevalent  on  the  mulched  areas  as  on  adjacent  land.  In 
order  to  determine  the  depth  at  w'hich  the  root  rot  infection  takes  place,  ex- 
cavations were  made  18,  32,  and  48  in.  in  depth  in  a  field  badly  infected  with 
root  rot.  From  some  of  these  holes  the  soil  was  hauled  away  and  the  holes 
fdled  with  fresh  soil  from  fields  which  had  not  been  cropped  in  several  years, 
while  from  others  the  soil  was  thrown  out,  allowed  to  remain  a  few  days, 
and  returned  to  the  holes  in  nearly  the  same  order  as  before.  Cotton  was 
again  planted  in  the  fields  including  the  excavated  areas,  and  the  results  in- 
dicate that  the  root  rot  is  in  the  soil  and  is  removed  with  the  soil. 

Onion  smut,  R.  E.  Vaughan  and  J.  C.  Walkeb  {Wis.  Hort.,  10  {1920),  No.  8, 
pp.  133,  1//5,  fiy-s.  2). — Onion  snmt  is  said  to  cause  losses  in  Wisconsin  amount- 
ing in  some  fields  to  more  than  .50  per  cent.  Onion  plants  with  four  or  five 
leaves  are  much  more  resistant  than  are  those  which  are  just  starting.  The 
formaldehyde  treatment  is  said  to  be  effective  if  properly  applied  to  the  seed. 
Treatment  during  191.3-1918  gave  increased  results,  averaging  328  bu.  per 
acre.     Directions  are  given  for  the  preparation  and  application  of  the  remedy. 

Resistance  of  potato  tubers  to  scab,  B.  F.  Lutman  {Vermont  Sta.  Bnl.  215 
{1919),  pp.  3-30,  pis.  5). — In  a  study  on  the  potato  scab,  the  author  has  investi- 
gated the  resistance  of  varieties  to  attack.  Repeated  plantings  made  between 
1914  and  1917  on  the  same  soil  showed  that  the  percentage  of  scab  in(reas4's 
even  if  no  manure  or  lime  is  added  to  the  soil.  Marked  resistance  to  scab  was 
found  in  the  true  russet  types  of  tubers.  The  semirusset  types  showed  some 
scab  resistance,  while  the  white,  thin-skinned  varieties  appeared  to  be  most 
susceptible. 

In  order  to  determine  the  reason  for  the  resistance  on  the  part  of  the  russet 
types,  a  study  was  made  of  the  relation  of  thickness  of  skin  of  potato  tubers 
to  their  resi.stance  to  scab.  It  was  found  that  the  thickne.ss  of  skin  determines 
the  resistance  of  the  tubers  to  scab,  while  color  plays  no  role  in  the  resistance. 
All  russet  varieties  appeared  at  least  moderat«>Iy  resistant.  The  application 
of  fertilizers  and  chemicals  was  found  to  affect  to  some  extent  the  amount  of 
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scab.  Sulphur  and  amnionium  sulphate  tend  to  decrease  the  amount  of  s<.'alj 
and  lime  and  manure  to  increase  it.  The  skin  structure  of  the  tuber  seems  to 
be  but  slightly  affected  by  the  application  of  fertilizers,  at  least  on  sandy  soil. 
It  is  believed  that  any  changes  the  fertilizers  may  bring  about  in  the  preva- 
lence of  scab  are  due  to  their  effect  on  the  numbers  or  pathogenicity  of  the 
organisms  rather  than  on  the  tuber  itself. 

Potato  leaf  roll,  F.  W.  Neger  (Deut.  Landw.  Pretise,  Jf5  (1918),  No.  76,  pp. 
JfGD,  .'i70,  figs.  Jf). — The  author  makes  a  first  report  of  data  obtained  in  studies 
regarding  tlie  etiology  of  potato  leaf  roll.  These  data  are  sai^  to  have  shown  u 
very  close  relation  between  this  condition  and  the  presence  of  starch  in  the 
superficial  cells  of  the  leaf. 

Tip  burn  of  the  potato  and  other  plants,  B.  F.  Lutman  (Vermont  Sta.  Bui. 
214  (lyiO),  pp.  3-28,  pis.  2,  figs,  9). — According  to  the  author,  tip  burn  is  one 
of  the  most  important  limiting  factors  in  potato  production,  being  exceeded 
only  by  the  Colorado  beetle  and  late  blight.  Tip  burn  of  the  potato  is  said 
to  be  due  to  excessive  heat  and  sunshine  during  late  July  and  early  August, 
the  advance  of  the  tip  burn  occurring  only  on  hot  brilliant  days,  while  during 
cloudy  cool  weather  it  makes  no  progress.  An  inordinate  transpiration  from 
portions  of  the  leaflets  directly  affected  results  in  a  wilting  from  which  the 
parts  seriously  injured  do  not  recover.  High  osmotic  pressure  of  the  sap  of  the 
stalks  of  the  plants  as  compared  to  that  from  the  leaves  undoubtedly  aggravates 
the  disease.  The  author  found  that  tip  burn  can  be  simulated  in  the  green- 
house even  in  early  spring  by  directing  an  excess  of  sunlight  on  any  portion 
of  the  potato  foliage.  Tip  burn  may  be  largely  prevented  by  shading  and  to 
some  extent  by  application  of  Bordeaux  mixture.  Early  varieties  in  general  are 
affected  sooner  and  more  seriously  than  late  ones.  The  foliage  of  the  latter 
often  survives  the  attack  and  renews  growth  in  September. 

The  spindling  sprout  disease  of  potato  tubers,  C.  O.  Appleman  {Maryland 
Sta.  Rpt.  1919,  p.  XLV). — Considerable  progress  is  said  to  have  been  made  in 
locating  the  physiological  disturbance.  Several  successful  attempts  were  made 
in  producing  the  disease  by  artificial  means. 

Tomato  diseases,  C.  C.  Brittlebank  (Jour.  Dept.  Agr.  Victoria,  11  (1919), 
Nos.  4,  PP-  231-235;  8,  pp.  498-500). — A  descriptive  account  is  given  of  tomato 
di.seases  found  in  Victoria,  including  leaf  mold  {Alternaria  solani),  leaf  spot, 
blight  or  rust  (Septoria  lycopersici),  wilt  (Fusarium  solani),  Sclerotium 
disease  (Sclerotinia  sp.),  root  rot  {Rhizoctoniu  solani),  Irish  potato  blight 
(Phytophthora  infestans),  and  brown  rot  or  wilt  {Bacillus  solan<icearuin) . 

To  these  the  author  now  adds  a  new  tomato  disease,  proposing  the  name 
"  spotted  wilt."  This  disease  has  appeared  within  the  last  three  years  on 
tomato  plants,  its  origin  and  mode  of  introduction  being  unknown.  No  causal 
organism  has  yet  been  isolated,  and  no  control  method  has  been  devised.  The 
period  of  greatest  virulence  of  this  disease  coincides  with  the  prevalence  of 
swarms  of  canary  flies  or  jassids,  the  plants  recovering  to  a  considerable  ex- 
tent afterwards,  though  some  plants  still  show  the  presence  of  the  disease. 
This  is  said  to  be  the  most  serious  disease  that  the  local  grower  has  had  to  meet. 
During  the  present  season,  fully  50  per  cent  of  suburban  garden  plants  have 
been  destroyed.  In  the  country  districts  the  disease  has  made  considerable 
progress,  and  diseased  plants  have  been  found  in  nearly  all  parts  of  Victoria. 
Symptoms  of  the  disease  are  described.  The  author  suspects  that  this  disease 
may  be  identical  with  one  which  has  been  under  investigation,  in  the  United  States 
by  Selby  (E.  S.  R.,  8,  p.  991) ,  and  later  by  Howitt  and  Stone  (E.  S.  R.,  36,  p.  350). 

Apparently  fumigation  does  not  cause  the  disease,  which  is  thought  to  be 
physiological  Iti  character,  possibly  in  some  way  connected  with  some  chemical 
or  i>hysical  deficiency  in  the  soil,  which  is  apparently  overcome  by  sterilization. 


1920]  DISEASES   OF   PLANTS.  155 

[Apple]  fungus  diseases  and  their  treatment,  J.  Fakkell  (Jour.  Dcpt.  Ayr. 
Victuriu,  11  (0)19),  Nos.  3,  pp.  148-157,  fiys.  6;  5,  pp.  287-2U5,  figs.  J,;  8,  pp.  UU- 
46S,  figs.  6). — In  addition  to  reports  on  experience  witii  animals  detrimental  to 
apple-growing  interests,  the  author  gives  an  account  of  such  injurious  diseases 
as  bhick  spot  {Venturia  inwqualis)  ;  of  the  effects  of  remedies  in  tliis  connec- 
tion, including  injuries  to  the  fruit;  of  root  fungus  (Armdllaria  mellea)  ;  of 
fungi  attacking  immature  apples  in  storage  or  transit,  including  bitter  rot 
(Glaosporium  fructigenum),  moldy  rot,  and  moldy  core  {Pcnicillium  glaucum)  ; 
crinkle;  bitter  pit;  Jonathan  spot  and  freckles;  Jonathan  scald;  and  sleepi- 
ness. 

Shothole  fungi  which  affect  cherry  trees,  H.  J.  Daewent  [Jour.  Dept.  Agr. 
So.  Anst.,  23  (1919),  No.  1,  p.  31). — Spraying  tests  against  shothole  fungi  on 
cherry  trees  gave  perfect  control  with  Bordeaux,  fair  success  with  Burgundy 
8i)ray,  and  no  benefit  from  the  use  of  lime  sulphur. 

Diseases  and  insect  pests  of  blackberries,  loganberries,  and  strawberries, 
A.  Frank  (Washington  Sta.,  We^t  Wash.  Sta.  Mo.  Bui.,  8  {1920),  No.  1,  pp.  14~ 
16,  figs.  2). — Notes  are  given  on  anthracnose,  gall,  and  orange  rust  of  black- 
berries and  loganberries,  and  on  leaf  spot,  mildew,  and  Ilhizoctonia  of  straw- 
berries, together  with  suggestions  for  their  control.  Brief  accounts  are  also 
given  of  insect  pests  attacking  these  crops. 

Fungus  diseases  [of  cranberry  plants],  H.  J.  Franklin  (Massachusetts 
Sta.  Bui.  192  (1919),  pp.  105-111). — The  investigations  of  cranberry  diseases 
were  carried  on  in  cooperation  with  the  U.  S.  Department  of  Agriculture,  Bu- 
reau of  Plant  Industry,  and  consisted  mainly  in  experiments  for  the  control  of 
various  diseases  through  spraying,  attention  to  the  flooding  of  the  bogs,  etc. 

Copper  sulphate  added  to  the  June  flowage  in  1917  was  without  positive  re- 
sults. Arsenate  of  lead  proved  to  have  positive  fungicidal  value  when  sprayed 
on  plants  of  the  Early  Black  variety,  but  the  specific  fungi  affected  by  the 
treatment  were  not  determined.  Blackleaf  40  tested  in  1917-18  gave  no  evi- 
dence of  disease  control. 

Several  bogs  were  seriously  affected  by  rose  bloom  due  to  Exobasidium  o.ry- 
cocci,  the  greatest  damage  being  done  to  the  late  varieties.  Flooding  the  bogs 
in  June  and  after  46  hours  withdrawing  the  "water  and  drying  the  plants  killed 
the  diseased  shoots  in  all  parts  of  the  bog.  Spraying  with  Scalecide  was  with- 
out benefit.  Iron  sulphate  applied  in  sufficient  strength  to  prevent  the  develop- 
ment of  the  diseased  shoots  is  considered  a  practicable  means  of  control.  At- 
tention to  the  flooding  of  the  bogs  apparently  offers  the  most  satisfactory  means 
of  control,  as  the  author  reports  that  he  has  never  found  rose  bloom  on  bogs 
regularly  reflowed  after  picking. 

Notes  are  given  of  the  diseases  due  to  Sporonema  oxycocci,  Fusicoccum  putre- 
faciens,  and  Glomerella  cingulata  raccinii  in  relation  to  their  control  by-flooding. 

Copper  fungicides  for  vine  diseases,  F.  de  Castella  (Jour.  Dept.  Agr.  Vic- 
toria, n  (1919),  Nos.  2,  pp.  lOJf-112;  8,  pp.  483-489).— A  discussion  is  given  of 
the  constitution,  preparation,  chemistry,  and  properties  of  copper  fungicides, 
with  practical  directions  for  their  employment. 

Burgundy  mixture  as  usually  prepared  locally  is  said  to  show  several  serious 
defects.  The  precipitate  is  apt  to  contain  copper  in  the  carbonate  form.  While 
this  possesses  fungicidal  power,  the  basic  sulphate  form  is  preferable,  as  this 
gives  greater  stability,  less  scalding  of  the  foliage,  and  greater  fungicidal 
capacity.  Burgundy  mixture  differs  radically  from  Bordeaux  mixture,  in  which 
excess  of  lime  does  not  present  the  same  undesirable  features. 

A  discussion  is  also  given  regarding  the  properties  and  cost  of  both  basic  and 
neutral  copper  acetates. 
185972°— 20 5 
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Citrus  blast,  H.  S.  Fawcett  (Cal.  Citrogr.,  5  {I!>1!)),  No.  1,  p.  3,  fif/s.  3).~ 
The  information  now  at  hand  regarding  citrus  bhist  in  counties  oT  northern 
California  is  briefly  presented. 

Citrus  blast  is  a  bacterial  disease  "apparently  confined  at  present  to  northern 
California  during  the  winter  and  early  spring.  The  organism  destroys  leaves, 
kills  fruiting  twigs,  and  forms  reddish-brown  scabs  on  live  twigs  and  shoots, 
usually  at  the  base  of  the  leaf  petiole,  but  does'  not  attack  the  growing  fruit. 
The  effects  differ  with  varieties,  navel  oranges  being  most  severely  injured,- 
lemons  but  slightly  affected.  A  relationship  appears  probable  between  the 
severity  of  the  disease  and  direction  of  the  prevailing  wind,  distribution  of 
rainfall,  weakness  of  the  tree  from  neglect  or  age,  and  time  of  maturity  of 
the  leaves  and  branches  of  the  year  before.  Citrus  blast  may  readily  be  mis- 
taken for  a  relatively  unimportant  disease  characterized  by  a  sudden  dying 
back  of  twigs  at  the  base  of  whicli  the  bark  has  split  and  the  gum  oozed  out. 
This,  however,  occurs  in  the  summer  and  fall  after  dry,  hot  w'eather  in  any 
orange  growing  portion  of  the  State. 

Phytophthora  fabei'i,  the  cause  of  coconut  bud  rot  in  the  Philippines, 
O.  A,  Reinking  (Philippine  Jour.  Sci.,  14  (1919),  No.  1,  pp.  131-150,  pis.  3;  abs. 
in  Agr.  News  [Barbados],  18  (1919),  No.  JfSl,  pp.  J^Hl  -^flS). — In  a  report  on 
studies  still  in  progress,  the  author  states  that  P.  faberi  is  the  basically  causal 
organism  in  relation  with  coconut  biid  rot  in  the  Philippines,  though  other  or- 
ganisms, notably  one  similar  to  Bacillus  coli,  may  quickly  follow  the  original 
attack  and  may  obscure  the  original  causal  organism  without  being  able  to 
initiate  the  disease. 

Enormous  losses  are  caused  annually  by  the  disease,  which  abounds  in  humid 
sections  and  in  thickly  planted  groves.  A  number  of  other  plants  are  suscep- 
tible to  attack,  among  these  coconut,  cacao,  Hevea,  and  papaya. 

Trees  once  severely  infected  do  not  recover.  All  parts  must  be  destroyed, 
as  the  organism  lives  saprophytically  in  dead  host  trees.  Spaces  between  the 
trees  should  be  not  less  than  10  meters  (33  feet)  each  way. 

Walnut  bacteriosis,  E.  M.  Doidge  (So.  African  Jour.  Sci.,  15  (1919),  No.  6, 
pp.  ^07-412). — During  the  past  season  the  identity  of  the  South  African  walnut 
blight  with  the  walnut  bacteriosis  of  California  was  established,  and  investi- 
gations were  carried  out  as  to  the  extent  of  its  occurrence,  which  is  indicated. 
The  disease  had  been  present,  supposedly,  for  some  years  in  this  region.  From 
the  economic  point  of  view  the  phase  of  most  serious  importance  is  the  bac- 
teriosis on  the  young  nuts,  from  which  the  organism  has  been  isolated  repeat- 
edly, as  also  from  the  spot  on  the  leaves.  A  brief  discussion  is  given  of  the 
morphology,  cultural  and  other  characters,  and  favoring  conditions. 

A  preliminary  investigation  into  a  disease  attacking  young  Cupressus 
plants,  A.  M.  Bottomley  (So.  African  Jour.  Sci.,  15  (1919),  No.  8,  pp.  613-617, 
pis.  4)- — A  disease  manifested  in  severe  outbreaks  on  Cupressus  torulosa  and 
C.  arizonica  at  Belfast,  Transvaal,  is  said  to  be  due  to  a  fungus  believed  to  be 
identical  with  the  Phoraa  described  by  Hahn,  Hartley,  and  Pierce  (E.  S.  R., 
38,  p.  53).  A  closely  related  or  identical  trouble  on  C.  macrocarpa  is  ascribed 
to  a  fungus  also  identified  as  a  Phoma,  possibly  of  a  different  species.  An 
account  is  given  of  a  study  of  this  trouble. 

A  high  sensitivity  of  the  spores  to  copper  sulphate  leads  to  the  recommen- 
dation of  Bordeaux  mixture  as  a  control  measure. 

Notes  on  the  morphology  and  life  liistory  of  Uromyces  aloes,  V.  A.  PuT- 
TERiLL  (So.  African  Jour.  Sci.,  15  (1919),  No.  8,  pp.  656-662,  pis.  2,  figs.  6).— 
This  is  an  account  of  studies  on  V.  aloes,  the  cause  of  rust  in  Aloes,  which  is 
said  to  have  wide  distribution,  similar  to  that  of  its  host.  Biological  species  of 
the  fungus  may  exist. 
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Bordeaux-oil  emulsions,  J.  K.  Winston  and  W.  W.  yoTHKRS  (Fla.  Grower, 
21  {1920),  No.  3,  p.  9,  fig.  1). — This  is  a  brief  report  of  tests  in  Florida  com- 
menced during  tlie  early  full  of  1917  with  a  view  to  combining  Bonh'aux  mixture 
and  oil  emulsion.  It  was  found  that  any  dilution  of  the  various  oil  emulsions 
combined  readily  with  any  strengtli  of  Bordeaux  likely  to  be  used,  and  that 
there  were  no  detrimental  effects  upon  either  of  the  constituents. 

Rather  thorough  trials  were  made  in  bearing  groves  at  various  points  In  the 
State  during  the  scab-spraying  seasons  of  1918  and  1919.  In  the  course  of  this 
work  the  trees  were  sprayed  at  all  stages  of  growth,  but  no  one  grove  was 
sprayed  more  than  three  times  with  this  combination.  Both  the  cold-stirred 
and  boiled-oil  emulsions  were  used  in  the  tests.  Tei?ts  were  also  made  in  an 
experimental  nursery  at  Orlando  on  seedling  grapefruit,  rough  lemon,  and  sour 
orange  nursery  stock.  "A  part  of  this  nursery  was  sprayed  with  3:4:50 
Bordeaux  mixture  and  another  part  with  Bordeaux-oil  emulsion  (3:4:50  Bor- 
deaux plus  0.5  per  cent  oil  emulsion).  The  applications  were  made  at  weekly 
Intervals  beginning  in  March  and  ending  in  October,  1919.  Usually  the  ordi- 
nary boiled-oil  emulsion  was  used,  but  occasionally  the  proprietary  emulsions 
.  .  .  were  substituted.    All  of  these  emulsions  served  equally  well." 

All  brands  of  commercial  oil  emulsions  and  miscible  oils  tested  and  the  Gov- 
ernment formulas  for  "  cold-stirred  "  and  "  boiled-oil "  emulsions  were  found 
to  mix  readily  with  Bordeaux  mixture.  "  Bordeaux-oil  emulsion  settled  less 
rapidly  and  spread  more  evenly  than  plain  Bordeaux.  Bordeaux-oil  emulsion 
adhered  to  the  sprayed  parts  as  well  or  better  than  plain  Bordeaux.  This 
combination  was  successfully  made  with  various  types  of  untreated  hard  water, 
shallow  well,  and  lake  waters. 

"  The  presence  of  the  oil  neither  increased  nor  decreased  the  effectivnss  of 
Bordeaux  against  citrus  scab.  IMore  than  20,000  gal.  of  this  coml)ination  was 
applied  on  fruit,  twigs,  and  foliage  of  all  commercial  varieties,  at  all  stages  of 
growth,  including  the  full-bloom  period,  during  all  weather  conditions  which 
permit  of  spraying  operations,  and  no  spray  injury  was  observed.  Where  the 
bloom  spray  was  applied,  oil  emulsion  was  used  at  the  rate  of  0.5  per  cent 
oil.  It  thus  appears  that  oil  emulsion  combined  with  Bordeaux  mixture  has  less 
tendency  to  injure  tender  growth  than  emulsion  alone.  .  .  . 

"  The  results  to  date  of  tests  with  the  Bordeaux-oil  emulsion  mixture  have 
been  highly  satisfactory,  and  indicate  that  it  will  prove  very  effective  in  the 
control  of  certain  fungus  diseases  of  citrus  and  that  its  use  is  not  followed  by 
injury  to  the  trees  or  fruit  or  by  abnoiTual  increase  of  .scale  in.sects." 

An  account  of  work  with  linseed-oil  Bordeaux  by  Berger  has  been  previously 
noted  (E.  S.  R.,  41,  p.  355). 

The  influence  of  temperature  and  other  physical  agents  on  the  insecti- 
cidal  power  of  chloropicrin,  G.  Bkrtkanu,  Bkocq-Roussha.u,  and  Dassonville 
{Compt.  Rend.  Acad.  Sci.  [Paris],  169  {1919),  No.  22,  pp.  1059-1061).— In  the 
employment  of  chloropicrin  against  insects,  light  and  moisture  appear  to  have 
little  influence,  but  te.mperature  is  an  important  factor,  the  rapidity  of  its  action 
increasing  as  the  temperature  rises. 

Influence  of  the  wind  on  the  movement  of  insects,  W.  E.  IIurd  {U.  S.  Mo. 
Weather  Rev.,  48  {1920),  No.  2,  pp.  94-98). — This  is  a  comprehensive  review  of 
the  more  important  literature  relating  to  the  dis.semination  of  adult  and  larval 
Insects  by  the  wind.     A  list  is  given  of  the  23  references  to  the  literature. 

Report  of  the  entomologist,  C.  P.  Gillette  {Colorado  Sta.  Rpt.  1919,  pp. 
22-25). — The  work  of  the  year  is  briefly  reported  upon. 
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The  yeai"  was  an  exceedingly  unfavorable  one  for  normal  results  in  work 
with  the  codlinj;:  moth.  Its  ravages  were  extremely  severe  in  most  of  the 
apple-growing  sections  of  the  State,  due  apparently  to  the  unusually  warm 
summer. 

In  work  with  the  western  bean  beetle  (Epilachna  comipta),  good  results 
were  obtained  in  its  control  by  the  use  of  arsenite  of  zinc  or  arsenate  of  lead. 
The  number  of  broods  in  the  locality  of  the  station  has  been  deternjined  as  one 
and  a  very  small  fraction  of  a  second. 

The  beet  web-worm  {Loxostege  sticticalis)  appeared  in  unusually  lar§,e  num- 
bers in  the  Fort  Collins-Greeley  district  of  northern  Colorado  during  the  sum- 
mer, thousands  of  acres  of  sugar  beets  being  eaten  to  the  ground  after  the  tops 
had  grown  to  the  height  of  10  or  12  in.  While  in  many  of  the  fields  nothing 
but  a  few  of  the  stronger  midribs  of  the  leaves  were  left  standing,  the  re- 
covery of  the  beets  was  quite  remarkable,  so  that  many  of  the  fields  seemed  to 
make  almost  a  full  growth  of  tops.  It  is  thought,  however,  that  the  tonnage  of 
beets  per  acre  must  have  been  greatly  reduced.  Tests  of  Paris  green,  calcium 
arsenate,  magnesiimi  arsenate,  and  arsenate  of  lead  showed  all  to  be  satis- 
factory when  applied  in  double  the  ordinary  strengths  used  for  control  of 
ordinary  leaf-eating  catej-pillars. 

The  alfalfa  weevil  continued  to  spi'ead  in  Delta  County  and  has  been  traced 
several  miles  to  the  south  and  west  beyond  the  area  found  to  be  infested  the 
previous  year.  One  small  area  of  slight  infestation  was  discovered  on  the 
mesa  two  miles  west  of  Montrose. 

Insect  investigations,  E.  N.  Cory  et  ax.  {Maryland  Sta.  Rpt.  1919,  pp. 
LII-LVII). — Brief  I'eports  are  made  on  the  22  projects  relating  to  insects  and 
their  control. 

In  control  work  with  the  woolly  aphis  8  iier  cent  pine  tar  creosote  emul- 
sion applied  twice  a  year  pro-C'ed  efficient  in  controlling  the  aphids,  and  no 
injuries  were  caused  to  the  trees  except  in  a  few  instances  where  the  nature  of 
the  soil  was  such  that  the  creosote  and  natui*al  water  were  held  around  the 
tree  practically  throughout  the  year.  An  annotated  list  of  the  Halticini  of 
College  Park  and  vicinity,  of  which  48  species  are  recognized,  has  been  pre- 
pared for  publication. 

[Work  with  cranberry  insects,  1917-1919],  H.  J.  Franklin  {Massachu- 
setts Sta.  Bui.  192  {1919),  pp.  126-13S) .—Thm  report  of  work  with  insect 
enemies  of  the  cranberry  is  in  continuation  of  that  for  the  year  1916  (E.  S.  R., 
39,  p.  60). 

A  lK)g  on  which  the  spanworm  {Epclis  tnmcataria  fa.rouii  :Miuot)  was 
numerous  in  1917  was  reflowed  for  a  period  of  three  days  commencing  June  20,^ 
and  while  the  moths  were  either  destroyed  or  driven  ashore  apparently  little 
or  no  harm  was  done  to  the  eggs,  for  the  worms  appeared  in  great  numbers  in 
July.  They  were  successfully  controlled,  however,  by  a  single  application  of 
arsenate  of  lead  paste,  6  lbs.  to  50  gal.  of  water.  The  cranberi-y  wot  grub 
{AmpJiicoma  xnilpina  Hentz)  found  occasionally  in  great  numbers  in  the  sand 
covering  of  bogs,  where  it  works  very  much  likt;  the  rootworm  {Rhahdoiitrrus  44 
picipes),  feeding  mainly  on  the  small  roots,  occasionally  destroys  large  patches 
of  vines.  Work  with  the  spittle  insect  {Clastoptcra  vitfata  Ball)  shows  it  to 
be  very  injurious,  and  that  it  ought  to  be  controlled  wherever  it  becomes 
abundant  on  a  bog.  This  is  readily  accomplished  by  applying  blackleaf  40,  1 
part  to  800  parts  of  water,  to  which  soap  has  been  added.  Adults  of  this 
species  have  been  reared  from  eight  food  plants.  The  most  important  parasite 
of  the  cranberry  tipworm  {Dasynenra  vaccinii  Smith)  has  been  identified  by  I' 
Gahan  as  Ceraphron  pallidiventris  Ashm. 
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W'iHk  with  the  gipsy  moth  eontinns  the  results  of  previous  years,  showing 
th:it  tlie  i'fiKs  •!<>  not  ondur*  very  late  holding  of  the  winter  water.  Experi- 
ments show  that  hlackleaf  40  used  at  the  rate  of  1  part  to  4(X)  parts  of  water 
will  kill  the  worms  in  their  early  stages.  The  hlack-head  fireworm  was  found 
to  he  controlled  hy  the  use  of  hlackleaf  40,  1  part  to  400  parts  of  water,  and  it 
has  rei)laced  arsenate  of  lead  for  controlling  this  pest.  "Treatment  of  the 
spittle  insect,  the  gipsy  moth,  and  the  first  brood  of  the  tireworm  with  the 
same  application  of  hlackleaf  40  is  practicable  on  bogs  that  are  winter  flowed 
but  not  reflowed.  The  use  of  arsenate  of  lead  with  the  hlackleaf  40  in  spraying 
for  the  tireworm  and  the  gipsy  moth  is  probably  advisable,  for  the  arsenate 
whitens  the  spray  and  so  marks  where  it  is  applied,  thus  reducing  the  liability 
of  leaving  areas  unspraye<l.  It  also  adds  to  tlie  insecticidal  value  of  the  spray, 
and,  as  shown  elsewhere  in  this  report,  gives  it  a  fungicidal  value  when  it 
is  used  on  Early  Black  vines.  Whale-oil  soap  is  preferable  to  resin  fish-oil  soap 
for  use  with  hlackleaf  40,  especially  if  arsenate  of  lead  is  added,  for  the 
arsenate  and  the  resin  soap  make  a  burning  combination." 

The  eggs  of  the  cranberry  fruitworm  were  parasited  by  Trichogramma 
mimita  to  the  extent  of  from  83  to  89  per  cent  on  dry  bogs  and  from  29  to  88 
per  cent  on  those  with  \\'inter  flowage  in  1917,  and  from  36  to  89  per  cent  on 
dry  bogs,  and  from  0  to  15  per  cent  on  flowed  bogs  in  1918.  The  results  show 
that  the  fruitworm  may  be  smothered  by  heavy  sanding,  but  that  the  sand 
must  he  applied  after  rnipntion,  which  is  completed  the  middle  of  June,  to  be 
effective.  The  black  cutworm  appeared  in  August  on  a  large  part  of  a  bog 
which  had  been  flowed  from  early  .Tuly  to  July  10. 

Distribution  of  shade  tree  insects  in  1919,  W.  O.  Hollister  {Jonr.  Econ. 
Ent.,  IS  (1<J20),  No.  1,  pp.  H3-146).— This  reports/  upon  the  distribution  east  of 
the  Mi-ssissippi  and  north  of  the  Mason  and  Dixon  Line  of  the  more  important 
insect  enemies  of  shade  trees. 

An  invasion  of  British  Guiana  by  locusts  in  1917,  G.  E.  Bodkin  and  L.  D. 
Cleake  (Bui.  Ent.  Research,  9  {1919),  No.  4,  pp.  341-357,  figs.  8).— The  senior 
author  discu.sses  the  previous  locust  infestation  of  British  Guiana,  the  infesta- 
tion of  1917,  and  the  campaign  conducted.  An  account  of  the  life  history  of  the 
Schistocerca  .species  concerned  is  given  by  the  juaior  author. 

The  Porto  Rico  mole  cricket  in  South  Carolina  and  Florida,  F.  H.  Chit- 
tender-  {.Jour.  Econ.  Ent.,  13  {1920),  No.  1,  pp.  I.'f9,  150).— The  occurrence  of 
ficapteriscus  ricimts  Scud,  in  South  Carolina  and  Florida  is  recorded. 

Three  pink  and  green  aphids  of  the  rose,  E.  M.  Patch  {Maine  Sta.  Bui. 
282  (1919),  pp.  205-248).— The  author  has  found  that  there  are  at  least  three 
species  of  plant  lice  belonging  to  the  genus  Macrosiphum  that  are  common 
on  the  rose  in  Maine,  and  that  each  of  these  has  two  distinct  color  varieties, 
one  pink  and  one  green. 

M.  rosw  proper,  the  first  of  these,  maintains  a  continuous  residence  upon  the 
rose  and  is  not  known  to  migrate.  .1/.  solanifoUi,  tlie  second,  deposits  its  eggs 
upon  the  rose  in  the  fall,  where  it  may  be  found  in  heavy  colonies  during  the 
spring  and  early  summer,  when  it  migrates  for  the  most  part  to  a  great  variety 
of  .summer  plants,  though  it  may,  besides,  keep  up  its  connection  with  the 
rose  during  the  summer.  It  is  a  source  of  serious  injury  to  the  potato  in 
many  parts  of  the  United  States,  due  to  its  direct  attack  and  also  indirectly 
I  as  a  carrier  of  mosaic  disea.se  as  reported  by  Schultz  et  al.  (E.  S.  R.,  42,  p.  47). 
The  third  Is  a  species  here  described  as  new  under  the  name  M.  pseudorosce, 
I  and  to  which  the  present  account  chiefly  relates.  The  species  was  first  collected 
from  golden  ragwort  (Scnecio  aureus)  July  3,  1918,  together  with  \f.  solanifoUi 
from  which  it  is  easily  separated  by  its  black  antenna  and  cornicles.     Further 
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search  revealed  its  presence  on  the  numerous  wild  roses  gi'owing  on  tlie  bank 
of  the  Penobscot  near  the  ragwort.  By  transfer  from  wild  rose  to  ragwort,  it 
was  shown  to  be  capable  of  living  upon  ragwort  and  its  progeny  of  maturing 
upon  the  secondary  host  plant.  It  is  thought  that  M.  pseudorosw  may  prove  to 
be  a  synonym  of  ro.saif(jrniis  Das  which  occurs  in  India,  where  it  is  known 
as  the  "  Punjab  rose  aphid." 

Descriptions  are  given  of  the  alate  and  apterous  viviparous  females.  A  key 
for  the  separation  of  this  new  species  from  other  members  of  the  genus  oc- 
curring in  eastern  United  States  is  included. 

The  paper  concludes  with  a  description  of  eleven  new  species  of  Macrosiphum 
of  which  but  little  is  as  yet  known,  all  of  which  were  collected  in  Maine, 
namely  :  M.  carpinicolens  from  leaves  of  blue  beech ;  M.  ptericolens  from  fronds 
of  bracken  fern  (Pteris  aquilina)  and  from  lady  fern  {Athyrium  filix-' 
foemina)  ;  J/,  dicrrillw  from  wild  bush  honeysuckle  (DierviUa,  lonicera)  ; 
M.  inipatiensicolens  from  stem  of  terminal  shoots  of  Impaticns  biflora;  M. 
amelanchiericolens  from  Amelanchier  spicata;  M.  onayrw  from  evening  prim- 
rose {Oenothera  biennis)  ;  j\I.  pseudocoryli  from  ironwood  {Ostrya  virginiana) 
and  from  hazel  bush  {Corylus  rostrata)  ;  M.  pseudodirhodum  from  terminal 
shoots,  buds,  and  tender  leaves  of  gi-eenhouse  roses  and  wild  rose ;  M.  gravi- 
cornis  from  Solidago ;  M.  eupcitoricolens  from  the  common  species  on  Joe-Pye 
weed  (Eupatorkim  purpureum)  ;  and  M.  Uinceolatum  from  goldenrod  (Solidago 
lanceolata) . 

This  bulletin  also  includes  part  6  (pp.  21&-248)  of  the  author's  Food  Plant 
Catalogue  of  the  Aphididie  of  the  World,  in  C(Mitinuati(in  of  the  parts  previously 
noted   (E.  S.  K.,  39,  p.  657.) 

Determination  of  the  sox  of  the  offspring  from  a  single  i>air  of  Pediculus 
vestimenti,  K.  Foot  {Biol.  Bui.  Mar.  Biol.  Lab.  Woods  Hole,  S7  {1919),  Xo.  6, 
pp.  385-387). — In  the  determination  of  the  sex  the  author  has  dissected  the 
nyniphs  without  waiting  for  them  to  mature. 

Bagvvorms  destructive  in  Missouri,  L.  Haseman  {Missouri  Sta.  Circ.  92 
{1920),  pp.  Jf,  figs.  Jf). — This  is  a  brief  popular  account  of  the  bagworm,  which 
occurs  periodically  in  gi'eat  abundance  in  Missouri. 

On  the  effects  produced  by  the  attacks  of  the  pink  bollworm  on  the 
yield  of  cotton  seed  and  lint  in  Egypt,  L.  H.  Gough  {Bui.  Ent.  Research,  9 
{1919),  No.  4,  pp.  279^24,  id-  1,  flg'i.  6). — A  summary  is  first  given  of  the  estab- 
lished facts  concerning  the  life  history  of  {Gelcchia)  Fcctinophora  gossypiella. 
This  is  followed  by  a  discussion  of  the  rate  of  increase  of  damage  in  P^gypt  since 
1911,  and  of  investigations  of  the  nature  and  amount  of  damage  done  under  the 
headings  of  weight  of  sound  seeds  and  germination  of  sound  seeds  from  attacked 
bolls ;  number  of  seeds,  sound  or  attacked,  developed  in  attacked  bolls ;  effect  of 
Pectinophora  attack  on  the  amount  of  lint  produced,  and  a  calculation  of  the 
damage  done.  A  large  part  of  the  data  are  presented  in  tabular  form.  Notes 
on  observations  made  in  1917-18  relate  to  the  rate  of  increase  of  Pectinophora 
in  1917,  observations  on  resting  larvae,  Pectinophora  in  seed  stores,  and  a  de- 
struction of  the  larvae  in  seed  as  carried  out  on  a  commercial  scale  in  ginneries. 
It  appears  that  iji  some  manner  the  pink  bollworm  causes  some  of  the  sound 
seeds  developing  in  attacked  bolls  to  lose  weight,  and  there  appears  to  be  no 
doubt  that  this  indirectly  alfects  the  germination  of  sound  seeds.  Since  any 
factor  that  can  affect  a  developing  seed  can  also  affect  the  quantity  of  lint 
produced  by  that  seed,  it  appears  that  Pectinophora  attack  must  affect  the 
amount  of  lint  produced,  (1)  by  reducing  the  number  of  seeds  matured  per 
boll,  (2)  by  reducing  the  average  weight  of  the  sound  seeds  -  produced  in 
attacked  bolls,  and  (3)  by  disturbing  the  development  of  immature  attacked 
seeds. 
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Tlie  author  records  r)4,(XK)  moths  as  caught  during  the  year  hy  a  2r»-candle- 
power  electric  trap-light  placed  in  a  seed-store.  Investigations  of  the  destruc- 
tion of  larvie  in  the  seed  by  heaf,  as  is  now  required  of  ginners  by  law,  show 
perfect  germination  to  be  obtained  from  seed  treated  at  temperatures  of  Go  to 
69"  C.  (14!)  to  ir)6.2°  F.).  It  is  recommended  that,  in  view  of  these  results, 
pinners  employing  lieat  treatment  work  their  uiuchiues  for  temperatures  of 
GO  to  G50  C,  rather  than  from  Ho  to  GO"  C. 
A  hihiiogrnphy  of  5  pages  is  incliidtMl. 

Some  data  on  codling  moth  control  in  the  Grand  Junction  district  in 
Colorado,  C.  P.  Gillette  and  G.  M.  List  (Proc.  Soc.  Prom.  Agr.  ScL,  39  (1919), 
pp.  113-123.  fifix.  .'i). — This  is  a  report  of  investigations  conducted  in  the  Grand 
Valley  in  Colorado. 

Attention  is  lirst  called  to  the  fact  that  while  entomologists  in  other  States 
report  as  high  as  90  to  95  per  cent  of  worm-free  apples  as  a  result  of  two  or 
three  applications  of  arsenical  poison,  growers  in  some  of  the  orchard  sections 
of  Colorado  seldom  get  better  than  70  or  SO  per  cent  worm-free  apples  after  5. 
6,  or  even  7  thorough  sprayings,  it  being  the  usual  thing  for  growers  in  the 
lower  Grand  Valley  to  make  this  number  of  applications  for  codling-moth  con- 
trol. The  more -important  conclusions  arrived  at  as  a  result  of  the  data  pre- 
sented are  as  follows : 

"The  climatic  cimditions  at  Grand  .Tunction  ai*e  very  favorable  for  the  develr 
opment  of  the  codling  moth,  and  especially  for  carrying  a  large  brood  of  worms 
over  winter,  extending  the  time  of  moth  emergence  so  as  to  cause  a  coiisideral)le 
overlapping  of  the  first  and  second  bi'oods.  The  tendency  of  tlie  larval  broods 
to  overlap  is  increased  liy  sudden  low  temperatures,  often  lasting  several  days, 
after  the  moths  of  the  first  spring  brood  have  begun  to  lay  eggs.  There  is 
normally  a  partial,  and  sometimes  a  considerable,  portion  of  a  third  brood  of 
the  codling  moth  in  the  Grand  Junction  section,  which  materially  increases  the 
number  of  worms  to  enter  the  apples  about  the  last  of  August  and  during 
September.  The  failure  to  get  satisfactory  control  of  this  insect  by  spraying 
is  not  due  to  failure  in  making  good  calyx  spray  in  the  better  careil  for 
orchards,  but  to  the  abundance  of  the  insect  and  its  continuous  performance 
throughout  the  growing  season. 

"The  greatest  need  of  the  orchardists  in  this  section  is  a  reliable  chart  that 
will  show  the  rise  and  fall  in  numbers  of  larv.ne  hatching  throughout  the  sum- 
mer, which  would  fix  the  best  dates  to  spray,  but  this  can  be  satisfactorily 
accompli  shell  only  by  a  competent  entomologist  in  the  field  throughout  the 
summer. 

"  The  codling  moth  imder  present  conditions  can  not  be  well  controlled  in 
the  lower  Grand  Valley  in  Colorado  by  means  of  a  calyx  spray  and  one  or  two 
cover  sprays.  Burlap  Itands  properly  applied  and  attended  are  a  very  important 
aid,  and  will  lessen  the  late  brood  by  fully  30  to  40  per  cent.  Stings  or  shallow 
burrows  through  the  skin  of  the  apple  are  nearly  all  due  to  worms  being 
poisoned  while  attempting  to  enter  the  fruit  that  has  been  given  a  poisonous 
cover  spray." 

European  corn  borer  in  broom  com,  W.  R.  "Walton  (Jour.  Econ.  Ent..  13 
(1920),  No.  1,  p.  llfl). — From  1  to  5  per  cent  of  the  stalks  of  broom  corn  in  a 
shipment  of  97  bales,  each  weighing  about  200  lbs.,  which  originated  in  the 
territory  of  Venetia,  northern  Italy,  was  found  upon  receipt  at  New  York  in 
Feoruary,  1920,  to  be  infested  by  the  European  corn  borer  (Pyransta  nuhilalis 
Hubn ) . 

IMcthod  of  procedure  in  pink  bollworm  eradication  work  in  Texas,  E.  E. 
School  (.Jour.  Echii.  Ent..  13  (1920),  lYo.  1,  pp.  .W-.'/},  pJ.  /).— This  is  an  account 
of  the  eradication  work  with  Pcctinophora  (loftsupicUa  carried  on  in  Texa.s. 
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The  European  corn  borer  problem,  E.  P.  Fklt  (Jour.  Econ.  Ent.,  13  (1920), 
No.  1,  pp.  59-91). — This  is  a  general  exposition  of  the  European  corn  borer 
problem,  followed  by  a  discussion  of  the  subject  by  C.  L.  Marlatt  (pp.  73-86) 
and  others. 

The  mosquito  must  go,  T.  J.  Headlee  and  M.  Cabboll  {New  Jersey  Stas. 
Circ.  Ill  (1919),  pp.  S-j^Jf,  figs.  11). — This  is  a  discussion  of  the  mosquito  prob- 
lem in  New  Jersey,  in  which  the  results  already  obtained  are  reviewed  and  the 
work  still  to  be  accomplished  is  set  forth.  The  benefits  obtained  from  mosquito 
elimination  are  emphasized,  and  correspondence  relating  to  the  subject  is 
appended. 

State  laws  concerning  nu)squito  control  work  in  New  Jersey  (New  Jersey 
Stas.  Circ.  110  (1919),  pp.  8). — The  texts  of  the  laws  relating  to  mosquito  con- 
trol in  New  Jersey  are  here  brought  together. 

Anopheles  quadrimaculatus  and  A.  ijunctipennis  in  salt  water,  F.  E. 
Chidester  (Science,  n.  ser.,  51  (1920),  No.  ISlIf,  pp.  2^,  2Jf5). — The  author 
records  the  rearing  of  several  adults  of  A.  quadrimaciilattis  and  A.  punctipetmis 
from  larvfe  taken  in  brackish  water. 

Notes  on  poisoning  the  boll  weevil,  W.  TVewell  and  E.  K.  Bynum  (Jour. 
Econ.  Ent.,  13  (1920),  No.  1,  pp.  123-136,  pi.  1,  figs.  5).— This  is  a  report  of  an 
investigation  made  to  determine  whether  the  presence  of  dew  or  rain  water 
on  cotton  plants  is  necessary  to  the  effective  use  of  arsenates.  The  results 
have  been  sunmiarized  as  follows : 

"  The  mortality  among  boll  weevils  on  cotton  plants  treated  with  lead  and 
calcium  arsenates  and  kept  protected  from  all  rain  and  dew  was  appreciably 
higher  than  the  mortality  on  plants  similarly  treated  but  exposed  to  dew  and 
normal  precipitation.  As  the  presence  of  dew  or  rain  water  on  the  cotton 
plants  does  not  increase  the  effectiveness  of  either  lead  or  calcium  arsenate  as 
a  boll  weevil  poison,  it  is  evident  that  mortality  from  the  use  of  either  poisons 
is  brought  about  by  ingestion  of  the  poison  with  the  weevil's  food  and  not 
by  drinking  the  so-called  '  poisoned  dew.' 

"  Dew  collected  from  cotton  plants  treated  with  lead  arsenate  at  the  rate 
of  approximately  8  lbs.  per  acre  was  found,  upon  analysis,  to  contain  6.7  parts 
of  arsenic  per  million.  Dew  from  plants  treated  with  calcium  arsenate  at  the 
same  rate  was  found  to  contain  from  10  to  43.5  parts  of  arsenic  per  million. 
The  dew  was  collected  only  from  cotton  leaves  that  showed  a  distinct, 
thorough  white  coating  of  the  arsenates. 

"  Boll  weevil  deprived  of  all  food  and  having  dew  from  treated  plants  as 
the  only  source  of  moisture  suffered  a  greater  mortality  than  boll  weevils 
confined  on  clear  water,  showing  that  the  dew  contained  sufficient  arsenic  to 
produce  death  when  the  weevils  were  compelled  to  take  the  dew  and  no  other 
food  or  water  over  a  period  of  several  days.  However,  such  a  condition  does 
not  occur  in  cotton  fields.  When  boll  weevils  had  access  to  food  in  the  form 
of  nonpoisoned  cotton  squares  and,  at  the  same  time,  to  dew  from  treated 
plants,  no  mortality  resulted,  showing  that  the  weevil  can  be  poisoned  under 
normal  conditions  only  by  poisoning  its  food." 

The  following  conclusions  have  been  drawn :  "  As  the  boll  weevil  is  poisoned 
largely  or  entirely  through  taking  poison  with  its  food,  machinery  for  applying 
the  poison  to  the  cotton  plants  should  be  so  designed  as  to  apply  the  poison 
primarily  to  the  squares, , bolls,  and  terminal  buds,  rather  than  to  the  foliage. 
The  greatest  mortality  among  the  boll  weevils  occurred  on  the  third  day  fol- 
lowing application  of  the  arsenates  and  fell  off  rapidly  after  the  seventh  day, 
indicating  that,  other  things  being  equal,  application  should  be  at  intervals  of 
a  week,  or  less,  apart." 
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Some  new  injurious  weevils  from  Asia,  G,  A.  K.  I\L\rsitai,l  {Bui.  Ent. 
Research,  9  (1919),  No.  J,,  pp.  273-277,  pi.  /).— The  spocias  here  described  as 
new  are  Antinia  theivora,  found  feeding  on  tea  plants  in  West  Java;  DyHcerna 
flctrhrri,  found  iioiins;  into  sirowlnj^  ajiple  fruits  and  also  breedinj^  in  logs  of 
chir  pine;  {I'mus  loiuji folia),  in  Assam  and  the  United  Provinces;  D.  ma- 
liimus,  puncturing  ai)ple  fruits  in  Assam;  and  Alcidcs  mali,  boring  In  the 
shoots  of  apple  trees  in  Assam. 

Two  Rhynchophora  found  feeding  in  sweet  potatoes,  O.  W.  Rosewell 
(Jour.  Econ.  Ent.,  IS  (1920),  No.  1,  p.  IJfS). — Xyleborinus  pecanis  Hopk.  and 
Platypus  compositus  Say  are  said  to  have  damaged  sweet  potatoes  in  various 
parts  of  Louisiana. 

Preliminary  notes  on  the  value  of  winter  protection  for  bees,  J.  H.  Mer- 
rill (Jour.  Econ.  Ent.„  J3  (1920),  No.  1,  pp.  99-111,  /(/;.«.  5). — "Directions  have 
been  given  in  previous  pul)llcations  as  to  the  method  for  giving  bees  winter 
protection.  The  purpose  of  this  work  is  to  secure  data  showing  tlie  necessify 
of  using  this  winter  protection.  Six  hives  containing  a  known  amount  of 
honey  and  a  known  number  of  bees  were  placed  on  scales,  and  daily  readings 
taken  of  all  changes  in  weight.  Three  of  tliese  hives  were  sheltered  by  a  wind- 
break while  the  otliers  were  not.  Each  set  of  three  consisted  of  one  one-story 
hive,  one  two-story  hive,  and  one  packed  hive.  In  addition  to  making  daily 
readings  of  the  changes  in  weights,  a  general  weighing  was  made  at  the  be- 
ginning of  the  honey  How  in  the  spring  to  determine  the  number  of  bees  in  the 
colonies  on  that  date. 

"  These  observations  show  that  the  two-story  hive  is  preferable  to  the  one- 
story  hive  and  the  packed  hive  is  much  to  be  preferred  over  the  unpacked  hive. 
It  was  also  shown  that  a  windbreak  is  very  essential,  especially  to  colonies 
which  have  no  other  form  of  winter  protection.  The  effect  of  a  severe  winter 
was  found  to  be  less  injurious  to  the  overwintering  of  bees  than  an  open  winter. 
Colonies  which  are  packed  for  the  winter  consume  more  stores  owing  to  the  fact 
that  more  stores  are  necessary,  due  to  increased  brood  rearing." 

Honey  as  a  carrier  of  intestinal  diseases,  W.  G.  Sackett  (Colorado  Sta. 
Bui.  252  (1919),  pp.  3-18). — This  is  a  report  of  two  series  of  studies  made  of 
the  longevity  of  ten  forms  of  bacteria  of  the  colon-typhoid  group  in  extracted 
honey.  An  extra  fine,  extracted,  alfalfa  honey  which  crystallized  readily  at 
20°  C.  (68°  F.)  was  used  in  the  investigation.  In  determining  the  effects  of 
concentration  upon  the  bacteria  studied,  the  honey  was  diluted  with  physiologi- 
cal salt  .solution  to  percentages  vai-ying  from  0  to  90.  The  first  series  of  experi- 
ments was  conducted  with  new  fall  honey,  the  acidity  of  which  expressi'd  as 
formic  acid  was  0.11  per  cent;  the  second  series  with  fall  honey  six  months  okl, 
the  acidity  of  which  was  0.09  per  cent. 

In  the  first  series  Bacillus  typhosus  remaine<l  alive  in  pure  honey  for  48 
hours ;  in  dilutions  above  50  per  cent,  it  was  dead  after  24  hours.  After  48 
hours  it  had  disappeared  from  the  50  per  cent  solution;  after  3  days  it  was 
alive  only  in  the  10  per  cent  and  in  the  salt  solution  control,  and  after  4 
days  it  was  present  only  in  the  control,  where  it  was  still  alive  after  40  days. 
In  the  second  series,  B.  typhosus  was  no  longer  present  in  the  pure  honey 
after  24  hours  and  was  absent  from  the  dilutions  above  50  per  cent  in  10 
hours.  After  24  hours,  it  had  disappeared  from  the  30,  40,  and  50  i>er  cent 
dilutions ;  after  48  and  72  hours  it  was  no  longer  present  in  the  20  and  10  per 
cent  dilutions,  respectively. 

In  the  first  series,  B.  paratyphosus  B  was  among  the  most  sensitive  or- 
ganisms studied,  having  disappeared  from  the  pure  honey  in  48  hours  and  alto- 
gether from  dilutions  above  30  per  cent  in  24  hours.     In  the  second  series,  it 
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was  dead  hi  the  pure  honey  in  24  hours,  and  after  10  hours  all  were  dead  in 
the  dilutions  above  20  per  cent.  In  the  first  series  B.  paratyphosus  A  exhibited 
about  the  same  degree  of  injury  from  the  higher  concentration  as  B.  para- 
typhosus B,  being  dead  after  24  hours  in  pure  honey  and  all  dilutions  above  30 
per  cent.  In  the  second  series,  it  was  dead  in  the  pure  honey  after  24  hours, 
and  in  10  hours  in  dilutions  above  20  per  cent. 

In  the  first  series,  B.  dyscntcrice  was  destroyed  in  the  pure  honey  in  dilutiinis 
above  40  per  cent  in  10  hours.  In  the  second  series,  it  was  present  in  the  pure 
honey  after  5  hours  but  absent  after  10,  and  had  disappeared  in  5  hours  in 
all  dilutions  above  20  per  cent.  Other  bacteria  tested  are  B.  fecalis  alkaUgenes, 
B.  i)roteus  vulgaris,  B.  suipestifcr,  B.  coU  communis,  B.  entcritidis,  and  B. 
lactis  wrogenes.  , 

"  The  failure  of  the  organisms  to  die  out  as  readily  in  the  concentrated  honey 
as  in  the  dilutions  was  rather  surprising.  A  possible  explanation  of  this  sug- 
gests itself  in  the  physical  state  of  the  sugar  particle  in  the  honey.  Assuming 
the  honey  to  have  been  a  saturated  solution,  and  this  appears  to  have  been  the 
case,  there  is  a  probability  that  we  had  here  a  colloidal  solution  with  low 
osmotic  pressure.  In  such  a  solution,  plasmolysis  would  take  place  relatively 
slowly.  When  water  was  added,  as  in  the  dilutions,  some  of  the  colloidal 
sugar  passed  over  into  molecular  solution,  the  osmotic  pressure  increased,  and 
plasmolysis  became  more  active." 

The  results  show  the  longevity  of  the  typhoid-colon  group  in  honey  to  be  very 
limited,  and  the  probability  of  honey  acting  as  a  carrier  of  typhoid  fever  and 
other  diseases  is  very  slight. 

Note  on  Eriopyga  incincta  Morr.,  F.  M.  Wadlky  {Jour.  Econ.  Ent.,  IS 
(1920),  No.  1,  p.  l-lfS). — Biological  notes  are  given  on  this  cutworm-like  cater- 
pillar. It  was  abundant  at  Wichita,  Ivans.,  during  the  spring  of  1918,  having 
been  found  in  great  numbers  in  small  areas  of  alfalfa  and  about  the  edges  of 
gardens. 

The  present  status  of  the  control  of  Dermacentor  venustus  Banks  in  the 
Bitter  Root  Valley,  Mont.,  and  new  data  concerning  the  habits  of  the  tick, 
R.  R.  Parker  {Jour.  Econ.  Ent.,  IS  {1920),  No.  1,  pp.  31-37).— This  paper  in- 
cludes data  on  the  migration  of  D.  venustus  and  the  reaction  of  engorged  seed 
ticks  to  light. 

FOODS— HUMAN  NUTRITION. 

The  food  and  drug  manual  {U.  S.  Dept.  Agr.,  Bur.  Chem.,  Food  and  Drus 
Manual,  Jan.  26,  1920,  pp.  155,  figs.  Jf). — This  manual,  which  supersedes  one' 
published  in  1911,  gives  complete  instructions  regarding  the  procedure  to  be 
followed  by  officials,  analysts,  and  inspectors  of  the  Bureau  of  Chemistry,  U.  S. 
Depai'tment  of  Agriculture,  in  the  enforcement  of  the  Food  and  Drugs  Act  of 
1906. 

The  digestibility  of  chicken  skin,  E.  F.  Kohman  and  H.  A.  Shonle  {Jour. 
Biol.  Chem.,  41  {1920),  No.  4,  pp.  469-472). — Two  metabolism  experiments  on 
human  subjects  are  reported  in  which  from  65.1  to  67.5  per  cent  of  the  nitrogen 
of  the  diet  was  supplied  by  chicken  skin  freed  from  extraneous  fat  and  fried 
in  balls.  The  skin  as  used  had  26.3  per  cent  of  fat  and  3.03  per  cent  of 
nitrogen.  The  experimental  period  was  preceded  and  followed  by  periods  of 
the  same  length  in  which  the  same  amount  of  nitrogen  was  supplied  by  meat, 
eggs,  and  milk,  the  basal  diet  throughout  consisting  of  apples,  prunes,  oranges, 
lettuce,  tomatoes,  sugar,  tapioca,  bread,  potatoes,  and  butter. 

The  percentage  utilization  of  nitrogen  in  the  three  periods  was  87.02,  85.61, 
84.94,  respectively,  for  one  of  the  subjects  and  83.69,  83,  and  86.49  for  the  other. 
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Tlio  conflnsioii  is  (Irawn  that  the  iiitroucii  of  chickt'ii  skin  is  as  well  utilized 
as  that  of  meat,  efr^^,  ami  milk. 

The  extraction  of  "  fat-soluble  vitamin  "  from  f-reen  foods,  T.  li.  Os- 
UOKNK  and  L.  H.  Mkndkl  (I'ror.  tioe.  JJxpt.  liiol.  und  Med.,  16  (191!)),  No.  6,  pp. 
98,  99). — The  authors  state  that  they  have  obtained  potent  preparations  of  fat- 
soluble  vitamin  from  phint  tissues,  such  a«  spinach  leaves  and  youns  clover 
by  drying  the  material  in  a  current  of  air  at  about  GO"  C,  extracting  with 
U.  S.  P.  ether,  and  evaporating  the  extract  on  starch.  These  preparations  fe<l 
in  daily  quantities  equivalent  to  from  1  to  2  gm.  of  the  drie<l  plant  promoted 
recovery  and  renewal  of  growth  in  rats  on  diets  deficient  in  fat-soluble  vitamin. 

It  is  pointed  out  that  these  re^sults  are  contrary  to  those  obtained  by  Mc- 
C<»llum,  Simmoiids,  and  Pitz,  previously  noted  (E.  S.  R.,  36,  p.  61). 

Nutritive  factors  in  plant  tissues. — IV,  Fat-soluble  vitamin,  T.  B.  Os- 
isoKXE  and  L.  B.  Mendel  (Jour.  Biol.  Chcm.,  Jfl  (1920),  No.  4,  pp.  549-565,  fig.'i. 
11). — In  continuation  of  the  investigation  previously  noted  (E.  S.  R.,  42,  p. 
7n9),  a  study  is  reported  of  the  potency  of  green  vegetables,  roots,  etc.,  as 
sources  of  fat-soluble  vitamin  as  comparetl  witli  milk,  fat,  egg,  etc  Growing 
rats  were  fed  the  various  products  apart  from  the  basal  food  mixture  in  daily 
do.ses  of  approximately  0.1  gm.  of  the  substance  air-drie<l  at  60°  C.  or  less  and 
ground  to  a  powder.  For  purposes  of  comparison  a  series  of  rats  was  fed 
0.1  gm.  of  butter  fat  daily  instead  of  the  dried  vegetables,  this  amount  repre- 
senting from  1  to  1.4  per  cent  of  the  food  mixture. 

With  this  amount  of  butter,  good  growth  results  were  obtained  for  about 
80  days.  In  comparison  with  this,  two  rats  i-eceiving  only  0.1  gm.  of  tomato 
daily  grew  rapidly  to  exceptionally  large  adult  size  and  showed  no  signs  of 
a  failure  of  nutrition  at  the  end  of  804  days.  It  is  thought  that  the  very  rapid 
growth  in  this  series  of  expeiiments  may  have  been  due  in  part  to  the  richness 
of  the  tomato  in  water-soluble  vitamin  and  possibly  also  to  its  content  of 
antiscorbutic  vitamin.  Alfalfa,  clover,  timothy,  and  spinach  in  amounts  of 
0.1  gm.  of  the  dried  substance  furnished  relatively  as  much  of  this  vitannn  as 
d<^s  0.1  gm.  of  butter  fat. 

The  growth  results  with  carrots  were  not  quite  so  satisfactory  and  with  cab- 
bage the  least  satisfactory.  That  the  partial  failure  of  cabbage  was  not  due 
to  drying  is  considere<l  satisfactorily  proved  from  the  positive  results  obtainetl 
with  the  other  dried  vegetables.  In  the  experiments  with  potatoes  large  quan- 
tities were  used  (20  per  cent  of  the  food).  The  fact  that  two  of  the  rats 
grew  to  large  size  on  the  potato  food  indicated  that  the  tuber  can  n<»t  be  en- 
tirely devoid  of  fat-soluble  vitamin. 

"  The  newer  studies  indicating  the  richness  of  many  types  of  plant  tissues 
In  those  nutritive  properties  termed  vitamins  place  the  dietary  importance  of 
the  green  vegetables  in  an  entirely  new  light.  It  emphasizes  their  use  to 
supplement  the  refined  foods  of  the  modern  food  industry,  which  furnish 
products  rich  in  proteins,  fats,  and  carbohydrates  but  in  many  cases  com- 
paratively deficient  in  the  vitamins.  The  facts  cited  in  the  present  investiga- 
tion, along  with  others  recently  published,  serve  as  an  added  reminder  that 
the  fat-soluble  vitamin  need  not  be  sought  solely  in  foods  known  to  be  rich 
In  fats." 

Milk  as  a  source  of  water-soluble  vitamin. — 11,  T.  B.  Osborne  and  L.  B. 
Mendel  (Jour.  Biol.  Chevu,  41  (1920),  No.  4,  pp.  515-523,  fig.'i.  4).— To  determine 
whether  tht^  necessity  of  a  relatively  large  quantity  of  milk  as  a  source  of 
water-soluble  vitamin  in  the  feeding  experiments  with  rats  previously  noted 
(E.  S.  R.,  80.  p.  .'570)  might  not  be  due  to  inferior  (piality  of  the  milk  from  a 
vitaniiu  staudpoiuc  owing  to  tlie  winter  diet  of  tlie  cows,  a  further  series  of 
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experiments  of  similar  nature  was  carried  out  using  as  the  sole  source  of  the 
water-soluble  vitamin  fresh  unpasteurized  milk  from  cows  fed  in  open  pasture. 

The  results  of  these  experiments  conlirm  in  every  way  those  reported  in  the 
previous  contribution,  even  15  cc.  of  the  milk  pri)ving  inferior  to  0.2  Rm.  of 
dried  brewer's  yeast  as  a  source  of  water-.soluble  vitamin.  As  a  further  attempt 
to  explain  the  remarkable  results  obtained  by  Hopkins  in  experiments  in  which 
very  small  amounts  of  milk  were  used  (E.  S.  R.,  28,  p.  260),  the  diets  used 
by  him  were  imitated  as  closely  as  possible  l>y  using,  as  the  salts,  the  ash 
from  dog  bread  and  whole  oats.  No  essential  dilference  in  results  was  obtained, 
additions  of  10  cc.  of  fresh  milk  proving  inefficient  as  a  source  of  water- 
soluble  vitamin. 

Attention  is  called  to  the  recent  studies  on  the  antiscorbutic  value  of  cow's 
milk,  which  indicate  that  milk  is  less  valuable  as  an  antiscorbutic  than  many  of 
the  raw  fruits  and  vegetables. 

Creation  of  vitamins  in  the  intestines  of  rabbits  receiving  food  sterilized 
at  high  temperature,  P.  Portieb  and  L.  IIandoin  (Conipt.  Rend.  Acad.  Sci. 
[Paris],  no  (1920),  No.  8,  pp.  478-480).— In  experimenting  with  rabbits  on  the 
sterilized  vitamin-free  diet  previously  described  (E.  S.  R.,  42,  p.  365)  the  dis- 
covery was  made  that  one  of  the  rabbits  through  eating  its  own  feces  was 
able  to  survive  and  even  gain  in  weight  on  a  vitamin-free  diet  which  caused 
the  death  of  the  remaining  rabbits.  Further  experiments  on  the  addition  of 
rabbit  feces  to  vitamin-free  diets  fed  to  other  I'abbits  and  to  pigeons  have 
confirmed  the  authors'  conclusion  that  vitamins  have  been  synthesized  in  the 
intestines  of  the  rabbits.  The  theory  is  advanced  that  this  synthesis  has  been 
effected  through  the  agency  of  intestinal  bacteria. 

Accessory  food  factors  in  infant  feeding  {'Brit.  Med.  Jour.,  No.  3088  (1920), 
pp.  328,  329). — This  is  a  resume  of  a  discussion  on  the  influence  of  vitamins  in 
infant  feeding  which  took  place  at  a  meeting  of  the  Section  for  the  Study  of 
Diseases  of  Children  of  the  Royal  Society  of  Medicine  (England)  on  February 
27,  1920.  The  discussion,  which  was  opened  by  E.  Mellanby,  was  confined 
principally  to  rickets  as  a  deficiency  disease.  ♦ 

Energy  requirements  of  children  from  birth  to  puberty,  F.  G.  Benedict 
(Boston  Med.  and  Surg.  Jour.,  181  (1919),  No.  5,  pp.  101-139,  figs.  29).—T\\e 
author,  from  the  Nutrition  Research  Laboratory  of  the  Carnegie  Institution, 
presents  and  discusses  data  on  the  basal  metabolism  of  healthy  normal  chil- 
dren from  birth  up  to  8  days,  and  from  8  days  to  14  years  of  age  as  determined 
by  indirect  calorimetry.  The  respiration  chambers  used  in  both  series  of  ex- 
periments are  described  and  illustrated,  and  the  data  are  given  in  tables  and 
curves. 

The  data  on  infants  from  birth  up  to  8  days  of  age  were  obtained  at  the 
Massachusetts  General  Hospital  and  the  Boston  Lying-in  Hospital,  and  have 
been  previously  noted  in  part  from  another  source  (E.  S.  R.,  42,  p.  168).  The 
average  heat  production  per  day  of  the  94  subjects  was  143  caloi'ies,  the  heat 
production  per  kilogram  of  body  weight  42  calories,  and  the  heat  production 
per  square  meter  of  body  surface  612  calories.  The  average  pulse  rate  of  a 
newborn  baby  resting  quietly  was  112  per  minute. 

In  obtaining  data  on  growing  children  two  methods  were  used,  (1)  that  of 
studying  relatively  large  numbers  of  infants  of  different  sex,  age,  height,  and 
weight  and  comparing  the  average  values  found,  and  (2)  that  of  studying  the 
same  individual  over  a  longer  period  of  time.  The  data  were  obtained  on  nor- 
mal children  of  wet  nurses  and  on  children  in  the  New  England  Home  for  Little 
Wanderers.  Some  25  children  were  studied  over  periods  ranging  from  sev- 
eral months  to  three  or  four  years.  Attention  was  given  to  the  selection  of  as 
normal  children  as  possible  with  the  exclusion  of  all  of  underweight. 
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As  an  (>\aini)l('  of  tlic  ciuT^y  cliaiif^os  in  (lit'  siiinc  individual  tin-  roport  is 
jliven  of  tlie  results  ohtaintMl  on  a  ^irl  baby  from  the  aw  of  10  months  to  4 
years,  3.5  months.  Tho  total  boat  production  in  this  subject  rose  sharply  for 
about  2.25  years,  after  which  it  was  rea.sonably  uniform.  The  heat  produc- 
tion per  kilogram  of  body  weight  decreased  from  70  calories  per  kilogram  at 
one  year  to  44  at  the  end  of  the  experimental  period.  The  heat  production 
per  square  meter  of  body  surface  decreased  during  the  same  period  from 
1.4.")(5  to  1,059  calories,  which,  it  is  pointed  out,  is  strikingly  at  variance  with 
the  popular  conception  of  a  uniformity  iu  heat  production  per  square  meter 
of  body  surface. 

The  general  results  in  tlie  group  metabolism  experiments  may  be  summar- 
ized as  follows:  With  both  boys  and  girls  the  total  caloric  output  increased 
with  age  and  with  weight.  The  curves  of  heat  production  per  kilogram  of 
body  weight  increased  up  to  1  year  of  age,  after  which  there  was  a  gradual 
decrease  with  no  profound  alteration  in  the  metabolism  at  or  about  puberty. 
Similar  curves  were  obtainetl  when  the  lieat  production  per  kilogram  of  body 
weight  was  plottetl  against  the  total  weight.  Curves  of  heat  production  per 
square  meter  of  surface  plotted  against  age  showed  wide  individual  variations, 
but  were  characterized  by  very  low  values  during  the  first  week,  a  rapid  rise 
at  about  1  or  2  years,  and  then  a  steady  decline  to  14  or  15  years. 

I<"'igures  for  the  basal  heat  production  of  boys  and  men  per  24  hours  i-ef erred 
to  body  weight  were  found  to  conform  closely,  A  slightly  greater  break  in 
the  continuity  of  the  curve  was  noted  in  the  comparison  of  girls  and  women. 
A  similar  comparison  of  the  heat  production  of  boys  and  girls  showed  no  differ- 
ence up  to  about  8  kg.,  when  the  curve  for  boys  rose  perceptibly  above  that  of 
girls  until  it  reached  35  kg.,  after  which  the  curve  for  girls  rose  above  that 
for  the  boys.  The  curves  of  heat  production  per  kilogram  of  body  weight 
referred  to  total  weight  showed  no  sex  differences  until  after  about  10  kg.  in 
weight,  when  the  curve  for  the  boys  remained  above  that  of  the  girls  up  to  31 
kg.  The  curves  of  heat  production  per  square  meter  of  surface  referred  to 
weight  showed  no  diffex-ence  up  to  about  8  kg.,  after  which  the  boys  showed 
a  somewhat  higher  metabolism.  For  weights  above  10  kg.  the  average  differ- 
ence between  the  two  sexes  was  about  75  calories  per  square  meter  per  24 
hours. 

In  conclusion  it  is  emphasized  that  these  data  represent  only  basal  metab- 
olism, and  that  the  factor  of  the  extra  energy  needs  above  the  basal  minimum 
in  growing  children  is  one  of  great  variability  and  probably  much  larger  than 
commonly  believed. 

Feeding  the  baby,  A.  C.  Jensen  (Missouri  Aqr.  Col.  Ext.  Circ.  73  {1920), 
pp.  8). — This  circular  gives  simple  directions  for  weaning  the  well  baby  and  for 
the  proper  selection  and  preparation  of  foods  from  the  weaning  period  through 
the  second  year.  Special  emphasis  is  placetl  on  the  gradual  training  of  the 
digestive  tract  to  care  for  new  food. 

Nutrition  clinics  and  classes:  Their  organization  and  conduct,  W.  K.  P. 
EMEitsoN  (Bo,?/on  Med.  and  Surg.  Jour.,  181  (lOW),  No.  5,  pp.  139-1 -'(!).— This 
Is  a  brief  de.«H'ription  of  methods  of  conducting  nutrition  clinics  and  classes 
for  malnourished  children. 

A  graphic  method  for  balancing  the  Army  ration,  M.  H.  Jacobs  {MiUinry 
Surf/..  J,Jf  (1919),  No.  6,  pp.  600-611,  figs.  3).— A  graphic  method  for  the  proper 
balancing  of  the  diet  with  respect  to  protein,  fat,  and  energy  content  has  been 
devised  which  is  said  to  offer  the  advantages  of  requiring  no  previous  acquain- 
1anc«'  with  the  use  of  the  terms  calorie,  protein,  etc.,  of  giving  quantitative 
results  without  calculations,  ot  furnishing  a  vivid  picture  of  the  nature  of  each 
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article  of  food  and  what  it  contril)ntos  to  the  end  i\'siilt,  and  of  determining  the 
cost  of  the  menu  at  all  stages  of  its  construction. 

The  general  principle  of  the  method  is  to  represent  the  energy,  protein,  and 
fat  content  of  a  definite  amount  of  food  by  the  lengths  of  three  vertical  paral- 
lel lines  starting  from  a  common  base  line.  A  different  scale  is  chosen  for  each 
of  the  three  parallel  lines,  so  that  the  distance  representing  a  given  number 
of  calories  and  the  amounts  of  protein  and  fat  thought  appropriate  to  this 
energj'  are  equal  in  length,  giving  a  horizontal  line  as  the  upper  boundary  of 
the  figure  when  the  balance  is  perfect.  The  standard  chosen  is  sufficient  pro- 
tein to  supply  12.5  per  cent  and  sufficient  fat  to  supply  about  25  per  cent  of 
the  total  energy.  In  the  figures  given  to  represent  the  balance  of  a  few  typical 
articles  of  food,  1  cm.  on  the  energy  line=100  calories,  on  the  protein  line=3.05 
gm.,  and  on  the  fat  line  2.69  gm.  Horizontal  dotted  lines  measured  in  centi- 
meters from  the  base  line  represent  the  cost  in  cents  of  the  amount  of  material 
representetl  by  the  figures.  To  build  up  the  day's  menu,  measurements  of  the 
different  foods  selected  are  added  to  the  proper  lines,  the  final  lengtlis  of  the 
three  lines  indicating  the  balance  of  the  ration. 

Two  appendixes  are  included,  one  outlining  a  suggested  method  of  present- 
ing the  subject  as  simply  as  possible  to  mess  sergeants  and  the  other  giving 
data  on  the  quantities  of  nutritive  constituents  in  the  articles  commonly  used 
in  Army  messes,  the  energy  per  pound  of  the  food  material,  and  the  lengths 
in  centimeters  of  the  lines  used  in  representing  graphically  the  energy,  pro- 
tein, and  fat  in  a  0.1  lb.  portion. 

Deficiency  diseases  in  the  army,  L.  Bruntz  and  L.  Spillmann  (Prog.  M4d. 
2  (1919),  pp.  9-13). — This  is  a  general  discussion  of  deficiency  diseases  in  the 
French  Army  with  particular  reference  to  trench-foot. 

Summary  of  Bureau  of  Chemistry  investigations  of  poisoning  due  to  ripe 
olives,  G.  G.  De  Bokd,  R.  B.  Edmondson^  and  C.  Thom  (Jovr.  Amer.  Med. 
Assoc,  74  {1920),  No.  18,  pp.  1220,  1221).— This  is  a  summary  of  the  general 
findings  in  the  investigation  by  the  Bureau  of  Chemistry,  U.  S.  Department  of 
Agriculture,  of  ripe  olive  poisoning  (E.  S.  R.,  42,  p.  761). 

In  the  investigation  2,161  commercial  containers  were  examined,  of  which 
560  were  glass  and  1,601  were  tin.  Cultures  made  from  the  first  500  containers 
showed  that  satisfactory  odor  and  appearance  were  uniformly  accompanied  by 
sterility,  while  an  offensive  odor  was  noted  on  opening  all  the  cans  later  proved 
to  be  infected  with  Bacillus  botuUnus. 

B.  botulinus  of  type  A  (E.  S.  R.,  42,  p.  260)  was  isolated  from  the  batches 
of  olives  responsible  for  the  outbreaks  in  Ohio  and  Michigan  (E.  S.  R.,  42, 
pp.  261,  262),  in  New  York  (E.  S.  R.,  42.  p.  558),  and  in  Tennessee,  and  was 
also  found  in  bits  of  dried  pimento  stuffing  from  the  inside  of  an  empty  bottle 
which  had  contained  stuffed  olives,  apparently  the  cause  of  the  death  of  five 
per.sons  in  Kalispell,  Mont.  Olive  relish,  which  recently  caused  the  death  of 
one  person  in  Richmond,  Cal.,  was  found  to  contain  a  toxin  which  indicated  the 
presence  of  B.  bottiUnus. 

Many  species  of  organisms  other  than  B.  botulinus,  includihg  members  of 
the  colon  group  and  nonsporulating  aerobes,  were  found  in  the  samples  exam- 
ined, indicating  that  the  amount  of  heat  applied  in  the  commercial  processes 
employed  was  entirely  inadequate  for  sterilization.  The  practice  of  shipping 
olives  and  liolding  them  in  water  or  weak  brine  is  also  thought  to  be  undesirable 
in  that  during  this  holding  period  a  container  infected  with  any  particular 
organism  becomes  contaminated  throughout  by  the  multiplication  of  the 
organism. 

In  conclusion,  it  is  recommended  that  to  prevent  further  outbreaks  of  botul- 
ism more  efficient  sterilization  should   be  employed,   shipping  or  holding  in 
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liiiiio  solutions  should  hv  so  iiioditicd  as  ((»  excludi'  undesirable  fermentations, 
and  the  same  care  and  cleaniiiu'ss  should  he  used  in  tlie  handling  of  olives  as 
of  any  other  perishahle  food  product. 

IJotulisni,  E.  C.  Dickson,  G.  S.  Burke,  and  E.  S.  Ward  {Arch.  Inst.  Med.,  24 
(1919),  No.  6,  pp.  581-599). — The  investigation  reported  consists  of  experiments 
to  test  the  resistance  of  spores  of  Bacillus  botulinus  to  various  sterilizing 
agencies  including  heat,  dihite  acids  (lemon  juice),  and  sugar,  and  tests  of 
various  methods  of  canning  vegetables  and  fruits  which  had  been  inoculated 
with  spores  of  B.  botulinus. 

The  results  of  the  experiments  on  the  effect  of  heat  upon  the  spores,  as  re- 
ported by  Burke,  have  been  previously  noted  from  another  source  (E.  S.  R., 
40,  p.  558).  Lemon  juice  in  the  concentration  recommended  by  Cruess  for 
canning  vegetables  (E.  S.  R.,  36,  p.  509)  did  not  prevent  the  growth  of  the 
organism  nor  the  development  of  toxin  in  the  beef  broth  used  as  the  culture 
medium.  The  amount  of  toxin  was,  however,  considerably  less  than  that  in 
the  conti'ol  broth.  The  addition  of  lemon  juice  in  varying  concentrations  to  the 
sjKtres  of  B.  botulinus  in  brain  medium  lowered  the  thermal  death  point  of 
the  spores  to  a  degree  dependent  on  the  concentration  of  the  lemon  juice,  the 
temperature,  and  the  length  of  the  exposure.  The  Cruess  method  of  canning 
vegetables  with  lemon  juice,  and  the  fractional  method  of  sterilization  described 
by  Breazeale  (E.  R.  S.,  21,  p.  278)  both  proved  efficient  iu  destroying  the  spores 
of  B.  botulinus  with  which  the  raw  vegetables  had  been  contaminated.  The 
one-period  cold-pack  method  described  by  Benson  (E.  S.  R.,  38,  p.  12)  proved 
inefficient  under  similar  conditions. 

Cane  sugar  in  concentration  up  to  64  per  cent  did  not  prevent  the  growth  of 
B.  botulinus  or  the  formation  of  its  toxin  in  beef  broth,  although  the  toxin 
formation  was  inhibited  to  a  certain  extent.  Apricots,  peaches,  and  pears 
camu'd  in  sugar  were  found  to  be  suitable  mediums  for  the  growth  of  B. 
botulinus  and  the  development  of  its  toxin.  The  one-period  cold-pack  metliod 
applied  to  peaches  and  prunes  with  or  without  sugar  was  found  to  be  ineffi- 
cient in  killing  the  spores  of  B.  botulinus  with  which  the  fruit  had  been  inocu- 
lated, although  the  presence  of  the  toxin  iu  the  product  could  not  be  deter- 
mined in  the  usual  way. 

The  significance  of  these  results  is  discussed,  and  the  conclusion  is  drawn 
that  "  even  though  the  number  of  cases  of  poisoning  caused  by  the  ingestion  of 
canned  goods  is  small,  they  should  not  be  disregarded.  In  view  of  the  wide 
distribution  of  B.  botulinus  throughout  the  country  it  is  important  that  the 
pos.sibility  of  raw  material  being  contaminated  should  always  be  borne  in  mind. 
and  investigation  should  be  undertaken  to  iierfect  methods  of  canning  which 
will  be  efficient  in  destroying  this  resistant  organism.  Until  this  is  done  it  will 
be  necessary  to  instruct  the  public  of  the  possible  danger  from  existing  methods 
of  canning,  and  to'  urge  that  all  canned  food  whieli  shows  the  slightest  sign 
of  spoilage  should  be  discarded." 

ANIMAL  PRODUCTION. 

Conrerning;  the  causal  factor  in  tlie  Iiatrhing  of  the  chick,  with  particu- 
lar reference  to  the  iiiusculus  coiiiplexiis,  A.  G.  I'ohlman  (Anat.  lice,  17 
U919),  No.  2,  pp.  89-lOJi,  figs.  1). — In  a  series  of  chicks  ranging  in  age  from  the 
nineteenth  day  of  incubation  to  the  eighth  day  after  hatching,  the  author  re- 
jiorts  the  weights  of  the  complexus  muscle  of  the  upper  neck  in  both  the  fresh  and 
dried  states.  Tlie  contraction  of  this  nniscle  extends  the  head  and  according  to  F. 
Keibol,  whose  brief  note^  is  presented  in  translation  by  the  author,  (he  muscle 
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is  greatly  enlarged  at  the  time  of  hatching  and  causes  the  egg-tooth  to  push 
through  the  shell.  The  author  found  that  this  muscle  attained  its  maximum 
weight  on  the  day  of  hatching  and  decreased  in  size  rapidly  after  hatching, 
but  the  proportion  of  dry  matter  in  the  muscle  was  lower  at  hatching  than  at  any 
other  time.  Similar  but  less  marked  results  were  shown  by  the  flexor  muscle 
of  the  thigh  which  was  selected  as  the  control.  It  is  conclude<l  that  the  in- 
filtrated complexus  is  incapable  of  pi-onounced  contractions  at  hatching,  and 
the  following  suggestions  are  offered  as  to  the  mechanism  of  hatching: 

"  The  active  muscular  agent  in  breaking  the  shell  comes  about  through  a 
change  in  posture  of  the  head  and  upper  cervical  vertebrae  chiefly  dependent 
on  the  musculus  biventer  and  musculus  spinalis.  The  reflex  mechanism  which 
touches  off  this  nmscle  system  is  probably  a  respiratory  reflc',  not  dependent 
on  demand  for  oxygen,  but  dependent  on  distension  of  the  abdomen,  particu- 
lary  the  musculus  levator  ani,  brought  about  through  injection  of  the  yolk 
sac  [into  the  digestive  tract]." 

The  lymph  infiltration  is  attributed  to  this  rapid  absorption,  and  to  the  fail- 
ure of  the  kidneys  to  take  care  of  the  excess  of  water.  "  Not  until  respiration 
sets  in  does  the  general  edema  disappear,  which  implies  that  most  of  the  water 
in  birds  is  excreted  by  the  lungs,  and  also  accounts  for  the  ability  of  the  new- 
born chick  to  go  at  least  three  days  and  perhaps  four  and  even  five  days 
without  water." 

Emergency  feeding  in  Sweden  during  the  war,  J.  A.  Fries  (Natl.  Stock- 
man and  Farmer,  44  {1920),  No.  3,  pp.  98,  100). — The  author  presents  a  table 
based  on  results  of  Swedish  investigators  showing  for  Phragmites  communis 
(a  grass),  the  leaves  of  various  trees,  and  wood  pulp  cellulose  the  proportions 
of  organic  matter  digested  by  live  stock  and  the  number  of  feed  units  and 
amount  of  digestible  protein  per  100  kilograms.  The  successful  use  of  cellulose 
as  a  partial  substitute  for  oats  for  work  horses  and  as  a  feed  for  cows  is  noted. 

War-time  feeding  stuffs,  M.  Kling  (Die  Kriegsfuttermlttel.  Stuttgart: 
Eugen  Ulmer,  1918,  pp.  VII +21^). — Most  of  the  material  in  this  book  is  taken 
from  the  author's  papers  pi'eviously  noted  (E.  S.  R.,  42,  p.  369). 

The  production  of  feeding  stuffs  from  plants  in  Germany,  Mullee-Len- ' 
HARTz    {Die   Erzeugung  von  pflanzlichen  Ndlir  staff  en   im  Deutschen   Reiche. 
Leipzig:  Hans  Wehner,  1917,  pp.  32). — A  statistical  study  and  estimate  of  the 
supply  of  plant  material  available  for  animal  feeding. 

Sesbania:  A  feeding  stuff  from  South  Africa  {But.  Imp.  Inst.  [London], 
n  {1919),  No.  2,  pp.  18Jr-186).—A  sample  of  Sesbania  seeds  (thought  to  be 
S.  aculeata)  analyzed  had  the  following  percentage  composition :  Water  9.6, 
crude  protein  32.9,  fat  6.2,  fiber  10.9,  other  carbohydrates  39,  and  ash  1.4.  The 
seeds  yielded  no  hydrocyanic  acid. 

The  production  and  use  of  concentrated  feeding  stuffs,  H.  Svoboda  {Die 
Erzeugung  und  Verwendung  der  Kraftfuttermdttel.  Vienna  and  Leipzig:  A. 
Hartlcben,  1915,  pp.  VII-\-600,  figs.  59). — This  handbook  deals  with  the  conver- 
sion into  feeding  stuffs  of  a  wide  variety  of  agricultural  and  industrial  by- 
products. Data  as  to  the  chemical  composition  of  the  feeds  are  assembled 
from  various  sources. 

Microscopic  control  of  feeds,  W.  Kinzel  {Mikroskopische  Futtermittelkon- 
trolle.  Stuttgart:  Eugen  Ulmer,  1918,  pp.  100). — The  author  lists  a  large  num- 
ber of  materials,  mainly  of  plant  origin,  to  be  found  in  mixed  feeds  either  as 
adulterants  or  as  legitimate  constituents,  and  discusses  their  identification 
under  the  microscope.  , 

International  trade  in  concentrated  cattle  foods  {Internatl.  Inst.  Agr. 
IRome],  Bur.  Staiis.  Doc.  Leaflets  3  {1919),  No.  12,  pp.  40). — A  compilation  of 
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statistics  of  tlio  exports,  imports,  and  prices  of  residues  from  the  millinjj,  oil 
extraction,  su^ar  making,  Ijrewinp:,  and  distilling  industries  tliroup;liou(  the 
world.  In  general  the  data  cover  the  year  1918  and  most  of  1919  and  continue 
similar  comj)i!ations  previously  noted  (E.  S.  K.,  41,  p.  176). 

Proceed! n.ns  of  the  twenty-first  and  twenty-second  annual  conventions 
of  the  American  National  Live  Stock  Association  (Pi or.  Amcr.  Natl.  Live 
Ktork  .l.s.soc,  2/  (nuS).  pp.  JUT.  />/.s'.  J 6;  22  (1010),  pp.  J8S,  pis.  i3).— These  pub- 
lications contain  the  addresses  delivered  during  meetings  held,  respectively,  at 
Salt  Lake  City  in  January,  1918,  and  at  Denver  in  January,  1919,  together 
with  the  committee  reports  presented  and  the  texts  of  resolutions  adopted.  The 
1918  meeting  was  concerned  largely  with  the  activities  of  the  U.  S.  Food  Admin- 
istration in  live  stock  matters. 

A  list  of  breeders  of  pure  bred  live  stock  in  Montana  {Montana  Sta.  f>pcc. 
Circ.  5  (1018).  pp.  ;?//). — The  list  is  classified  by  l)n'eds. 

Final  results  of  live  stock  for  the  year  1918-19,  and  report  thereon, 
W.  L.  Johnston  (Ho.  Aiist.  Statis.  Dcpt.  Bui.  2  (1919),  pp.  //).— Statistics  for 
the  year  ended  June  30,  1919,  as  to  the  numbers  of  cattle,  horses,  sheet),  pigs, 
goats,  and  other  stock  in  the  several  political  divisions  of  South  Australia, 
together  with  informatitui  on  the  market  prices  of  stock,  tlie  w<jo1  clip,  and  dairy 
production. 

Swine,  sheep,  and  "cats  in  the  Orient,  C.  O.  Levink  (Jonr.  Heredity,  11 
(1920),  No.  3,  pp.  117-12/f,  fifjs.  6). — The  author  gives  an  account  of  the  swine 
industry  in  southern  and  western  China,  together  with  brief  notes  on  the  fat- 
tailed  sheep  and  the  native  black  and  white  meat  goats  of  northern  China. 

In  the  vicinity  of  Canton  the  native  hogs  are  of  the  lard  type,  are  black  and 
while  in  color,  and  have  straight  tails.  "  They  are  slow  in  maturing.  Twelve^ 
hogs  at  the  Canton  Christian  College  in  1917  made  an  average  gain,  at  six 
mouths  of  age,  of  about  0.65  of  a  pound  on  full  feed.  When  one  year  old  they 
usually  weigh  from  200  to  250  lbs.  The  average  dressing  per  cent  of  32  hogs 
butchered  at  the  college  in  1917  and  1918  was  72.5  per"  cent."  Females  not 
used  for  breeding  are  spayed.  Large  numbers  of  hogs  are  fed  by  concerns 
ni.iiuifacturing  rice  wine.  The  hogs  are  fed  for  200  to  250  days  and  when  mar- 
keted weigh  from  140  to  200  catties  (190  to  270  ll)s.)  About  6  lbs.  of  the 
dried  rice  wine  by-product  grains  are  required  for  a  i)ound  of  gain.  Otlier  hogs 
are  fed  by  householders  in  the  villages,  the  feed  being  mainly  a  mixture  of 
cheap  grades  of  rice  chop  and  rice  bran. 

In  Yunnan  and  Szechuan  the  hogs,  chielly  of  the  bacon  type,  are  allowed  to 
graze  in  tlie  woods. 

Irish  cattle,  R.  C.  Auld  (Live  Stock  Jonr.  [London],  91  (1920),  No.  21,00,  pp. 
ass.  -i'/O,  .IJfl,  Iff). — The  author  discusses  the  ancient  cattle  of  Ireland,  par- 
ticularly the  polled  breed,  and  discounts  the  theory  of  the  Scandinavian  origin 
of  the  polled  cattle  of  Ireland  and  England. 

Scottish  pure  bred  live  stock. — I,  Aberdeen-Angus  cattle,  J.  R.  Barclay 
(Scot.  Jour.  A(jr.,  2  (1919),  No.  Jf,  pp.  456-^64,  pis.  4).— A  history  of  the  breed 
and  its  distribution  throughout  the  world,  by  the  secretary  of  the  Aberdeen- 
Angus  Cattle  Society. 

Scottish  pure  bred  live  stock. — II,  Shorthorn  cattle,  W.  Mackay  (Scot. 
'Jour.  .-{fir..  3  (1920),  No.  1,  pp.  d-Ki,  pis.  .',).— \  history  of  the  Shorthorn  in  Scot- 
land, together  with  a  discussion  (if  the  "  Scottisii  "  type  anil  its  popularity  in 
other  countries. 

Experiments  in  crop  utilization,  C   U.   Letteeb   (U.  S.  Dept.  Agr.,   Dept. 
Circ.  73  (1920),  pp.  3-MS).— Exi)eriments  conducted  at  San  Antonio,  Tex.,  to 
.  determine  the  value  of  winter  oats  and  Sudan  grass  for  pasture  are  reported. 
185972°— 20 C 
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Two  steers  pastured  on  li  acres  of  oats  for  34  days  made  a  daily  ?ciiin  of  2.5 
lbs,  each,  which  at  10  cts.  per  pound  made  the  oat  pasture  worth  $11.27  per 
acre.  On  a  similar  basis  Sudan  grass  pasture  gave  a  value  of  $11,45  per 
acre  and  furnished  in  addition  2,501  lbs.  of  hay  per  acre.  When  steers  were  fed 
on  Sudan  grass  hay  their  gain  in  weight  represented  a  value  of  $7.36  per  ton 
of  hay.  Adverse  seasonal  conditions  interfered  to  some  extent  with  the  ex- 
periment, but  the  results  are  regarded  as  indicating  that  winter  oats  makes  a 
very  satisfactory  pasture  crop  for  beef  cattle.  The  utilization  of  Sudan  grass 
for  pasture  in  view  of  the  present  prices  of  hay  is  thought  questionable. 

Cattle  feeding  trials  with  rice  meal,  N.  S.  McGowan  (Rpt.  Dept.  Agr.  Bihar 
and  Orissa,  1917-18,  pp.  8-13). — Rice  meal,  peas,  and  mustard  oil  cake  (4:4:3) 
was  compared  with  oats  and  mustard  oil  cake  (8:3)  as  a  grain  ration  for  4 
milch  cows  and  8  work  oxen  receiving  durra  fodder  and  mixed  straw  as  rough- 
age. During  rice  meal  feeding  the  milk  and  butter  fat  yields  of  tlie  cows  and 
the  rate  of  growth  of  the  oxen  were  slightly  lower  than  w^hen  oats  Avere  fed, 
but  this  was  more  than  compensated  for  by  the  lower  feed  costs. 

Some*  fundamental  factors  that  determine  progress  in  farm  sheep  breed- 
ing, E.  G.  RiTZMAN  (Neiv  Hampshire  Sta.  Tech.  Bui.  IJf  {1919),  pp.  3-21).— 
This  bulletin  consists  of  a  reprint  of  the  author's  paper  on  ewes'  milk  previ- 
ously noted  (E,  S.  R,,  36,  p.  569),  an  excerpt  of  his  paper  on  the  gi'owth  of 
lambs  (E.  S.  R.,  38,  p,  472),  and  unpublished  material  on  multiple  births, 
growth,  and  forced  feeding  of  lambs.  The  discussion  emphasizes  the  im- 
portance of  the  lamb  crop  in  farm  sheep  breeding  and  the  necessity  of  recog- 
nizing the  ewe  as  the  productive  unit. 

Growth  data  of  lambs  born  singly  and  as  twins  are  summarized.  "A  single 
Iamb  at  birth  is  24  per  cent  heavier  than  an  average  lamb  born  as  twin.  Dur- 
ing the  first  56  days  (the  period  when  ewes  give  the  heaviest  flow  of  milk 
and  lambs  depend  most  on  milk  diet),  the  single  lamb  grows  faster  than  a 
twin  which  shares  its  milk  with  another,  so  that  at  the  end  of  this  period  the 
single  weighs  30  per  cent  more  than  an  average  twin.  At  84  days  the  single 
weighs  25.0  per  cent  more  than  a  twin.  During  this  period  lambs  come  to  de- 
pend to  a  much  larger  extent  on  feed  other  than  milk  so  that  twins  have  a 
more  nearly  equal  chan,ce  with  a  single  for  an  abundance  of  suitable  food." 
At  180  days  a  "  single  "  weighs  only  13.2  per  cent  more  than  an  average  twin, 
while  a  pair  of  twins  is  76.6  per  cent  heavier  than  a  "  single." 

A  group  of  133  lambs  fed  grain  as  early  as  they  would  consume  it  averaged 
45  lbs.  in  weight  at  12  weeks  and  76.3  lbs.  at  28  weeks.  Another  group  not  fed 
grain  made  the  same  growth  up  to  12  weeks,  but  at  52  weeks  their  average 
weight  was  only  67  lbs. 

The  effects  of  some  of  the  most  common  sheep  dips  on  wool,  J,  I.  Hardy 
{Wyowinfj  Sta.  Rpt.  1919,  pp.  164-167). — The  force  required  to  break  locks  of 
wool  after  dipping  is  recorded.  Seven  proprietary  dips  were  tested  and  the 
breaking  force  varied  from  277.3  to  258.4  gm.  Since  untreated  wool  broke  at 
284.6  gm.,  the  effect  of  the  dips  is  considered  unimportant. 

The  reindeer  and  its  domestication,  B.  LAUfEE  (Amer.  Anthropol.  Assoc. 
Mem.,  4  (1917),  No.  2,  pp.  91-1^7). — The  author  discusses  the  domestication  of 
the  reindeer,  mainly  from  the  standpoint  of  ethnology,  and  cities  a  number  of 
Chinese  references  to  the  use  of  the  reindeer  in  Manchuria  and  other  parts  of 
Asia, 

Notes  on  reindeer  nomadism,  G.  Hatt  {Amer.  Anthropol.  Assoc.  Mem.,  6 
(1919),  No.  2,  pp.  75-133,  figs.  2). — An  ethnological  study  dealing  to  some  extent 
with  the  reindeer  as  a  domestic  animal  in  Finland  and  the  Scandinavian 
Peninsula. 
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Swino  foodiiiK  trial  with  bono  gliio  as  protein-sparing  feed,  Ahr  and  C. 

Mayk  (Laufhr.  ./aJnh.  nai/rnu  7  U9J7),  No.  8,  pp.  609-691).— The  author  reports 
an  84-da.v  tost  witli  8G  hogs,  the  results  indicating  tliat  hone  glue  (osteocolla) 
is  ahout  equal  to  a  mixture  of  fish  meal  and  meat  meal  as  a  supplement  to  a 
protein-poor  grain  ration  composed  of  harlej'  and  oat  offals. 

The  swine  of  southern  Albania,  C.  Manetti  (Agr.  Colon.  [Italyl,  13  (1919), 
No.  8,  pp.  288-301,  figs.  3). — The  author  reports  observations  on  the  physical 
characteristics  (including  a  few  body  measurements)  of  the  two  chief  breeds 
of  swine  in  southern  Albania,  the  native  mountain  breed  and  the  Epirote  breed. 

Bibliography  of  the  horse,  G.  R.  Mennessier  de  la  Lance  {Easai  de 
Bihliogitiphir  Ilippique.  Paris:  Lucien  Dorhon,  vol.  1,  1915,  pp.  VII +760;  vol. 
2.  1917.  pp.  736). — The  author  has  attempted  to  list  and  describe  all  works  deal- 
ing with  horses  and  cavalry  published  in  French  or  Latin  since  the  invention 
of  printing.     A  number  of  biographical  notes  of  authors  are  included. 

The  first  two  years  of  the  Vineland  contest:  A  study  of  the  results  ob- 
tained during;  the  first  two  years  at  the  Vineland  international  egg-laying 
and  breeding  contest,  H.  R.  Lewis,  R.  R.  Hannas,  and  E.  H.  Wene  (Neio 
Jersey  Stas.  Bui.  338  {1919),  pp.  5-96,  pis.  7,  figs.  5i).— The  authors  tabulate 
and  discuss  various  records  secured  during  the  first  two  years  of  the  Vineland 
egg-laying  contest  begun  November  1,  1916,  and  ended  three  years  later.  Th'j 
contest  .started  with  100  pens  of  10  pullets  each,  which  were  trap-vested  for  two 
years.  During  the  spring  of  1918  a  male  was  added  to  each  pen  and  chicks 
were  raised  from  the  eggs.  During  the  final  year  daughters  of  the  original 
birds  occupied  the  pens. 

The  data  presented  include  the  exhibition  .scores  by  breeds,  egg  records  of 
Individual  birds  each  year,  length  of  molting  period,  body  weights  of  birds  of 
different  breeds,  egg  weights,  feed  consumption,  amount  of  broodiness,  financial 
returns,  hatching  and  brooding  results,  and  mortality.  The  interrelationship 
of  many  of  the.se  are  shown  by  means  of  graph.s.  Some  of  the  more  important 
data  have  been  noted  from  preliminary  reports  in  Hints  to  Poultrymen  (E.  S. 
R.,  41,  p.  76;  42,  p.  170).  The  following  table  compares  the  four  breeds  entered 
with  respect  to  egg  production  and  broodiness  as  pullets  and   as   yearlings: 

Egg  production  and  broodiness  of  pullets  and  yearling  hens<. 


Year. 


Plymouth  Rocks. 


EgRS 

per 
bird. 


Pro- 
duc- 
tion. 


Aver- 
age 
time 
broody- 


Rhode  Island  Red.s. 


Eggs 
per 
bird. 


Pro- 
duc- 
tion. 


Aver- 
age 
time 
broody. 


Wyandottes. 


Eggs 
per 
bird. 


Pro- 
duc- 
tion. 


Aver- 
age 
time 
broody. 


Leghorns. 


Eggs 
per 
bird. 


Pro- 
duc- 
tion. 


Aver- 
age 
time 
broody. 


First... 
Second. 


Perct. 
15.5.0  42.5 
119.1       32.6 


Days. 
16.2 
18.8 


150.6 
117.2 


Perct. 
41.2 
32. 1 


Days. 
20.3 
24.5 


144.3 
115.4 


Perct. 
39.5 
31.6 


Days. 
23. 3 
21.4 


169.7 
137.6 


Perct 
46.5 
37.7 


Days. 
1.5 
2.9 


A  complete  outline  of  the  methods  of  managing  the  contest  is  Included. 

Standard  scores  of  the  birds  at  the  second  Vineland  international  egg- 
laying  and  breeding  contest,  R.  R.  Hannas  (New  Jersey  Stas.  Hints  to  Poul- 
trymen, 8  {1920),  No.  7.  pp.  //).— This  publication  lists  the  average  scores  of  the 
hirds,  regarded  as  exhibition  specimens,  in  each  of  the  100  pens  entered  In  the 

•|>nd  three-year  egg-laying  contest  begun  at  Vineland,  N.  J.,  November  1, 
•  •19. 

"  Birds  entered  at  the  new  Vineland  contest  are  eligible  for  registration  and 
advanced  registration.    The  first  rule  applying  to  the  registration  of  birds  is 
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that  they  must  be  free  from  standard  disqualifications,  and  score  at  least  75 
in  order  to  be  eligible  for  registration,  regardless  of  tlie  number  of  eggs  they 
may  lay." 

Feeding  baby  chicks,  H.  L.  Kempstek  {Rfisfiovri  Sta.  Circ.  91  {1920),  pp. 
4). — This  is  a  brief  popular  account  of  the  principles  of  chick  feeding.  The 
importance  of  vitamins  is  noted. 

Summer  time  and  the  pullets,  W.  C.  Thompson  (Netc  Jersey  Stas.  Hints  to 
Ponltrymcn,  8  (1920),  No.  8,  pp.  //). — The  autlior  notes  points  of  importance  in, 
the  care  of  the  colony  house  and  the  range  during  the  suuuuer  months. 

What  and  how  to  feed  for  satisfactory  egg  production,  A.  R.  Lee  {Rel. 
Poultry  Jour.,  27  {1920),  No.  3,  pp.  315,  316,  338,  339,  340,  figs.  .3).— This  article 
includes  an  account  of  the  methods  of  feeding  poultry  at  the  U.  S.  Experiment 
Farm  at  Beltsville,  Md. 

Marketing  eggs  in  New  York  City  {N.  Y.  State  Dept.  Farms  and  Markets, 
Foods  and  Markets,  1  {1919),  No.  5,  pp.  3-15,  figs.  4). — An  account  of  the  sources 
of  the  New  Yorli  City  egg  supply  and  the  different  methods  of  marketing,  ^ 
together  with  an  outline  of  the  classification  of  eggs  adopted  by  tlie  New  York^' 
Mercantile  Exchange. 

Egg  marketing:  The  consumer's  viewpoint,  H,  D.  Phillips  {N.  Y.  State 
Dept.  Farms  and  Markets,  Foods  and  Markets,  2  {1920),  No.  11,  pp.  3-39,  figs. 
8). — This  paper  ti'cats  principally  of  the  seasonal  fluctuations  in  the  receipts, 
prices,  and  quality  of  eggs  on  the  New  York  market,  and  the  details  of  market- 
ing and  storing  eggs. 

The  poultry  industry  of  Orkney,  A.  F.  Smith  {Scot.  Jour.  Agr.,  3  {1920),.^ 
No.   1,   pp.   87-89). — Statistics   of  egg   exiwrts   from   the   Orkney   Islands   are 
presented,  showing  a  very  large  export  trade  considering  the  area  and  popula- 
tion.    Cooperative  poultry  societies  have  been  active  in  securing  high  prices. 

Theoretical    and    ijractical   manual    of    poultry   husbandry,    T.    Pascal-' 
{Manuale  Teorico  Prativo  di  PolUeuUnra.    Catania  [Sicily^ :  Francesco  Battiato, 
1919,  3.  ed.,  rev.,  pp.  283,  figs.  19). — This  is  a  treatise  on  the  feetling,  breeding, 
management,  and  hygiene  of  the  domestic  fowl,  which  was  given  a  prize  by 
the  Minister  of  Agriculture,  Industry,  and  Commerce. 

Kabbit  culture  and  standard,  W.  F.  Roth  and  C.  T.  Cornman,  edited  by 
C.  R.  Deardorff  {Sellersville,  Pa.:  The  Item  Pub.  Co.,  1919,  4-  cd.,  rev.,  pp.  128, 
figs.  36). — The  descriptions  of  varieties  of  domestic  rabbits  in  the  first  edition 
(E.  S.  R.,  33,  p.  174)  are  slightly  modified  by  the  editor,  who  adds  brief  sections 
on  rabbit  houses,  tanning  the  skins,  and  preparing  the  dressed  rabbits  for  the 
table. 

DAIRY  FARMINa— DAIRYING. 

Report  of  progress  on  animal  husbandry  investigations  in  1919,  J.  W. 

•Gowen  {Maine  Sta.  Bvl.  283  {1919),  pp.  249-284,  figs.  7). — As  in  previous  re- 
ports of  this  series  (E.  S.  R.,  40,  p.  872),  the  biologist  of  the  station  presents  a 
summary  of  results  of  the  cattle  investigations  under  his  charge. 

Analyses  of  the  advanced  registry  records  of  the  Holstein,  Guernsey,  and 
.Jersey  breeds  to  determine  the  relationship  between  age  at  test  and  milk  pro- 
duced in  365  days  have  been  completed,  an d^ three  equations  are  presented  ex- 
pressing the  yield  as  a  function  of  the  age.  It  is  claimed  that  maximum  milk 
yield  occurs  at  the  age  of  8  years,  1  month,  13  days  in  the  case  of  the  Jersey 
breed ;  at  8  years,  4  months,  29  days  in  the  case  of  the  Holstein ;  and  at  9  years, 
8  months,  5  days  in  the  case  of  the  Guernsey. 

The  records  of  a  herd  of  88  Jersey  cows  were  examined  statistically  to  de- 
termine the  accuracy  with  which  the  total  production  of  a  cow  in  her  first  five 
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liiftations  could  be  estimated  from  the  production  in  one  of  tlie  lactations.  Only 
the  first  S  months  of  each  lactation  were  considered.  The  correlation  between 
the  5-lactation  milk  total  and  the  amount  of  milk  given  by  the  cows  as  two- 
year-oMs  was  found  to  be  +0.74.  The  correlation  was  higher  when  a  later 
lactation  was  taken  as  the  basis  of  estimate.  Similar  deterniiiuitions  are  given 
for  the  relationship  between  butter  fat  percentage  in  the  individual  lactations 
and  the  average  percentage  of  all  tive. 

"  The  average  correlation  coefficient  for  the  7-day  test  of  IIolstein-Friesian 
cattle  and  the  365-day  test,  of  which  the  7-day  test  is  a  part,  is  +0.57.  Tlie 
average  correlation  coefficient  for  the  7-day  test  and  365-day  test,  of  which 
the  7-day  test  is  not  a  part,  is  +0.55." 

The  author  reports  19  coefficients  of  correlation  between  the  annual  milk 
production  of  Registry  of  ]\Ierit  Jersey  cows  and  the  score  assigned  by  judges  to 
the  cont\)rmatiou  of  a  particular  body  part,  and  to  total  score.  The  latter  cor- 
relation is  highest,  being  +0.194.  Many  of  the  coefficients  are  practically  zero, 
but  only  one  is  negative.  "  The  parts  of  the  conformation  having  a  distinctly 
significant  relation  to  milk  production  of  the  cow  were  the  milk  veins,  size,  and 
condition  of  udder,  the  size  and  shape  of  rear  udder,  the  shape  and  size  of 
barrel,  and  the  general  appearance  of  the  cow." 

The  21  calves  born  in  the  cross-bred  herd  between  October  15,  1918,  and 
October  26,  1919,  are  listed,  and  the  milk  yields  of  6  cro^-bred  heifei's  are  pre- 
sented in  the  form  of  graphs  showing  the  changes  in  successive  months  of  lac- 
tation. "  The  milk  yield  of  the  breeds  seem  to  occupy  the  following  i-elation : 
The  low  milk  yield  of  the  Aberdeen  Angus  is  recessive  to  the  higher  milk  yield 
of  the  Jersey.  T'he  Jersey  milk  yield  is  recessive  to  the  higher  milk  yield  of 
tlie  IIolstein-Friesian." 

Tiiere  are  al.so  included  a  revision  of  the  e.stimates  of  the  "  transmitting  quali- 
ties "  of  Guerasey  sires  given  in  the  previous  report,  and  abstracts  of  Bulletin 
281  noted  below,  and  of  Pearl  and  INIiner's  paper  on  the  milk  of  Ayrshire 
cows  already  noted  (E.  S.  R..  42,  p.  69). 

Studies  ill  milk  secretion. — VII,  Trail sniitting  qualities  of  Jersey  sires 
for  milk  yield,  butter  fat  jierceiitage,  and  butter  fat,  R.  Pearl,  J.  A\'.  Gowkn, 
and  J.  R.  IMiner  {Maine  Sta.  Bui.  2Sl  (lUID),  Pl>-  ^!>-1(j4^  lUlx-  3;  pp.  1 6 0-20 ■',).— 
The  authors  arrange  225  Jersey  bulls  in  the  order  of  their  estimated  "  trans- 
mitting qualities  "  as  determined  for  each  sire  by  the  difference  between  the  pro- 
duction of  his  daughters  and  that  of  their  dams.  Only  year  records  were  used, 
and  each  bull  considered  had  at  least  two  Registry  of  Merit  daughters  out  of 
llegistry  of  Merit  dams.  To  eliminate  differences  due  to  variations  in  age  at 
testing,  the  records  of  each  cow  were  corrected  to  a  standard  age  by  assuming 
that  the  ratio  between  her  observed  yield  and  her  standard-age  yield  would  be 
etpial  to  the  ration  between  the  average  of  all  cows  tested  at  her  age  and  the 
average  of  all  cows  tested  at  the  standard  age.  Eight  years  was  taken  as  the 
standard  age  of  milk  production  and  two  years  as  the  standard  age  for  percentage 
of  fat.  Corrected  amounts  of  butter  fat  were  not  computed  for  individual  c()ws, 
but  each  group  of  dams  and  each  group  of  daughters  was  credited  with  a  butter- 
fat  yield  determined  by  nudtiplying  the  group's  average  milk  yield  as  of  eight 
years  by  the  group's  average  fat  percentage  as  of  two  years. 

A  bull  whose  daughters  averaged  higher  in  both  milk  yield  and  butter  fat 
percentage  than  their  dams  is  considered  a  superior  sire;  one  whose  daughters 
tiveraged  less  in  both  respects  is  considered  inferior.  On  this  basis  there  were 
28  superior  and  40  inferior  sires.  These  two  groups  are  subjected  to  a  more 
detailed  study  with  respect  to  their  origins.  The  inferior  sires  were  found  to  be 
a»mewhat  more  inbred  as  measured  by  Pearl's  coefticieuts  (E.  S.  R.,  38,  p.  209), 
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and  to  have  had  fewer  immediate  ancestors  which  were  imported  from  the 
Island  of  Jersey. 

"  Study  of  the  pedigrees  of  these  two  groups  of  sires  discloses  the  fact  that  all 
the  animals  which  appeared  in  the  pedigrees  of  the  superior  sires  on  the  male 
side  of  the  pedigrees  more  than  four  times  or  on  the  female  side  of  the  pedigi-ee 
more  than  three  times  also  liad  appearance  in  the  pedigrees,  of  the  sires 
inferior  in  their  transmitting  qualities.  This  fact  alone  makes  it  clear  that  the 
appearance  of  certain  famous  animals  in  a  pedigree  of  a  given  hull  is  no 
guaranty  of  that  particular  bull's  worth." 

A  section  is  devoted  to  the  transmitting  qualities  of  Jersey  sires  to  their  sons 
as  determined  by  the  production  of  the  sons'  daughters,  and  there  is  much 
discusssion  of  individual  breeding  animals  more  or  less  famous  in  Jersey  breed 
history. 

The  origin  of  the  Ayrshire  breed  of  cattle,  C.  Dougxas  {Trans.  Highland 
and  Ayr.  Soc.  Scot.,  5.  ser.,  31  (1919),  pp.  133-151,  figs.  8).— From  a  study  of 
historical  records  and  old  drawings  the  author  concludes  that  the  Ayrshire 
breed  originated  toward  the  end  of  the  eighteentli  century,  when  brown  cattle 
were  imported  from  Holland  and  crossed,  with  the  native  Kylo  breed. 

"That  its  value  as  a  milk-yielding  animal  was  originally  deriveti  in  large 
measure  from  the  Dutch  cross  may  be  regarded  as  certain.  But  the  surviving 
pure  descendants  of  the  native  breed — tlie  Shetland  and  the  almost  extinct 
Irish  cows — are  also,  in  proportion  to  their  size,  deep  milkers;  and  they  have 
the  peculiarity  of  giving  large  quantities  of  milk  with  a  minimum  of  food  and 
comfort." 

A  study  of  the  birth  weight  of  calves,  C  H.  Eckles  (Missouri  Sta.  Research 
Bui.  35  (1919),  pp.  3-11,  fig.  1). — Previously  noted  from  another  .source  (E.  S. 
R.,  42,  p.  171). 

Feeding  and  management  of  dairy  cattle  for  official  production,  IM.  H. 
Roberts,  jk.  (Neiv  York  and  London:  Longmans,  Green  &  Co.,  1920,  pp. 
XVII-\-294,  P^^-  45,  figs.  21). — The  author  gives  an  account  of  the  methods  he 
uses  in  managing  a  large  herd  of  Jersey  cattle  in  New  York  State.  The  topics 
discussed  include  feeding  methods,  with  particular  reference  to  official  testing, 
care  of  calves  and  bulls,  work  schedules,  and  fitting  for  exhibition.  Tlie 
advanced  registry  rules  and  systems  of  judging  of  the  four  major  dairy  breeds 
as  adopted  by  the  respective  breed  associations  are  also  recorded,  and  an 
appendix  consists  of  excerpts  from  New  York  statutes  concerning  dairy 
products. 

The  dairy  record  and  feeding  chart,  M.  H.  Roberts,  jr.  (New  York  and 
London:  Longmans,  Green  d  Co.,  1920,  pp.  216,  fig.  1). — ^This  is  a  blank  record 
book,  folio  size.  Eacli  double  page  is  provided  with  spaces  for  the  daily  feed 
and  milk  records  of  a  cow  during  one  year,  and  for  weekly  and  monthly  sum- 
maries of  her  milk  and  fat  production,  feed  cost,  and  profit. 

Computation  of  dairy  rations  (Pennsylvania  Sta.  Bui.  161  (1920),  pp.  3-2S, 
figs.  3). — This  is  a  revision  by  A.  A.  Borland  of  Bulletin  143  previously  noted 
(E.  S.  R.,  36,  p.  374).  The  changes  are  slight,  the  most  important  being  in  the 
table  showing  the  relation  between  the  digestible  protein  and  the  available 
energy  of  the  grain  mixture  suitable  for  a  given  kind  of  roughage.  The  new 
values  imply  a  somewhat  narrower  grain  ration,  particularly  with  nonlegumi- 
nous  roughages,  and  they  change  by  uniform  increments  with  decrease  in  milk 
yield  and  with  increase  in  fat  percentage.  Cottonseed  feed  and  the  lowest 
grade  of  cottonseed  meal  are  added  to  the  list  of  feeding  stuffs,  and  a  new  set 
of  specimen  grain  rations  is  included. 

Sudan  grass  as  a  supplementary  pasture  crop  for  dairy  cattle,  L.  E.  Call 
and  J.  B.  Fitch  (Kansas  Sta.  Circ.  80  (1920),  pp.  4,  fig.  i).— Six  cows  in  milk 
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were  kept  on  5.4  acres  of  Sudan  grass  pasture  for  three  months  beginning  July 
10,  1919.  Corn,  bran,  and  lin.seeil  meal  (4:2:1)  was  fed  in  proportion  to  the 
milk  yield.  The  cows  lost  only  slightly  in  weight  in  spite  of  a  dry  summer,  and 
produced  a  total  of  12,203  lbs.  of  milk  and  389  lbs.  of  l)utter  fat.  In  addition 
7.33  tons  of  hay  were  harvested.  It  is  estimated  that  each  acre  returned  .$73.55 
above  the  cost  of  the  grain. 

The  growing  of  forage  crops  on  dairy  farms  in  Denmark,  H.  Fabeu  {Scot. 
Jour.  Agr.,  S  (1920),  No.  1,  pp.  16-26). — The  growing  of  mangels,  swetles,  and 
various  grasses  and  clovers  on  dairy  farms  in  Denmark  is  described,  and  some 
account  given  of  the  work  of  the  experimental  stations  at  Tystofte  and  else- 
where in  developing  strains  and  studying  the  feeding  values  of  different  crops. 

The  dairy  situation  in  Germany,  K.  Baldbhiston  {Hoard's  Dairyman,  59 
(1920),  No.  13,  pp.  804,  805,  814-816,  figs.  6).— The  author,  who  was  a  member 
of  an  American  connnittee  engaged  in  relief  work  in  Central  Europe,  tells  of 
the  supply,  distribution,  and  rationing  of  milk  in  German  cities  during  the 
winter  of  1919-20,  discusses  the  lack  of  concentrated  feed  and  the  low  produc- 
tion per  cow,  and  notes  the  substantial  character  of  the  initial  equipment  of 
creameries  and  milk  plants  which  enabled  them  to  operate  during  the  war  with 
a  minimum  replacement  of  parts. 

The  milk  and  dairies  of  Saigon,  A.  Lahille  {Bui.  Econ.  Indochine,  n.  ser., 
22  (1919),  Xo.  135,  pp.  199-228,  pis.  10).— The  author  reports  analyses  of  a 
large  number  of  samples  of  milk  from  individual  cows  in  the  neighborhood  of 
Saigon,  Cochin  China.  Native  Anamese  cows,  zebus  of  the  so-called  Singapore 
race,  and  crossbred  cows  are  included.  It  is  thought  that  the  proportion  of 
lactose  is  lower  than  in  European  milk,  and  that  the  butter  yield  is  higher. 
Lactose  is  mjted  as  the  most  stable  constituent,  the  proportion  not  varying  with 
the  change  from  the  rainy  to  the  dry  season. 

The  .sanitary  aspects  of  the  milk  supply  of  Saigon  are  also  discussed. 

A  miniature  dairy  farm,  R.  C.  Lokimer  (Jour.  Dept.  Agr.  Yictoriu,  17  (1919), 
No.  S,  pp.  175-177,  figs.  3). — An  account  of  a  profitable  herd  of  five  .Jersey  cows 
In  the  Rochester  irrigation  settlement  in  northern  Victoria. 

Jerseys  in  the  drier  districts,  J.  S.  McFadzean  (Jour.  Dept.  Agr.  Yictorin, 
17  (1919),  No.  2,  pp.  87-92,  figs.  7). — Two  cases  are  cited  of  successful  long- 
continued  operation  of  dairy  farms  with  Jersey  cattle  in  the  warm  and  some- 
wliat  arid  northeastern  section  of  Victoria.  It  is  predicted  that  dairying  will 
replace  sheep  grazing  in  this  district  with  the  advent  of  more  settlers. 

Cooperation  and  the  milk  supply  of  Calcutta:  Result  of  experiments, 
J.  T.  Donovan  (Bengal,  Bihar,  and  Orissa  Coop.  Joiir.,  5  (1920),  No.  .'/,  pp.  ~V/2- 
262). — The  successful  formation  and  operation  of  local  cooperative  societies  of 
cowkeepers  in  30  villages  supplying  milk  to  Calcutta  is  reported. 

The  milk  is  marketed  directly  by  each  society  with  the  assistance  of  the  union 
of  cooperative  societies,  motor  trucks  being  u.sed  for  transportation  where  possi- 
ble. The  cows  are  milked  by  agents  of  the  society.  The  cooperative  system 
eliminates  the  "  goalas  "  (professional  milkers  and  milk  peddlers)  who,  accord- 
ing to  the  author,  adulterate  the  milk  with  dirty  water  and  carry  it  in  un- 
washed open  cans  with  a  bunch  of  straw  or  leaves  added  to  prevent  splashing 
and  churning.  The  cooperatives  have  effected  a  marked  improvement  in  the 
sanitary  handling  of  the  milk,  and  have  induced  members  to  increase  the 
amount  of  milk  produced  by  making  the  business  profitable. 

The  first  cooperative  milk  society  was  formed  in  1917.  The  author  believes 
that  the  initial  prejudice  has  been  overcome,  and  that  in  a  short  time  societies 
will  be  organized  in  all  the  2,700  villages  whose  milk  is  necessary  to  satisfy  the 
needs  of  Calcutta. 
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The  Detroit  commission  plan  of  city  millc  administration,  W.  O.  Hedrick 
anfl  A.  C.  Anderson  (Michigan  Stu.  iipec.  Bui.  99  (1919),  pp.  SO,  figs.  5). — The 
authors  discuss  tlie  milk  situation  in  Detroit  witli  reference  to  demand,  supplies, 
prices,  and  the  influence  of  the  war,  and  review  tlie  activities  of  the  Detroit 
Milk  Conunission  organized  toward  the  end  of  1917  at  request  of  both  producers 
and  dealers. 

The  commission  consisted  of  a  former  governor  of  the  State,  the  Dairy  and 
Food  Commissioner,  the  State  Market  Director,  and  a  representative  each  from 
the  Michigan  Agricultural  College,  the  State  Board  of  Agriculture,  the  women's 
clubs  of  the  city,  the  Detroit  Board  of  Commerce,  and  the  Detroit  Federation  of 
Labor.  The  commission  had  the  duty  of  maintaining  an  adequate  supply  of  milk 
and  of  fixing  just  prices  to  producers  and  consumers.  Prices  were  fixed  on  the 
basis  of  cost  of  production  and  cost  of  distribution.  Pi-oducers'  prices  in  any  one 
season  were  made  uniform  throughout  the  Detroit  area,  and  dealers'  losses  fi'om 
paying  market  milk  prices  for  surplus  milk  were  prorated  among  the  producers. 
The  authors  hold  that  the  price-fixing  method  adopted  is  superior  to  alternative 
schemes  of  basing  market  milk  prices  on  the  current  prices  of  butter  fat,  cheese, 
or  other  dairy  commodities. 

The  commission  introduced  the  practice  of  retailing  milk  by  the  "cash-and- 
carry  "  plan  at  3  cts.  a  quart  below  the  price  of  delivered  milk,  but  consumers 
took  so  little  interest  that  the  expei-iment  was  soon  abandoned. 

The  first  report  of  the  commission  is  given  in  an  appendix. 

Salient  features  in  the  testimony  hearings  of  the  Detroit  milk  commis- 
sion, G.  H.  Beownell  {Mich.  State  Dairy  and  Food  Conuiir.  Ann.  Rpt.  25  (1918), 
pp.  IJ/Jf-lSO). — These  pages  include  estimates  of  production  costs  furnished  by 
the  Michigan  Agricultural  College  and  summaries  of  testimony  regarding  cost 
of  distribution. 

3Iilk  prices  in  1919  {U.  S.  Dcpt.  Agr.,  Market  Rptr.,  1  {1920),  No.  16,  pp. 
241,  253,  fig.  1;  also  in  Hoard's  Dairyman,  1,9  {1920),  No.  15,  pp.  936,  937,  fig. 
1). — Producers'  prices  for  milk  sold  for  city  distribution,  condensing,  cheese 
rmiking,  and  Initter  making  during  1919  are  tabulated  by  months  and  discussed. 

"  The  fallacy  of  basing  market  milk  or  condensary  milk  prices  on  the  price 
or  value  of  milk  for  butter  or  cheese-making  purposes  is  clearly  emphasized, 
by  the  month  of  February,  when  the  bottom  practically  fell  out  of-  the  butter 
and  cheese  markets  and  the  price  of  creamery  and  cheese  factory  milk  declined 
automatically  with  the  price  of  butter  and  cheese,  while  the  supply  and  demand 
for  milk  for  condensing  and  market  niilk  purposes  M-as  entirely  stable  and  in 
no  way  alfected  by  unsatisfactory  conditions  existing  in  the  butter  and  cheese 
markets." 

Should  milk  for  cheese  making  be  paid  for  according  to  its  fat  content? 
R.  T.  Akcher  and  G.  C.  Sawers  {Jour.  Dept.  Agr.  Victoria,  18  {1920),  No.  3,  pp. 
178,  179,  fig.  1). — The  author  states  that  a  considerable  number  of  Australian 
dairy  farmers  do  not  realize  that  milk  rich  in  fat  yields  more  cheese  per  pound 
than  milk  of  low  fat  content,  and  he  reports  data  from  tests  with  five  lots  of 
milk  to  demonstrate  this  point. 

Cold  storage  of  cottage  and  other  soft  curd  cheeses,  H.  B.  ELLENBEajGEB 
{Vermont  Sta.  Bui.  213  {1919),  pp.  5-22).— This  bulletin  reports  preliminary 
cold-storage  trials  with  soft-curd  cheeses  made  in  1917  and  noted  from  another 
source  (E.  S.  R.,  40,  p.  777),  and  more  elaborate  trials  in  1918  planned  as  a 
study  of  the  influence  of  manufacturing  methods,  chem-ical  composition,  and 
similar  factors  on  the  flavor,  texture,  and  marketability  of  the  stored  product. 
The  1918  lots  of  cheese  were  made  in  August,  and  most  of  these  were  taken 
out  of  storage  the  following  December.  Estimates  of  changes  during  the 
storage  are  based  mainly  on  comparisons  of  judges'  scores. 
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The  cottage  cheese  niadi>  l».v  ihc  bakrrs'  process  held  its  flavor  somewhat 
better  than  that  made  by  the  pot  method.  Neither  type  changed  moich  during 
storage,  but  the  pot  cheese  became  somewhat  more  granular.  Pasteurized  millv 
cheese  retained  its  flavor  slightly  better  tlian  raw-milli  cheese.  ]\Ioisture  con- 
tent, initial  acidity,  and  the  use  of  salt  all  seemed  to  be  without  imj)ortant  cflect 
on  tlie  flavor  or  texture  of  the  stored  cheese.  Certain  lots  kept  in  storage  three 
months  longer  than  tlie  l»ulk  of  the  cheese  developed  off  flavors  but  were 
marketable. 

The  usual  containers  for  the  cottage  cheese  during  storage  were  paraflined 
butter  tubs  lined  with  parchment  paper.  One  lot  put  in  an  unparatfined  unlined 
tub  suffered  marked  loss  in  flavor.  Cheese  stored  in  a  well-tinned  ice-cream  can 
retained  its  flavor  about  as  well  as  that  stored  in  the  ordinary  Avay. 

A  few  lots  of  Neufchatel  and  cream  cheese  were  stored  in  the  same  way  as 
the  cottage  cheese.  The  Neufchatel  kept  its  flavor  well,  but  the  cream  cheese 
developed  metallic  and  rancid  flavors. 

Pasteurization  in  cheese  manufacture,  C.  Stea'enson  {New  Zeal.  Jour. 
Ayr.,  20  {J'J2()),  No.  1,  pp.  5-9,  fig.  I;  uUo  in  N.  Y.  Produce  Rev.  and  Amer. 
Cream.,  49  {1920),  No.  23,  pp.  1134,  1136,  1138).— The  use  of  pasteurizers  of  the 
regenerative  type  in  cheese  factories  is  advocated,  and  the  method  and  cost  of 
operation  is  di-scussed.  It  is  stated  that  a  large  number  of  factories  in  New 
Zealand  now  make  cheese  from  pasteurized  milk.  "  A  number  of  tests  have 
been  made  which  show  that  the  loss  of  fat  in  the  whey  is  on  an  everage  0.05 
per  cent  less  with  pasteurized  than  with  unpasteurized  milk.  With  pasteuriza- 
tion there  is  practically  no  loss  of  fat  in  the  cheese  presses."  It  was  also 
found  that  "  practically  no "  additional  rennet  Avas  required  when  milk  was 
pasteurized. 

Rind  rot  in  cheese  and  the  factors  that  cause  it  {N.  Y.  Produce  Rev.  and 
.Amer.  Cream.,  J,9  {1920),  No.  22,  pp.  1078,  1080). — Recent  discussions  in  the 
dairy  press  and  opinions  of  experienced  cheese  dealers  are  cited  in  opposition 
to  the  view  of  Doane  (E.  S.  11.,  20,  p.  172)  that  late  paraffining  conduces 
to  rind  rot. 

Annual  production  report  of  manufactured  dairy  jjroducts  and  oleo- 
margarin  {l\  ,S'.  Dcpt.  Ayr.,  Market  h'ptr.,  1  {19.10),  No.  i//,  pp.  21.',,  21o).— 
Reports  from  manufacturers  are  tabulated,  showing  the  amounts  of  40  products 
or  classes  of  products  manufactured  in  the  United  States  each  month  during 
1918  and  1919.  Creamery  butter,  whey  butter,  renovated  or  process  butter, 
cheese  (classified),  condensed  or  evaporated  milk  (cla.ssified),  sterilized  milk, 
milk  powder  (classifie<l),  casein,  milk  sugar,  ice  cream,  and  oleomargarin 
fclassified)  are  included. 

VETERINARY  MEDICINE. 

[Report  of]  veterinary  department,  10.  H.  Lkjixkkt  {Wifomiuy  Sta.  Rpt. 
1919,  pp.  157,  158). — In  the  work  with  necrobacillosis,  it  was  found  that  a  local 
application  of  Dakin's  solution  containing  10  per  cent  potassium  permanganate 
is  a  very  efficient  treatment,  having  been  used  with  success  on  five  different 
ranches.  In  a  variety  of  cases  studied,  undoubted  cases  of  pneumonia  in  lambs 
and  calves  were  found  to  be  the  result  of  necrophorus  infection,  and  several 
cases  of  necrotic  enteritis  were  also  obsen-ed  in  calves  and  lambs.  Experimental 
vaccination  of  affected  animals  with  cultures  of  living  B.  abortus,  using  several 
strains,  is  under  way.  Brief  reference  is  aLso  made  to  tests  of  the  action 
of  Several  poisonous  plants  made  in  cooperation  with  the  parasitology  depart- 
ment, and  to  studies  of  the  blood  of  animals  affected  with  the  swamp  fever. 
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Annual  administration  reports  of  the  civil  veterinary  department  Madras 
Presidency  for  1917-18  and  1918-19,  D.  A,  D.  Aitchison  (Ann.  Admin. 
Rpt.  Civ.  Vet.  Dept.  Madras  Pres.,  1917-18,  pp.  25,  pi.  1;  1918-19,  pp.  20).— The 
usual  annual  reports  (E.  S.  R.,  39,  p.  283). 

A  study  of  the  tonicity  of  the  sphincter  at  the  duodenal  end  of  the  com- 
mon bile  duct,  with  special  reference  to  animals  without  a  gall  bladder, 
F.  C.  Mann  {Jour.  Lab.  and  Clin.  Med.,  5  (1919),  No.  2,  pp.  107-110,  fig.  1).— 
The  tone  of  the  sphincter  at  the  duodenal  end  of  the  common  bile  duct  was 
studied  in  species  of  animals  possessing  a  gall  bladder  (dog,  cat,  goat,  rabbit, 
striped  gopher,  guinea  pig)  and  in  two  species  (rat,  pocket  gopher),  in  which 
the  gall  bladder  is  lacking. 

It  was  found  that  "  the  tone  of  the  sphincter  under  the  experimental 
conditions  studied  varied  considerably  in  the  different  animals  and  various 
species.  In  each  species  possessing  a  gall  bladder,  however,  the  sphincter  was 
usually  able  to  withstand  a  minimum  pressure  of  from  75  to  100  mm.  water. 
In  the  species  lacking  a  gall  bladder,  the  sphincter  would  not  withstand  pres- 
sure, or  only  pressure  of  less  than  30  mm.  water.  While  anatomic  studies  have 
shown  that  a  sphincter  is  present  in  each  species  lacking  a  gall  bladder,  the 
sphincter  does  not  seem  to  functionate  appreciably." 

Poisoning  by  eating  potato  tops,  W.  T.  Heetson  (Vet.  Rec,  32-  (1919),  No. 
1626,  pp.  104,  105). — This  reports  upon  the  loss  of  several  cows  as  a  result  of 
their  having  gained  access  for  a  short  time  to  a  potato  field  where  the  tops 
were  very  green. 

Beet  molasses  as  a  feed  for  weanling  pigs,  W.  E.  Carroll  (Trans.  Utah 
Acad.  ScL,  1  (1908-1917),  p.  205).— This  is  a  brief  statement  of  feeding  experi- 
ments with  beet  molasses  in  which  30  grade  Tamworth  pigs  between  9  and  12 
weeks  of  age  were  divided  into  three  as  nearly  uniform  lots  as  possible  and 
fed  a  basal  ration  of  2  parts  ground  barley  and  3  parts  wheat  shorts.  Lot  1 
received  only  the  basal  ration ;  lot  2  the  basal  ration  and  1  lb.  of  beet  molasses 
for  each  100  lbs.  live  weight ;  and  lot  3  the  basal  ration  and  2  lbs.  of  the  molasses 
for  each  100  lbs.  live  weight.  Feeding  began  July  23,  and  on  August  28  two 
pigs  in  lot  3  died.  None  of  those  in  tlie  lots  fed  molasses  were  so  thrifty  as 
those  of  lot  1.  The  first  death  in  lot  2  occurred  September  18.  At  the  close  of 
the  tests  lots  2  and  3  each  contained  only  3  live  pigs,  while  none  had  been  lost 
from  lot  1.  The  average  live  weight  of  the  surviving  pigs  was  57  lbs.  for  those 
m  lot  2  and  47  lbs.  in  lot  3,  as  against  an  average  of  88  lbs.  for  the  10  pigs 
in  lot  1. 

The  symptoms  preceding  death  were  loss  of  appetite,  lack  of  thrift,  and  a 
partial  loss  of  muscular  control,  resulting  in  a  wobbling  and  uncertain  gait. 
This  muscular  weakness  sometimes  lasted  a  day  or  two  and  then  disappeared 
for  a  time.  There  was  no  scouring  in  any  of  the  cases.  No  decided  pathologi- 
cal condition  was  found  (two  of  the  cases)  upon  post-mortem  examination, 
but  the  livers  and  kidneys  were  considerably  congested. 

The  Seymour-Jones  sublimate-formic  acid  method  for  the  disinfection 
of  anthrax-contaminated  hides  and  skins,  V.  Gegenbauer  (Arch.  Hyg.,  87 
(1918),  No.  7-8,  pp.  289-315).— The  literature  on  the  subject  of  the  disinfection 
of  hides  and  skins  contaminated  with  anthrax  spores  is  reviewed,  and  experi- 
ments are  reported  which  not  only  confirm  the  conclusions  of  various  authors 
that  the  Seymour-Jones  corrosive  sublimate-formic  acid  method  is  not  efficient, 
but  also  show  that  even  with  a  high  concentration  of  the  reagents  and  a  longer 
time  of  exposure  the  anthrax  spores  if  cax-ef uUy  washed  free  from  the  sublimate 
are  capable  of  growing  and  of  producing  anthrax  infection. 

A  similar  investigation  by  Tilley  has  been  previously  noted  (E.  S.  R.,  33, 
p.  178), 
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Further  investigations  in  regard  to  the  optimal  media  for  the  after  cul- 
ture in  testing  disinfectants,  K.  Supfle  {Arch.  Hug.,  87  {1018),  No.  5-4},  pp. 
2S2-2SIf). — Continuing  the  investigation  by  Siiptte  and  Dengler  previously  noted 
(E.  S.  R.,  35,  p.  279),  the  author  lias  found  the  optimal  media  for  obtaining 
after  cultures  of  the  streptococcus,  diphtheria,  and  colon  bacilli  to  be  1  per  cent 
glucose  bouillon  with  the  addition  of  5  per  cent  serum. 

The  starch  iodin  reaction  and  its  use  in  colorinietric  protein  determina- 
tions in  immunity  processes,  C.  Lange  {Biochem.  Ztschr.,  95  {1919),  Xo.  1-2, 
pp.  .',6-8ji;  (lbs.  in  Zentbl.  Biochem.  u.  Biophijs.,  21  {1919),  No.  6,  p.  296).— The 
author  discusses  the  possibilities  of  the  starch  iodin  reaction  for  determinuig 
by  colorinietric  methods  the  amount  of  proteins  in  a  solution  such  as  blood 
plasma  or  serum  and  the  application  o'f  the  method  to  the  standardization  of 
bacterial  vaccines  and  to  the  analyses  of  immunity  reactions.  In  experiments 
with  dogs  it  has  been  shown  that  the  injection  of  various  bacteria  is  followed 
by  an  increase  of  proteins  in  the  total  plasma  parallel  with  the  increase  in  the 
agglutination  titer. 

Field  observations  in  the  control  of  abortion  disease,  G.  M.  Potter  {Jour. 
Amer.  Vet.  Med.  Assoc,  57  {1920),  No.  2,  pp.  152-160).— Thin  paper  consists  of 
a  report  of  an  educational  campaign  which  is  being  conducted  under  the 
auspices  of  the  extension  division  of  the  Kansas  State  Agricultural  College 
for  the  control  of  abortion  according  to  the  plan  previously  noted  (E.  S.  R.,  40, 
p.  86).  The  general  plan  is  reviewed,  and  observations  made  in  connection 
with  the  campaign  are  noted.  Among  the  points  discussed  are  the  immunity 
conferred  by  the  disease  as  noted  in  the  spontaneous  subsidence  of  the  dis- 
ease, the  tendency  of  offspring  of  naturally  resistant  mothers  to  inherit  the 
same  resistance,  the  transmission  of  the  disease  by  ingestion  of  fresh  dis- 
charges from  cows  that  have  aborted,  and  the  natural  period  of  incubation, 
which  has  been  shown  to  be  from  three  to  five  months. 

The  author  states  in  conclusion  that  the  greatest  progress  in  the  investigation 
and  control  of  abortion  can  come  only  by  a  combination  of  laboratory  investiga- 
tion and  field  work. 

The  efficacy  of  normal  sera  in  anthrax  infection,  F.  V.  Hutyua  and  R. 
Manningee  {Centbl.  Bakt.  [etc.],  1.  Abt.,  Orig.,  83  {1919),  No.  7,  pp.  518,  519; 
abM.  in  Jour.  Amer.  Vet.  Med.  Assoc,  57  {1920),  No.  2,  p.  iS8).— The  authors 
report  that  normal  horse,  cow,  and  sheep  sera  have  failed  to  protect  rabbits 
against  artifical  anthrax  infection,  while  the  sera  of  horses  and  cows  immunized 
against  anthrax  protected  control  animals. 

Protective  results  obtained  by  other  authors  in  the  use  of  normal  sera  are  ex- 
plained on  the  ground  that  the  animals  furnishing  such  sera  must  have 
acquired  a  certain  degree  of  immunity  through  feeding  in  infected  pastures.  It 
Is  suggested  that  this  phenomenon  probably  occurs  more  frequently  in  the 
badly  infected  regions  of  Argentina  tban  in  Europe. 

Botryomycosis,  J.  M'Fadyean  {Jour.  Compar.  Path,  and  Ther.,  32  {1919), 
No.  2,  pp.  73-89,  figs.  11). — This  paper  deals  with  the  niorphologj-  of  the  bdtryo- 
myces  granules.  Identity  of  the  Botryococcus  and  the  Staphylococcus  pyogenes 
aureus,  botryomycosis  in  other  species  than  the  equine,  and  the  lesions  of 
botryomycosis.    A  list  is  given  of  15  references  to  the  literature. 

Contribution  to  the  determination  of  the  value  of  polyvalent  extracts 
for  the  serum  diagnosis  of  glanders  by  the  complement  deviation  reaction, 
including  observations  on  the  disappearance  of  glanders-specific  deviating 
substances,  W.  Pfeileb  and  F.  Gkafe  {Centbl.  Bakt.  [etc.],  1.  Abt.,  Orig.,  S3 
(1919),  No.  6,  pp.  451-^56).— J>:e\v  evidence  is  furnished  that  polyvalent  extracts 
are  preferable  to  monovalent  for  the  diagnosis  of  glanders  by  the  complement 
deviation  method  previously  noted   (E.  S.  R.,  42,  p.  272).    The  case  reports 
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Siven  also  illustrate  in  one  or  two  oases  the  phenomenon  of  disappearano 
and  reappearance  of  the  complement  deviatinj;  bodies. 

On  the  specificity  of  IJabesia  iiiinor,  J.  I\I.  (^Hevedo  iRei\  Roc.  Med.  Ve 
[Buenos  ylfre.s],  J,  {1919),  No.  6,  pp.  170-175,  fl(js.  3;  aha.  in  Vet.  Rev.,  4  (1920), 
No.  1,  p.  113). — The  author  maintains  that  B.  minor  is  the  causative  agent  of 
"  tristeza." 

Clinical  and  anatonio-pathological  aspects  of  American  trypanosomiasis, 
C.  Chagas  (Netv  Orleans  Med.  and  Surg.  Jour.,  72  (1920),  No.  11,  pp.  630-660, 
fiff.  1). — In  this  translation  by  L.  Ambrose  of  an  article  which  appeared  in 
1916*  and  'a  translator's  note,  a  summary  is  given  of  the  present  status  of 
knowledge  of  Chagas'  disease  in  Brazil  due  to  Trypanosoma  cruzi,  which  is  I 
transmitted  by  (ConorJiinus)  Triatoma  megistus. 

A  tick-resistant  condition  in  cattle,  T.  H.  Johnston  and  M.  J.  Bancroft 
(Proc.  Roy.  Soe.  Qtiecnsland,  30  (1918),  pp.  219-317,  figs.  3).— The  data  here 
presented  have  been  summarized  by  the  authors  as  follows : 

"  The  cattle  tick  in  Queensland  may  cause  tick  fever  and  tick  worry.  There 
exists  a  degree  of  resistance  to  tick  fever,  and  this  is  largely  influenced  by 
individual  idiosyncrasy,  age,  sex,  and  general  health  of  the  animal  as  well  as ; 
by  food  and  other  conditions.  Tick  worry  is  at  present  a  more  serious  com 
plaint  than  tick  fever  in  Queensland.  It  is  apparently  due,  at  least  in  part,  to  ' 
the  injection  of  a  toxin  by  the  tick.  Many  cattle  become  habituated  to  tick 
infestation  and  this,  in  individual  cases  at  least,  leads  to  some  degree  of  re- 
sistance. Such  resistance  is  probably  due  to  the  formation  of  anti-tick  poison 
bodies  by  the  blood  of  the  animal. 

"  Tick-resistant  cattle  are  known  from  a  number  of  Queensland  localities. 
Asiatic  breeds  are  tick  resistant.  Of  the  various  breeds  commonly  met  with 
in  this  State,  Jerseys  appear  to  be  less  affected  than  others  by  ticks.  Tick 
resistance  seems  to  be  influenced  by  food  only  in  so  far  as  the  latter  affects 
the  general  health  of  the  animal.  The  effect  of  the  application  of  arsenical 
solutions  to  resistant  cattle  has  not  been  satisfactorily  determined.  Perhaps 
the  use  of  arsenical  solutions  prevents  the  realization  of  such  resistance.  Tick 
resistance  persists,  pi'ovided  the  resistant  animal's  health  be  maintained. 
The  temperature  of  resistant  animals  appears  to  be  normal.  There  is  good 
reason  to  conclude  that  the  resistant  tendency  is  hereditarily  transmissible. 

"  Although  there  is  considerable  positive  evidence  of  the  transmissibility  of 
resistance  by  vaccination,  we  have  not  succeeded  in  proving  it.  In  many 
cases  the  condition  has  been  acquired  naturally.  AYe  think  that  habituation 
is  a  step  toward  resistance,  which  seems  to  us  to  be  a  physiological  reaction 
to  the  introduction  of  a  tick  toxin.  The  comparatively  few  ticks  which  mature 
on  resistant  cattle  appear  to  have  their  fertility,  as  a  rule,  somewhat  im- 
paired. 

"  Associated  with  tick  resistance  in  many  animals  is  an  exudation  of  a' 
lymph-like  substance  on  the  skin.  This  condition  is  quite  distinct  from  the 
typical  tick  sore,  though  it  is  apparently  a  response  to  tick  attack." 

A  3-page  list  of  the  literature  cited  is  included. 

The  bacteriology  of  the  reproductive  organs  of  the  cow  and  its  relation 
to  that  of  the  meconium  of  the  calf,  W.  Giltnee  and  S.  G.  Bandeen  (Jour. 
Amer.  Vet.  Med.  Assoc.,  57  (1920),  No.  1,  pp.  Ji6-57). — This  is  a  report  of  ex- 
tensive studies  of  the  bacterial  flora  of  the  uterus  and  vagina  of  cattle,  con- 
ducted at  the  IMichigan  Experiment  Station.  The  authors'  summary  of  the 
work  and  the  conclusions  drawn  are  as  follows : 

"  In  this  series  of  12  pairs  of  cases  of  fetus  and  dam,  bacteria  were  isolated 
from  the  uterus  in  11  cases  and  from  the  meconium  in  9  cases.     Since  the 

iPreusa  Med.  Argentina,  lOlG,  III,  pp.  12.5-127,  137,  138,  153-158. 
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flora  of  the  digestive  tube  of  (lie  fetus  or  livinj;  calf  necessarily  chniifros  very 
soon  after  the  end  of  the  intrauterine  life,  nothinj?  was  to  be  gained  by 
making  more  than  the  initial  examination  of  the  meconium.  As  a  result  of 
tlie  Initial  examination  of  the  meconium  and  the  uterus  there  were  3  of  the 
12  jtairs  of  cases  (uterus  and  meconium)  that  gave  negative  results.  Jiacillua 
coli  communior  and  Staph i/lococciis  pi/ogeues  aureus  were  found  in  only  one 
pair  of  cases.  B.  colt  communior  was  found  in  three  other  pairs  of  cases, 
making  its  total  appearance  in  5  of  the  12  pairs  of  cases  or  in  G  out  of  J) 
cases  of  the  meconium  and  5  out  of  11  cases  of  the  uterus  that  showed  any 
organisms  at  all.  S.  pyogenes  aurevs  was  found  in  a  total  of  3  uteri  and  in  4 
nieconia.  S.  pyo<jenes  hovis  was  found  in  2  pairs  of  cases  and  in  a  total  of  4 
uteri  and  in  2  meconia. 

"  The  only  other  organism  significant  by  its  appearance  in  both  uterus  and 
mec(tnium  was  a  streptococcus  of  liigli  vii-ulence,  except  that  in  the  pair  of 
cases  [designated]  B.  S.  and  B.  S.  A,  tliere  may  have  been  an  identity  of  a 
colon  organism  and  a  bacterium. 

"  AVe  are  tlierefore  inclined  to  believe  that  B.  coli  communior,  8.  pyogenes 
aureus,  and  S,  pyogenes  bovis  are  very  likely  to  occur  in  the  uterus  as  well 
as  in  the  digestive  tube  of  the  calf  in  cases  of  metritis.  Dr.  Stafseth  has  found 
similar  organisms  .in  the  deeper  layers  of  the  mucosae  in  cases  of  metritis,  and 
has  not  found  Bacterium  abortus  in  the  deeper  layers.  .  .  .  B.  abortus  was 
found  only  once  in  the  uterus  and  in  no  case  in  meconium." 

Wliite  or  calf  scours,  W.  L,  Williams,  W.  A.  Hagan,  and  C.  M.  Carpenter 
(Jour.  Amer.  Vet.  Med.  Assoc.,  51  {1920),  No.  2,  pp.  124-1^6,  figs.  7;  also  in  Vet. 
Alumni  Quart.  [Ohio  State  Unii\],  7  (1920),  No.  //,  pp.  305-328,  figs.  8).— In 
this  paper,  presented  at  the  annual  meeting  of  the  American  Veterinary  Medical 
Association  at  Kew  Orleans  in  November,  1919,  the  authors  discuss  the  causes 
and  etiology  of  white  scours  or  calf  scours  and  describe  methods  for  its  pre- 
vention and  cure. 

Methods  for  prevention  include  the  scientific  handling  of  the  infections  of 
the  genii al  organs  of  the  mother  prior  to  breeding;  prevention  of  infection 
from  the  mother  by  not  allowing  the  calves  to  suckle,  by  washing  and  disin- 
fecting the  udder  of  the  cows  before  milk  is  drawn  to  feed  the  ealves,  and  by 
feeding  the  calves  from  sterile  vessels ;  prevention  of  infection  from  other 
calves  by  the  use  of  clean  isolated  stalls ;  control  of  the  infection  in  the  diges- 
tive tract  of  the  calves  by  not  feeding  milk  until  the  animal  is  at  least  24  hours 
old,  by  the  use  of  high  enemas  of  physiologic  salt  solution  twice  daily  for 
several  days,  and  by  the  use  of  calf-scours  serum  in  doses  of  from  10  to  30  cc. 
twice  daily  for  at  least  two  days.  When  the  calf  is  24  hours  of  age  a  ration 
of  whole  milk  equal  to  2  per  cent  of  its  body  weight  is  given  twice  daily,  the 
amount  being  gradually  increased  after  four  or  five  days.  If  raw  milk  is 
u.«ed,  that  from  the  calf's  own  mother  is  recommended  on  account  of  tlie 
presence  in  it  of  antibodies  against  infection  in  the  alimentary  canal  of  the 
caHf.  Simultaneously  with  the  first  feed  of  milk  and  the  third  do.se  of  serum 
the  calf-scours  bacterin  should  be  given,  commencing  with  doses  of  1  cc.  and 
increasing  l)y  1  cc.  each  day  until  10  or  12  cc.  have  been  given.  After  the  calf 
has  thus  acquired  resistance  to  alimentary  infections  the  use  of  boiled  milk  is 
recommended.  This  may  also  be  used  in  place  of  raw  milk  from  the  start  if 
calf-scours  serum  and  bacterins  are  administered  freely. 

Similar  methods  are  recommended  for  the  treatment  of  calves  suffering  from 
scours  or  pneunronia.  The  food  should  be  immediately  withdrawn,  high 
enemas  given,  and  large  df)ses  of  serum  administered,  followed  by  bacterins 
as  soon  as  tlie  diarrhea  is  checked. 
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Infestation  of  the  skin,  etc.,  of  sheep  by  grass  seeds,  S.  Dodd  {Jour. 
Compar.  Path,  and  Ther.,  32  (1919),  No.  2,  pp.  90-95).— The  condition  in  sheep 
due  to  the  penetration  of  the  skin,  etc.,  by  certain  grass  seeds  is  said  to  be  a 
very  common  one  and  of  some  economic  importance  in  parts  of  New  South 
Wales. 

Duration  of  immunity  against  hog  cholera  following  simultaneous  inocu- 
lation of  young  pigs,  W.  B.  Niles  and  J.  H.  Rietz  {Jour.  Anier.  Vet.  Med. 
Assoc,  57  {1920),  No.  2,  pp.  176-182) .—This  contribution  from  the  Bureau  of 
Animal  Industry,  U.  S.  Department  of  Agriculture,  consists  of  the  reports  of 
12  experiments  in  which  the  efficacy  of  the  simultaneous  inoculation  of  young 
pigs  was  tested  on  171  pigs  varying  from  7  days  to  6  weeks  of  age  at  the  time 
of  the  inoculation.  These  pigs,  which  were  the  offspring  both  of  immune  and 
nonimmune  sows,  were  kept  from  exposure  to  hog  cholera  for  varying  periods 
of  time,  ranging  from  5  months  to  9  months  and  26  days,  and  were  then  in- 
jected with  5  cc.  of  virus.  All  of  the  pigs  proved  immune  to  hog  cholera,  thus 
indicating  that  the  simultaneous  inoculation  of  young  pigs  confers  a  lasting 
immunity. 

Note  on  the  treatment  of  epizootic  ulcerative  lymphangitis  of  the  horse, 
A.  Delmer  {Rec.  MM.  V^t.,  95  {1919),  No.  15-17,  pp.  1,52-459,  fig.  1;  ahs.  in  Vet. 
Rev.,  4  {1920),  No.  1,  p.  28). — The  method  of  treating  ulcerative  lymphangitis 
suggested  by  the  author  consists  in  the  opening  of  the  abscesses  with  the  actual 
cautery  and  the  expression  of  the  pus,  which  is  caught  on  cotton  wool  in  order 
to  avoid  further  infection  of  the  skin.  The  walls  of  the  abscess  are  curetted  as 
thoroughly  as  possible  in  order  to  remove  the  necrotic  tissue  entirely.  The 
button  cautery  is  then  applied  for  the  destruction  of  organisms  and  the  arrest 
of  hemorrhage  produced  by  the  curettage.  This  is  followed  by  point  firing 
over  a  portion  of  the  limb  sufficient  to  extend  well  beyond  that  part  which  is 
edematous.  The  punctures  should  involve  the  whole  thickness  of  the  skin 
and  the  subcutaneous  tissue.  The  part  of  the  limb  point  fired  should  then  be 
briskly  rubbed  with  mercurial  ointment. 

The  treatment  of  mange  in  equines  by  chloropicrin,  G.  Bertrand  and 
Dassonville  {Compt.  Rend.  Acad.  ScL  [Paris],  169  {1919),  No.  10,  pp.  486- 
489). — The  treatment  of  mange  by  fumigation  with  sulphur  dioxid  known  as 
sulphuration  is  first  described.  Experiments  with  chloropicrin  in  which  ani- 
mals placed  in  chambers  similar  to  those  used  for  sulphuration  were  sprayed 
by  means  of  a  syringe  at  the  rate  of  1  oz.  to  each  50  cu.  ft.  are  then  reported 
upon.  Horses  thus  treated  were  left  in  the  chamber  for  30  minutes  and  the 
treatment  repeated  in  from  two  to  three  weeks.  The  head,  which  escaped 
the  action  of  the  fumes,  was  treated  with  ointment  containing  100  parts  by 
weight  of  vaseline  to  2.5  by  weight  of  chloropicrin.  This  treatment  proved 
entirely  successful.  As  compared  with  sulphuration  it  possesses  a  number  of 
advantage.  It  reduces  the  period  of  exposure  from  2  hours  to  30  minutes,  thus 
permitting  the  treatment  of  many  more  animals  in  the  same  time,  is  much 
simpler,  is  not  so  destructive  to  the  collarettes  used  upon  the  animals,  is  less 
dangerous  to  use  upon  the  animals,  etc.  The  term  chloropicrination  is  pro- 
posed by  the  authors  for  this  treatment. 

Experiments  with  sulphurous  anhydrid  in  the  treatment  of  mange  in 
mules,  W.  Pfenningee  {Schweis.  Arch.  Tierheilk.,  61  {1919),  No.  9-10,  pp.  333- 
341 ;  abs.  in  Vet.  Rev.,  4  {1920),  No.  1,  p.  40)- — The  author  reports  upon  the 
sulphur  dioxid  treatment,  for  mange  at  the  Swiss  mule  depot  at  Sitten,  con- 
ducted in  sheet-iron  chambers.  Three  hundred  gm.  (10.5  oz.)  of  sulphur  was 
burned  in  a  sheet-iron  chamber  2.15  meters  long,  1.15  meters  wide,  and  2.25 
meters  high   (about  196  cu.  ft.)    and  after  five  days  was  repeated.     In  bad 
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oases  a  third  application  was  made.  Tho  rosults  lod  to  the  ronchislon  that 
where  tl>e  treatment  of  nianpe  hy  sulphur  dioxid  is  conducted  witli  due  precau- 
tions it  is  an  excellent  and  harndess  method. 

RTJEAL  ENGINEERING. 

Work  done  under  the  agricultural  engineer  for  the  year  ended  June 
30,  1917,  W,  M.  ScHUTTE  {Ann.  Rpt.,  Dcpt.  Afjr.  Bomhmj,  1916-11,  pp.  57- 
6,5). — This  is  the  report  of  the  work  done  under  the  agricultural  engineer, 
Bombay  Presidency,  for  the  year  ended  .Tune  30,  1017,  covering  experimental 
well  boring  and  water  raising,  mechanical  cultivation,  and  oil-engine  driving. 

Irrigation  in  Oklahoma,  M.  R.  Bentley  {Okla.  Agr.  Col.  Ext.  Div.  Circ.  Ill 
{1920),  pp.  [S],  figs.  8). — This  circular  contains  information  on  past  practice  in 
irrigation  in  Oklahoma  and  discusses  future  possibilities.  It  is  estimated  that 
there  are  about  6,500  acres  under  irrigation  in  the  State.  Irrigation  does  not 
seem  to  pay  except  for  garden  and  truck  crops,  in  eastern  and  central  Okla- 
homa, but  field  crops  as  well  as  truck  crops  have  been  irrigated  profitably  in 
the  western  part  of  the  State. 

It  is  concluded  that  reservoirs  will  be  necessary  for  a  considerable  exten- 
sion of  irrigation  in  western  Oklahoma.  A  study  of  the  amount  of  water  re- 
quired for  irrigation  and  of  the  supply  available  should  be  made  before  any 
money  is  spent  on  an  irrigation  system.  The  cost  of  maintaining  and  operating 
the  plant  as  well  as  tiie  first  cost  should  be  considered.  Success  or  failure 
may  depend  on  knowing  when  to  apply  water  and  how  much  water  to  apply. 
The  irrigation  of  large  areas  from  wells  has  not  yet  been  successfully  practiced 
in  this  State.  The  lath-tile  system  seems  to  be  well  suited  to  the  irrigation 
of  gardens. 

Water  requirements  of  crops,  R.  L.  Pakshall  (Colorado  Sta.  Rpt.  1919, 
pp.  SO,  31). — From  1911  to  1918  alfalfa,  sugar  boets,  and  grain  were  grown  in 
buried  concrete  tanks  with  the  water  table  maintained  at  2,  3,  4,  5,  and  6  ft. 
below  the  ground  surface.  The  result  in  general  indicated  that  the  weight, 
size,  sugar  content,  and  purity  of  sugar  beets  tend  to  mcrease  with  the  depth 
of  the  water  table.  Alfalfa  with  the  water  table  at  only  2  ft.  below  the  sur- 
face did  not  make  a  good  stand,  while  in  all  other  tanks  the  growth  did  not 
appear  to  be  influenced  by  the  different  depths  of  the  water  below  the  surface. 
The  results  witli  wheat  and  barley  were  not  very  definite,  but  an  apparent  in- 
crease in  production  proportional  to  the  deptli  of  the  water  table  is  reported. 

A  study  of  the  conditions  under  which  water  of  tidal  saline  creeks  is 
utilized  for  crops  production  in  Concan,  V.  G.  Gokhale  (Agr.  Jonr.  India, 
14  (1919),  No.  3,  pp.  422-^30). — Analyses  are  given  of  waters  used  in  irrigation 
from  the  Amba  River  near  Nagothna  taken  at  intervals  during  the  year.  The 
creek  waters  are  usually  sweet  during  the  monsoon,  but  after  December  their 
salinity  increa.ses  and  they  become  unsuitable  for  irrigation  except  for  brinjal 
(Solanum  melongena)  and  chilies  (Capsicum  frutescens),  which  grow  more  suc- 
cessfully under  alkaline  conditions  than  other  native  plants. 

The  regulation  of  water  in  the  upland  moors  of  Holstein,  Reischei- 
(Mitt.  Ver.  Ford.  Moorkultur  Deut.  Reiche,  37  (1919),  No.  22,  pp.  405-4H,  fiff- 
1).— Methods  of  tile  drainage  employed  in  the  reclamation  of  these  moors  are 
described. 

Value  of  top  soil  as  base  for  modern  highways,  D.  S.  Humphrey  (Engin. 
Neirs-Rec,  84  (1920),  No.  12,  pp.  566,  .567).— The  author  relates  experience  on 
road  building  and  advocates  a  departure  from  more  or  less  standard  practice 
by  recommending  tliat  in  road  construction  the  earth's  crust  be  left  unmolested 
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as  far  as  possible,  and  that  the  use  of  side  ditches  be  avoided  where  it  is 
possible  to  drain  into  the  adjoining  fields.  The  opinion  that  organic  matter  in 
soils  used  for  highway  construction  is  detriruental  is  contradicted. 

Strengthening  a  county  bridge  to  carry  motor-truck  traffic,  M.  Goodkind 
{Enr/in.  Ncuys-Rec,  SJf  {1920),  No.  13,  pp.  611,  618,  figs.  3).— The  strengthening 
of  two  higliway  bridges  having  capacities  of  only  4  and  .5  tons,  respe<:tively,  by 
reinforcement  with  auxiliary  channels,  eyebeams,  truss  rods,  and  stiffener 
angles,  is  outlined.  This  resulted  in  increasing  the  capacity  of  both  bridges 
to  12  tons  at  16,000  lbs.  unit  stress. 

Public  Roads  (U.  S.  Dept.  Agr.,  Public  Roads,  2  (1919),  No.  20,  pp.  56,  figs. 
10). — Tills  number  of  this  periodical  contains  the  following  articles:  Papers 
and  Discussions  at  the  Highway  Officials'  Convention ;  The  American  Highway 
Problem,  by  A.  R.  Hirst ;  Survey  of  Southern  States  Highway  Situation,  by  W. 
S.  Keller ;  Highway  Situation  in  the  Pacific  Coast  States,  by  H.  Nunn ;  New 
England  Road  Conditions,  1919  and  1920,  by  W.  D.  Sohier;  The  Situation  in 
the  Middle  Atlantic  States,  by  S.  Knopf ;  Highway  Situation  in  Central  Western 
States,  by  F.  R.  White;  The  Motor  Vehicle's  Share  in  Highway  Construction 
and  Maintenance  Cost,  by  S.  E.  Bradt ;  Problems  of  Administration — Proper 
Cooperation  between  Adjoining  States,  by  A.  H.  Blanchard ;  Is  State  Super-  ■> 
vision  of  Construction  and  Maintenance  of  all  Highways  Desirable?  by  B. 
H.  Piepmeier;  Proper  Inspection  in  Development  of  Material  Supplies  for 
Heavy  Programs,  by  A.  B.  Fletcher;  Highway  Department  and  Railroad  Coop- 
eration for  Transportation  of  Materials,  by  A,  G.  Gutheim ;  Statement  Sub- 
mitted by  the  Highway  Division  of  the  Associated  General  Contractors,  by 
R.  G.  Collins ;  Surveys  and  Plans  and  Suggested  Changes  to  Meet  the  Shortage 
of  Engineers,  by  P.  St.  J.  Wilson ;  Relations  with  the  Contractor — Infiuence 
of  Fair  Specifications  and  Inspection,  by  H.  S.  Mattimore ;  Pennsylvania's 
Lackawanna  Trail,  by  A.  C.  Rapelje;  and  Federal-aid  Project  Approvals  and 
Agreements,  November,  1919. 

Asphalt  and  allied  substances:  Their  occurrence,  modes  of  production, 
uses  in  the  arts,  and  methods  of  testing,  H.  Abraham  {New  York:  D.  Yan 
Nostraiiit  Co.,  1918,  pp.  XXV-\-606.  figs.  208).— This  treati.se  deals  with  the  fab- 
rication, merchandising,  and  application  of  bituminous  products.  It  embraces 
(1)  methods  serving  as  a  guide  for  the  works  chemist  engaged  in  testing  and 
analyzing  raw  and  manufactured  products,  (2)  data,  for  use  in  blending  and 
compounding  mixtures,  and  (3)  the  principles  imderlying  the  practical  use 
of  bituminous  products  for  structural  purposes  of  interest  to  the  engineer, 
contractor,  and  architect. 

Concrete:  How  it  is  made  {Concrete  Utilities  Bur.  [PampJilet],  No.  2  [1919], 
pp.  16,  figs.  7). — Brief  popular  information  is  given  on  the  selection  of  materials 
for  proportioning,  mixing,  and  placing  of  concrete. 

AVaterproofing  engineering,  ,T.  Ross  {New  York:  John  ^YiIey  d  Sons,  Inc., 
1919,  pp.  10-\-Ii42,  figs.  UfO). —In  this  book  an  effort  is  made  to  explain  past  and 
present  methods  and  materials  of  waterproofing,  to  report  investigations  of 
their  efficiency,  and  to  establish  standard  methods  and  materials  for  general 
waterproofing.  The  value  of  a  careful  study  of  the  whole  subject  of  water- 
proofing by  engineers  is  emphasized.  The  following  chapters  are  included : 
Need  and  function  of  waterproofing,  systems  of  waterproofing,  impervious 
roofing,  waterproofing  expansion  joints  in  masonry,  waterproofing  materials, 
AVaterproofing  implements  and  machinery,  technical  and  practical  tests  on 
waterproofing,  waterproofing  specifications,  practical  recipes  and  special  for- 
nmlas,  waterproofing  applied,  cost  data  on  materials,  implements,  and  labor, 
and  practical  tables. 
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Motor  vehicles  and  their  engines,  K.  S.  Fraseb  and  R.  B.  .Ionrs  (New 
York:  1).  Van  Aostnind  Co.,  lOlf),  pp.  ]\-{-.i52,  fiys.  278)".— This  l)()()k-  presents 
a  collection  of  elementary,  theori'tlcal  and  practical  information  for  assistance 
in  the  operation,  upkeep,  and  adjustment  of  meclumically  propelled  vehicles. 
The  fundamentals  of  gas  motor  operation,  as  well  as  the  care  and  operation 
of  the  principid  accessories  of  motor  vehicles,  are  discussed  in  detail.  The 
last  four  chapters  present  the  results  of  the  authors'  observations  and  expe- 
rience on  the  economy  and  efficiency  of  operation  of  a  large  number  of  trucks, 
tractors,  and  automobiles. 

Motor  fuels,  E.  W.  Dean  (Jour.  Franklin  Inst.,  ISO  (1920),  No.  3,  pp.  269- 
302,  fif/s.  JS). — The  object  of  this  paper  is  to  provide  information  of  general  in- 
terest regarding  (1)  the  production  and  use  of  gasoline,  (2)  the  physical  and 
chemical  properties  of  gasoline  and  the  quality  of  the  products  marketed  dur- 
ing 1917  and  1919,  and  (3)  present  tendencies  in  the  development  of  substi- 
tutes for  gasoline. 

"As  regards  the  real  possibilities  of  gasoline  substitutes,  it  now  seems 
probable  that  oil  shale  may  in  the  future  prove  an  important  source.  .  .  . 
Another  tyi>e  of  fuel  whicli  offers  unlimited  possibilities  for  the  future  and 
which  is  already  being  developed  to  a  certain  degree  is  alcohol.  The  problems 
to  be  solved  before  this  comes  into  general  use  are  apparently  the  development 
of  cheaper  methods  of  production  and  the  development  of  suitable  types  of 
engines.  .  .  . 

"  The  type  of  gasoline  substitute  which  is  of  most  importance  at  the  present 
time  is  the  mixture  of  hydrocarbons  obtained  as  a  by-product  in  the  coking  of 
coal.  .  .  .  Benzol  and  other  coal-tar  distillates  have  certain  disadvantages 
when  compared  with  petroleum  gasoline,  but  have  other  very  marked  ad- 
vantages, particularly  in  freedom  from  tendency  to  knock.  An  additional  ad- 
vantag«'  lies  in  the  fact  that  they  have  a  considerably  higher  calorific  value  per 
unit  volume,  and  as  this  is  the  basis  on  which  the  user  buys,  he  gets  more  for 
his  money  than  he  would  from  petroleum  gasoline.  .  .  . 

"Petroleum  gasoline  i^  a  type  of  fuel  for  which  present  equipment  has  been 
designed  and  for  which  it  is  eminently  satisfactory.  It  is  believed,  therefore, 
that  when  striking  claims  are  made  for  the  superiority  of  any  gasoline  substi- 
tute these  should  not  be  taken  too  seriously.  The  substitute  fuel  should  be 
given  a  fair  trial,  but  the  user  should  be  satisfied  if  it  is  as  good  as  gasoline  and 
should  not  expect  it  to  be  notably  superior." 

The  possibilities  of  new  fuel  mixtures  for  internal-combustion  engines, 
E.  Humboldt  (Pouer,  50'  (1919),  No.  11,  pp.  J,1R-J,20,  fig.  1).— This  article  deaLs 
with  the  production  of  a  cheaper  and  cleaner  substitute  for  gasoline  by  mixing 
a  small  amount  of  ether  and  alcohol  with  engine  distillate.  Economical  methods 
for  the  production  of  alcohol  and  ether  are  described. 

P'rom  experiments  it  is  concluded  that  the  addition  of  alcohol  to  the  ordi  ary 
petroleum  fuels  prevents  them  from  leaving  any  carbon  deposit  in  the  engine 
and  insures  thorough,  clean  combustion.  The  addition  of  the  ether  insures  a 
better  solution  of  the  alcohol  in  the  hydrocarbon. 

[Gasoline  analyses],  R.  E.  Rose  and  E.  T.  Caslkr  (Fla.  Quart.  Bui.  Dcpf. 
Agr.,  30  (1920),  No.  1,  pp.  i/8-/////).— Analyses  of  344  samples  of  gasolines 
offered  for  sale  in  Florida  during  1910  and  taken  by  inspectors  before  the  en- 
forcement of  the  State  gasoline  inspection  law,  are  reported,  together  with 
analyses  of  28  samples  of  gasoline  collected  for  official  inspection  under  the 
inspection  law  in  1919. 

f Kerosene  analyses],  R.  E.  Rose  and  E.  T.  Casleu  (Fin.  Quart.  Bui.  Dcpt. 
•  l.'/r..  30  (1920),  No.  1.  pp.  i^J-i-JS).— Analyses  of  .51  samples  of  kerosene? 
]Sr)972°— 20 7 
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offered  for  sale  in  Florida  during  1919  and  collected  for  inspection  before  the 
enforcement  of  the  State  inspection  laws,  and  official  analyses  of  8  samples  of 
kerosene  collected  for  inspection  under  the  law,  are  reported. 

Machines  for  the  planting  and  harvesting  of  potatoes,  G.  Fischer  {Arb. 
Oesell.  Ford.  Baues  u.  Verwend.  Kartoffeln,  No.  9  (1917),  2.  ed.,  pp.  35,  figs.  17).— 
This  pamphlet  describes,  illustrates,  and  discusses  the  mechanical  details  of 
potato  planting,  digging,  and  sorting  machines  used  in  German  agriculture. 

The  building  estimator's  reference  book,  F.  R.  Walker  (Chicago:  Author, 
1917,  2.  ed.,  rev.,  pp.  YIJ+1-29,  lOO-loS,  200-253,  300-30S.  400-.',73,  500-665,  700- 
895,  1000-1060,  1100-1381,  UOO-1542,  1600-1788,  1900-1915,  2000-2025.  2100- 
2117,  2200-2207,  2300-2320,  2^00-2437,  2500-2519,  2700-2725,  2800-2852.  2900- 
2906,  3000-3012,  3100-3115,  3200-3207,  3300,  3301,  3/f00-3418,  3501^3.535,  figs. 
4^6). — This  is  a  practical  reference  book  for  contractors  and  estimators  engaged 
in  estimating  the  cost  of  and  in  the  construction  of  all  classes  of  modern  build- 
ings. It  gives  the  actual  labor  costs  and  methods  employed  in  the  erection  of 
some  present-day  structures,  together  with  necessary  prices  of  material  and 
quantities  of  labor  entering  into  the  estimate  of  cost  of  all  classes  of  buildings. 

Concrete-steel  construction. — I,  Buildings,  H.  T.  Eddy  and  C  A.  P. 
Turner  (Minneapolis:  [,Anthors'\,  1919,  2.  ed.,  rev.,  pp.  XVI-[-If77-\-XXV,  figs. 
171). — This  is  a  treatise  on  the  elementary  principles  of  design  and  execution 
of  reinforced-concrete  work  in  buildings  and  includes  the  following  chapters: 
Concrete ;  general  types  of  concrete  .floor  construction ;  mechanics  of  stress ; 
mechanics  of  permanent  deformation  and  strain  beyond  the  limits  of  elasticity ; 
the  chemical  and  mechanical  energy  of  hardening  of  Portland  cement  concrete 
and  work  performed  by  it,  etc. ;  simple  beams  ;  restrained  and  continuous  beams ; 
indirect  stresses  generated  by  bond  shear  and  their  laws  of  distribution ;  deflec- 
tion and  mode  of  operation  as  shown  by  contour  lines,  distril)ution  of  reactions 
and  moments  as  shown  by  lines  of  zero  shear;  the  continuous  imiform  slal)  on 
separated  supports  under  uniform  loading;  reinforced  concrete  columns;  unbal- 
anced moments  in  monolithic  floors  and  colunms;  experimental  verification  of 
tlie  theory  of  flexure  of.  concrete  members ;  foundations ;  and  elements  of  eco- 
nomic construction  and  cost  of  reinforced-concrete  work. 

Concrete  cottages,  small  garages,  and  farm  buildings,  edited  by  A.  Lake- 
siAN  (London:  Concrete  Pubs.,  Ltd.,  1918,  pp.  XII +170,  pis.  30,  figs.  11(f) i— 
This  book  deals  with  the  design  of  cottages  and  small  buildings  and  their  con- 
struction of  concrete,  and  gives  numerous  examples  of  such  structures.  Con- 
struction methods  and  labor-saving  devices  are  discussed,  and  sections  are  in- 
cluded on  tile  and  fence-post  making  and  the  use  of  concrete  on  the  farm. 

Concrete  floors,  feeding  floors,  and  footpaths  (Concrete  Utilities  Bur. 
[Pamphlet^,  No.  6  [1919],  pp.  16,  figs.  7). — Brief  popular  information  on  the 
construction  of  concrete  feeding  floors  and  sidewalks  is  given. 

Concrete  fences,  gateposts,  and  walls  (Concrete  Utilities  Bur.  [Pamphlet], 
No.  5  [1919],  pp.  23,  figs.  19). — This  pamphlet  deals  with  the  construction  of 
concrete  fences  and  walls  and  with  the  manufacture  of  concrete  fenceposts. 
Equipment  for  use  in  this  work  is  described  and  illustrated. 

Concrete  tanks  and  cisterns  (Cono'ete  Utilities  Bur.  [PampMet],  No.  3 
[1919],  pp.  20,  figs.  21). — Data  on  planning  and  construction  of  circular  and 
rectangular  tanks  and  cisterns  of  plain  and  reinforced  concrete  are  given. 

Standard  poultry  houses  (New  Jersey  Stas.  Circ.  115  (1920),  pp.  3-23,  figs. 
12). — This  is  a  revision  of  Part  3  of  Bulletin  32.5  of  the  stations,  previously 
noted  (E.  S.  R  ,  41,  p.  885).  Three  types  of  houses  are  described,  namely,  the 
New  Jersey  multiple  unit  laying  house,  the  New  Jersey  farm  unit  laying  house, 
and  the  New  Jersey  Vineland  contest  house.    The  last  house  is  included  on 
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account  of  tho  (loinand  for  plans  and  siKvifications  and  its  hi'^di  desree  of 
efHcicncy  when  used  Tor  small  Hocks  of  layinj:  l)irds. 

A  Iiovor  for  the  brooder  stove,  O.  K.  Siioup  {Washi)}ffti)n  Sia.,  llV.sV.  irrj.s7(. 
Stti.  J/o.  JiuL,  S  (1920),  No.  1,  pp.  10-1. 't,  fifj.  1).—A  hover  to  be  used  in  connec- 
tion with  a  brooder  stove  for  broodins;  chickens  is  described  and  illustrated. 
II  is  stated  that  a  hover  96  in.  in  diameter  is  required  to  properly  acconnnodate 
l.OOO  cliickens  when  five  weeks  old.  A  table  is  given  showing  the  approximate 
size  of  hover  required  for  various  sized  flocks  of  chickens  from  a  day  old  up 
to  four  or  five  weeks  old,  based  on  an  estimate  of  40  chickens  per  square  foot 
when  first  hatched  and  20  chickens  per  square  foot  when  four  to  live  weeks  old. 

Screen  wire  cloth  durability  tests,  J.  W.  Scott  (M'yomiiKj  »S7r/.  Rpt.  1919, 
p.  151). — A  progress  report  of  screen  wire  cloth  tests,  conducted  in  cooperation 
with  the  P>ureau  of  Entomolog.v  of  the  U.  S.  Department  of  Agriculture,  states 
that  after  two  years  all  panels  of  wire  are  still  intact,  and  that  all  grades  of 
wire  tested  give  good  sei'vice  in  the  Wyoming  climate.  To  prevent  serious 
weathering,  screen  wire  sliould  be  painted  when  first  put  xip  and  as  often  as 
once  a  year  afterward. 

Studies  on  the  treatment  and  disposal  of  industrial  wastes. — III,  The 
])iirification  of  tannery  wastes,  H.  B.  Hommon  (Pub.  Health  ticrv.  V.  8.,  Pub. 
Jlealth  Bui.  100  (1919),  pp.  133,  pis.  3). — Experiments  on  the  purification* and 
disposal  of  tannery  wastes  as  conducted  by  the  U.  S.  Public  Health  Service 
are  described  in  considerable  detail,  and  conclusions  and  re^mnicndations 
presented. 

The  process  of  treatment  recommended  includes  utilization  of  the  dried  sludge 
as  a  fertilizer.  "  Direct  utilization  of  the  liquid  sludge  to  fertilize  nearby  land 
by  means  of  tank  w^agons  may  be  found  more  economical  than  the  use  of  drying 
beds  xinder  certain  conditions." 

Studies  of  methods  for  the  treatment  and  disposal  of  sewage. — The 
treatment  of  sewag;e  from  single  houses  and  small  communities,  L.  C. 
Frank  and  C.  P.  Riiynus  (Pub.  Uealth  Serv.  U.  N.,  Pub.  Health  Bui.  101  (1919), 
pp.  in,  pis.  13,  figs.  12). — Several  years'  experiments  conducted  by  the  U.  S. 
Public  Health  Service  on  residential  and  small  community  sewage  purilication 
and  disposal  are  reported,  covering  the  use  of  settling,  septic,  biolytic,  and  Im- 
hoff  tanks,  and  oxidation  methods,  such  as  broad  and  subsurface  irrigation, 
intermittent  sand  filtration,  treatment  on  contact  beds,  use  of  trickling  filters, 
and  the  activated  sludge  method. 

It  was  found  that  among  the  tank  treatments  for  the  removal  of  suspended 
solids  plain  settling  tank  treatment  is  not  well  adapted  for  iise  in  snuill  plants 
because  of  the  necessity  of  frequent  cleaning.  Septic-tank  treatment  is  adapted 
to  use  in  small-plant  conditions  only  in  cases  where  the  foul  odors  from  the 
effluent  will  not  have  access  to  the  outside  air,  or  where  the  plant  is  sufficiently 
renioved  from  habitations  so  that  such  access  is  unimportant.  A  short  test 
also  indicated  that  the  biolytic  tank  is  adapted  for  use  in  small  plants  under 
the  conditions  outlined  for  the  septic  tanks.  The  IndiolT  tank  is  adapted  to 
the  conditions  of  very  small  and  moderate-sized  plants.  Essential  elements  of 
design  are  a  mean  detention  period  of  not  less  than  4.5  hours  and  sludge  and 
scum  chamber  capacities  of  not  less  than  3.5  and  2.5  cu.  ft.  per  capita,  re- 
spectively. 

Among  the  various  oxidation  methods,  broad  irrigation  is  not  adapted  to 
small-plant  conditions.  Under  certain  conditions,  subsurface  irrigation  is  well 
adapted  to  household  and  small  community  use.  "  Th(»  conditions  under  which 
this  system  may  be  relied  upon,  however,  jire  not  readily  di-tinable,  nor  can 
the  actual  local  conditions  be  determined  by  superlicial  study.     The  system 
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involves  grave  possibilities  of  the  pollution  of  ground  water,  near-by  wells, 
and  even  distant  springs.  It  ought  never  to  be  indiscriminately  recommended 
for  general  use,  nor  should  it  be  installed  except  under  expert  advice  or  under 
conditions  that  preclude  the  pollution  of  subsurface  water  supplies." 

Intermittent  sand  filtration  is  adapted  to  small-plant  conditions.  The  filter 
layer  should  be  of  fairly  coarse  sand,  at  least  24  in.  and  preferably  36  in. 
deep.  About  45  sq.  ft.  of  filter  surface  should  be  provided  per  capita  if  the 
water  consumption  is  about  100  gal.  per  capita  per  day  and  30  sq.  ft.  if  the  con- 
sumption is  20  gal.  per  capita  per  day,  using  intermediate  areas  for  intermediate 
consumption  values. 

Contact  beds  are  not  recommended  for  use  in  small  plants,  and  trickling 
filters  are  not  adapted  to  small-plant  conditions  unless  equipped  with  a  sewage 
distributor  which  will  be  free  from  clogging  difficulties.  Lath  is  preferable 
to  broken  stone  for  small  trickling  filters,  because  of  the  greater  size  and 
clearness  of  the  voids  and  the  resulting  decreased  likelihood  of  clogging  diffi- 
culties in  the  filter  material.  The  laths  are  arranged  in  layers  alternately  at 
right  angles  to  each  other  and  with  a  horizontal  clearance  of  about  3  in.  It 
was  found  that  8  cu.  ft.  of  such  filter  material  per  person  is  ample  to  produce 
a  highly  oxidized  effluent,  provided  the  depth  of  the  filter  material  is  at  least 
42  in.  A  filter  depth  of  5  or  6  ft.  is  suggested  where  practicable.  When  pro- 
tected against  low  temperatures,  it  was  found  that  very  small  trickling  filters 
can  be  operated  efficiently  with  a  total  fall  as  low  as  48  in. 

"  That  type  of  plant  is  best  for  a  given  case  which  gives  the  required  degree 
of  purification  with  the  amount  of  fall  and  area  of  land  available  at  the  lowest 
cost  and  with  the  least  attention.  Where  ample  stream  dilution  and  other 
local  conditi(ins  make  it  sufficient  to  remove  only  the  settling  and  floating  solids, 
the  Imhoff  tank  is  recommended.  Where  it  is  necessary  in  addition  to  pro- 
duce an  oxidized  effluent,  a  plant  composed  of  a  preliminary  ImhofE  tank,  lath- 
trickling  filter,  and  final  Imhoff  tank  is  in  general  considered  most  advantageous 
from  all  standpoints,  except  that  of  fall  required.  In  situations  in  which  the 
lack  of  available  fall  is  the  controlling  feature,  careful  consideration  should 
be  given  to  the  possibility  of  pumping  the  final  effluent  by  water-jet  pump  or 
windmill,  the  difficulties  of  such  procedure  beeing  conscientiously  compared 
with  the  possible  danger  of  soil  pollution  resulting  from  subsurface  irrigation. 
There  are  many  conditions  under  which  the  latter  may  properly  be  employed, 
but  the  fact  can  not  be  overemphasized  that  these  conditions  are  not  capable 
of  exact  definition  nor  of  proper  determination  on  the  ground,  except  by  an  ex- 
pert, and  only  then  after  considerable  study.  For  all  these  reasons  the  lath- 
trickling  filter  device  with  suitable  tank  treatment,  as  described,  is  more  confi- 
dently recommended  for  general  use  under  all  conditions  than  any  other  sewage- 
treatment  device  thus  far  available  for  the  treatment  of  residential  and  small 
community  sewage." 

RURAL  ECONOMICS.  M 

Renting  land  in  Missouri,  O.  U.  .Tohnson  and  II,  M,  Green  {Missouri  Sta. 
Bui.  167  {1920),  pp.  52,  figs.  6).— This  bulletin  cites  data  obtained  from  848 
farms,  representing,  all  parts  of  the  State  of  Missouri  for  the  years  1912-1915, 
comparing  the  economic  factors  concerned  in  three  common  systems  of  renting 
land  (1)  for  a  share  of  all  crops,  (2)  a  share  of  the  crop  land  and  cash  for 
the  rest  of  the  farm,  and  (3)  a  straight  cash  charge  for  the  whole  farm.  Tabula- 
tions are  made  of  the  tenant's  capital,  yields  and  methods  of  renting,  live  stock 
on  the  tenant  farm,  crops  grown,  use  of  labor  equipment,  returns  fronr  live 
stock,  source  of  income,  and  labor  income  for  each  of  the  three  types.     The 
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MS  farms  are  grouped  by  hmd  values  to  deleruiine  the  average  rent  per  acre 
paid  uuder  the  different  systems  on  land  of  the  same  value  and  the  percentage 
of  land  value  received  as  rent  hy  owners.  Four  crops — corn,  whciit,  oats,  and 
hay — were  studied  from  the  standpoint  of  the  particular  rate  of  rent  charged 
for  land  for  each,  and  the  results  are  tabulated  under  the  heads  of  rent  paid 
under  different  rent  systems,  land  value  and  cost  of  ground  at  different  share- 
rent  rates,  yields  on  land  renting  at  different  rates,  and  relation  between  land 
values,  yields,  and  rent  paid,  in  bushels.  Some  similar  data  are  given  with 
reference  to  pasture  land. 

The  conclusions  arrived  at  from  this  comparative  study  are  that  the  share 
tenant  has  less  capital  and  the  cash  teiumt  nrost,  and  that  the  share  tenant 
as  a  rule  gets  the  more  fertile^  land,  his  crop  index  being  03  per  cent,  while 
that  of  the  cash  tenant  is  90.0  per  cent.  The  share  tenant  is  a  better  feeder 
of  stock,  makes  $138  more  labor  income  than  does  the  cash  t(uiant,  and  pays 
the  landlord  nearly  twice  the  interest  on  the  investment  that  the  cash  tenant 
pays.  On  the  same  grade  of  land  cash  rent  in  Missouri  is  in  general  cheaper 
than  share  rent  where  crop  failures  are  not  more  frequent  than  two  years  in 
live.  It  is  indicated  that  cash  renting  necessitates  more  of  a  live-stock  type 
of  farming.  Some  of  the  advantages  attributed  to  share  renting  are  that  th" 
owner  realizes  on  the  average  a  higher  return  and  has  fairly  close  supervision 
over  his  farm,  and  the  tenant  usvmlly  gets  a  better  farm  and  does  not  take 
the  chance  of  having  to  pay  a  fixed  rent  even  if  crops  fail.  The  two  main  dis- 
advantages are  that  the  owner  must  undertake  the  resixmsibillty  of  deciding 
what  land  shall  be  cropped,  and  the  tenant  will  be  paying  very  high  rent  if 
he  is  a  good  farmer  and  will  not  be  so  free  in  his  management  as  a  cash 
tenant. 

The  conditions  are  about  the  same  for  the  share-cash  tenant  as  for  the  share 
tenant. 

Pre.sent  methods  of  leasing  land  involve  uncertainty  as  to  the  length  of  time 
the  ti'nant  can  remain  on  the  land,  insuthcient  h'gal  protection  of  any  improve- 
ments he  may  make  on  his  own  initiative,  and  protection  to  the  owner  against 
worthless  tenants.  It  is  urged  that  a  system  of  leasing  should  be  worked  out 
which  would  allow  a  fair  return  on  his  investment  to  the  landlord  and  on  his 
labor  to  the  tenant,  with  full  protection  to  both,  while  at  the  same  time 
assuring  the  tenant's  realizatiim  of  hLs  ambition  to  own  a  farm  and  strengthen- 
ing his  position  as  a  social  force  in  the  comnumity.  It  is  said  als(»  that  some 
check  on  speculation  in  land  is  needed.  Principles  which  should  be  i-mbodied 
In  lease  contracts  are  reviewed  from  the  standpoint  of  good  agriculture,  noting 
particularly  the  duration  of  lease,  reservations,  the  rent  to  be  paid,  manner  of 
paying  cash  rent,  partnership,  and  twenty  definite  articles  of  agreement. 
Suggestive  lease  forms  for  the  three  systems  are  given. 

An  open  letter  to  bankers,  investors,  and  to  experienced  farmers,  W.  H. 
Cbawford  (Salem:  Oreg.  Land.  Settlement  Comn.,  1920,  pp.  Ji,  figs.  4). — ^This 
leaflet  describes  the  Farm  Home  Business  Unit  planned,  equipped  with  build- 
ings, live  §tock,  and  machinery,  and  sold  on  an  easy  payment  plan  to  an  ex- 
perienced farmer  by  the  Oregon  Land  Settlement  Connnission  in  order  to  estab- 
lish the  feasibility  of  State  financing  of  land  settlement. 

Land  settlement,  H.  A.  Smith  (2V.  8.  Wales  Statis.  Register,  1917-18,  pt. 
9,  pp.  SOlSJi'i. — Detailed  information  is  given  as  to  alieuatfon  and  occupation 
of  land  by  land  divisions  and  land  board  districts  as  well  as  to  rural  holdings 
by  divisions  and  counties  of  New  South  Wales. 

American  farmers'  need  for  capital,  E.  H.  Thomson  {Ann.  Amer.  Aead. 
Polit.  and  Soc.  Sci.,  87  (1920),  No.  176,  pp.  89-94).— The  author  reviews  data 
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relating  to  the  capital  invested  in  farms  in  the  United  States  in  1910,  the  rela- 
tion of  farm  capital  to  income  on  farms  operated  by  owners  and  on  those  oper- 
ated by  tenants,  and  the  use  of  capital  for  farm  improvements.  It  is  pointed 
out  that  the  three  distinct  forms  of  loans  needed  by  farmers  are  the  long-term 
or  mortgage  loan  security  by  real  estate ;  a  shorter  time  loan  or  second  mort- 
gage, based  partly  upon  real  estate  and  partly  upon  personal  property;  and 
short-term  or  crop  loans.  The  Federal  Laud  Bank  loans  are  designed  to  meet 
the  requirements  of  farmers  with  sufficient  capital,  but  second  mortgages  must 
be  resorted  to  by  younger  men  with  more  meager  financial  resources.  It  is 
said  that  the  latter  may  eventually  be  operated  by  the  farmers  themselves 
cooperatively  through  farm  bureaus,  and  that  the  short-term  or  crop  loans  are 
being  made  easier  since  the  farmer  has  become  an  investor  in  Government 
securities. 

Xegro  credit  unions  of  North  Carolina,  T.  B.  Patterson  {^outli  Workman, 
Jf9  (1920),  No.  Jf,  pp.  180-183). — Credit  unions  are  defined  as  societies  of  bor- 
lowers  living  in  tlie  same  comnmnity  organized  on  a  limited  shareholding  basis 
for  lending  money  to  members,  accepting  deposits,  paying  witlidrawals,  buying 
supplies,  etc.  Certain  general  features  of  organization  and  the  advantages  of 
such  unions  are  described,  together  with  the  origin  and  success  of  certain  ones 
among  the  negroes  in  the  South. 

[Annual  report  of  the  Jewish  agricultural  and  industrial  aid  society  for 
1919]  (Jen-ish  A[jr.  and  Indus.  Aid  Soc.  Ann.  Ept.  1919,  pp.  53). — This  con- 
tinues information  previously  reported   (P].  S.  R.,  41,  p.  94). 

Cooperative  land  mortgage  credit  for  India,  H.  R.  Crosthwaite  (Agr. 
Jour.  India,  15  {1920),  No.  1,  pp.  16-31). — The  author  attempts  to  show  that 
cooperative  land  mortgage  credit  is  needed  in  India,  and  that  it  is  possible  on 
the  conditions  that  the  laws  of  the  land  be  modified  to  favor  an  organized 
system  of  land  mortgage  credit,  that  owners  of  land  will  combine  with  each 
other,  that  the  necessary  organizing  agency  be  provided,  and  that  the  sums  of 
money  required  can  be  made  available.  In  this  connection  he  deals  with  prob- 
lems of  land  tenure  and  circumstances  affecting  the  market  value  of  small 
holdings,  oiitlines  the  machinery  necessary  for  organization  and  the  technical 
details  of  such  a  system,  and  lists  the  principal  merits  attaching  to  a  mortgage 
ci-edit  association  as  an  agency  for  providing  the  landowner  with  long  term 
credit.  He  maintains  that  State  guidance  and  supervision  are  necessary  with- 
out, however,  the  use  of  State  money  either  as  subsidy  or  loan. 

[The  progress  of  agricultural  cooperation  in  India  for  1918-19],  J. 
Mackenna  {Rpt.  Prog.  Agr.  India,  1918-19,  pp.  99-110,  158-161)  .—General 
notes  are  given  on  the  progress  of  cooperative  societies  in  particular  Provinces, 
and  also  on  the  status  of  cooperative  dairies  and  the  progress  of  cattle  insur- 
ance societies.  Tabulations  are  made  of  the  operations  of  noncredit  agricul- 
tural societies  for  purchase  and  sale  and  production  and  of  cattle  insurance 
societies. 

Causes  of  failure  in  cooperative  societies,  A.  Gieard  (Vie  Agr.  et  Rurale, 
9  (1920),  No.  9,  pp.  14I-144). — ^A  summary  of  reasons  given  for  failure  of  farm- 
ers' cooperatives  in  Canada  and  the  United  States  is  made  here.  Among  the 
reasons  most  frequently  given  are  failure  to  employ  a  highly  competent  man- 
ager, too  small  a  membership,  insufficient  demand,  too  elaborate  a  program  of 
activity,  selling  on  too  low  a  margin  of  profit,  and  opposition  from  without. 
The  author  urges  particularly  the  importance  of  cash  transactions. 

Community  organization,  C.  W.  Caixarman  (Okla.  Agr.  Col.,  Ext.  Div. 
Circ.  in  (1920),  pp.  20). — ^A  plan  is  presented  here  for  community  organization 
on  the  basis  of  a  State  farm  council  and  federated  county  and  community  farm 
councils,  outlining  the  duties  of  six  committees — agricultural,  social,  civic  beauty, 
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»'(luc:\ti(iii,  public  lit'iiltli,  and  nir:il  7-<'li.i,'iiiiis  life.     SuKSf'stivc  constitutinns  and 
l).v-Ia\vs  are  (iiitlined. 

A  system  of  records  for  local  farmers'  mutual  fire  insurance  companies, 
V.  N.  Vai.(;rkn  (U.  S.  Dipt.  A(/r.  Bui.  SJ,0  (1<J20),  pu.  2.1  fi(/f<.  i2).— The  suK- 
jtested  system  is  based  on  a  policy  iej,dster  plan,  tbc  books  <if  which  comprise  a 
policy  rejrister,  a  bo(jk  for  increases  and  cancellations,  a  cash  receipts  book,  a 
cash  (li.5l)ursements  boolc,  an  index  book  or  its  equivalent  in  a  set  of  index 
cards,  and  two  intended  for  the  keeping  of  a  historical  summary  of  the  com- 
pany's business  in  condensed  form.  Each  of  these  are  described  in  technical 
detail  as  to  form  and  the  making  of  entries.  The  making  of  an  annual  report  is 
also  described. 

The  standard  day's  work  in  central  Illinois,  H.  R.  Tolley  and  L.  M. 
Chukcii  {U.  *S.  Dcpt.  Af/r.  Bui.  8I4  {1920),  pp.  32,  figs,  ii).— Estimates  taken 
during  the  winter  of  191S  and  1919  from  nearly  000  farmers  in  McClean  County, 
III.,  of  the  average  number  of  acres  cov(>red  per  day  in  different  farm  opera- 
tions, including  plowing,  harrowing,  planting,  cultivating,  cutting,  and  husking 
corn ;  seeding,  harvesting,  and  unloading  grain,  haying,  and  hauling  and  spread- 
ing manure,  according  to  size  of  the  implement  or  team  or  the  average  number 
of  minutes  required  per  load  in  handling  hay,  ear  corn,  oats,  and  manure 
ai-e  tabulated  separately  and  sunmiarized.  llesults  obtained  in  this  inquiry  are 
compared  with  those  previously  noted  (E.  S.  R.,  35,  p.  892),  particularly  as 
regards  plowing,  harrowing,  and  disking;  operations  on  the  corn  crop;  seeding 
and  harvesting  grain;  and  haying. 

Farm  labor,  D.  D.  Lescohikr  (In  The  Labor  Market.  Neio  York:  The  Mao- 
miUan  Co.,  1919,  pp.  276-306,  figs.  3).— The  chapter  under  this  title  in  the 
author's  study  of  the  labor  market  gives  a  survey  of  the  farm  labor  demands 
of  a  number  of  typical  States  or  sections  as  dependent  upon  differences  in  tem- 
perature, topography  of  the  country,  and  type  of  crops  raised.  The  points  are 
emphasized  that  employment  agencies  and  agricultural  organizations  interested 
in  the  fiirmers'  supply  of  labor  must  study  the  local  agriculture  and  adapt  their 
policies  to  the  particular  demands  of  the  community,  and  that  diversified 
agriculture  being  the  system  which  olfers  steady  demand  for  skilled  workers  is 
therefore  the  only  kind  of  agriculture  which  offers  an  economic  inducement  to 
competent  fai-m  hands.  It  is  said  that  steady  employment,  wages  that  will 
support  a  family,  houses  for  married  men's  families,  and  opportunities  of 
welfare  equal  to  those  in  our  city  employments  must  be  assured  for  the  develop- 
ment of  a  permanent  class  of  reliable  farm  laborers. 

Will  agricultural  prices  fall?  E.  G.  Nottrse  {Jour.  Polit.  Econ.,  28  {1920), 
No.  S,  pp.  189-218). — The  author  sketches  the  growing  concern  for  and  activity 
of  farmers'  organizations  in  the  maintenance  of  prices  of  agricultural  products, 
together  with  those  factors  tending  to  force  prices  down,  such  as  the  waning  of 
the  European  demand  and  of  the  inclination  and  ability  of  consumers  at  home 
to  pay  high  prices,  and  the  increased  facility  of  long-distance  transportation, 
which  will  almost  inevitably  bring  cheaper  products  of  new  lands  into  competi- 
tion with  our  home  supply.  It  is  maintained  that  the  chief  service  and  real 
power  of  the  farmers'  organizations  will  hereafter  lie  in  learning  the  effectiye 
available  demand  for  agricultural  products  and  the  sources  and  extent  of  rival 
supplies.  It  is  said  that  a  most  promising  line  of  endeavor  will  be  also  in 
protecting  the  farmers'  net  returii  by  making  costs  move  down  in  conformity 
with  inevitable  declines  in  selling  prices,  as  well  as  in  fostering  productive 
and  marketing  efficiency  and  checking  advances  In  transportation  charges. 

Monthly  Crop  Reporter  {U.  S.  Dept.  Ayr.,  Mo.  Crop  Rptr.,  6  {1920),  No.  4, 
pp.  SS-IfO,  fig.  1). — The  usual  estimates,  brief  notes,  and  tabular  data  on 
acreage  condition,  production,  farm  and  market  value,  and  prices  received  for 
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Important  agricultural  products  are  given.  A  statistical  report  showing  the 
tendency  toward  increased  divei'sification  of  crops  in  the  South,  a  summary  of 
the  production  of  21  important  crops  in  the  leading  five  States,  1917-1919,  and 
of  the  farm  labor  supply  and  demand,  April  1,  191S-1920,  are  included. 

The  Market  Reporter  (U.  S.  Dept.  Agr.,  Market  Rptr.,  1  (1920),  Nos.  14,  pp. 
209-221  pj.  1;  15,  pp.  225-2^0,  fig.  1;  16,  pp.  241-256,  fig.  1;  11.  pp.  257-272,  fig. 
1). — In  these  numbers  are  continued  the  weekly  and  monthly  summaries  of 
movement,  marketing,  and  prices  of  specified  commodities,  and  tabulatetl  data 
with  interpretative  text  in  regard  to  imporant  classes  of  agricultural  products. 

Special  articles  on  the  potato  market  position  and  apple  exports  and  imports, 
and  a  tabulated  report  of  the  annual  production  of  manufactured  dairy  prod- 
ucts and  oleomargarine  (see  p.  179)  are  published  in  No.  14.  In  No.  15  are 
articles  on  the  dominant  position  of  American  cotton  shown  by  a  review  of  the 
world  situation,  increased  butter  production  in  1919,  and  Montana  cattle  move- 
ment in  1919;  in  No.  IG  on  milk  prices  in  1919  (see  p.  178),  grades  for 
tomatoes  (see  p.  144),  handling  spinach  (see  p.  144),  a  monthly  cold-storage 
report,  and  report  of  receipts  and  disposition  of  live  stock  at  public  stock  yards 
for  March ;  and  in  No.  17  on  .sugar  beet  seed  supply,  marketing  Bermuda  onions, 
and  the  dominant  position  of  American  cotton  (continued  from  No.  15). 

The  economic  role  of  our  colonies  during  and  after  the  war,  R.  Chudeau 
{Assoc.  Franc.  Avanc.  SgL,  Confs.,  1918,  pp.  18-53,  figs.  4)- — ^This  deals  princi- 
pally with  French  Indo-China,  Madagascar,  and  the  French  island  colonies, 
giving  the  general  geographic  characteristics  of  each  and  describing  their 
important  vegetable  and  animal  products.  Certain  characteristics  of  natives  of 
these  colonies  as  laborers  are  described.  The  improvements  accomplished  and 
needed,  and  the  financial  resources  are  noted. 

AGRICULTURAL  EDUCATION. 

Annual  report  of  the  extension  service  for  the  year  ending  November 

30,  1918  {Mass.  Agr.  Col.  Ext.  Rpt.  1918,  pp.  63,  figs.  3).— This  is  a  report  on 
the  history,  organization,  and  work  during  the  year,  of  the  extension  service  of 
the  Massachusetts  Agricultural  College. 

During  the  year  there  was  a  total  enrollment  of  103,603  boys  and  girls  in  the 
junior  extension  work.  A  plan  was  adopted  whereby  a  high-school  agi'icul- 
tural  student  who  is  enrolled  in  junior  extension  work  may  obtain,  on  entering 
the  college,  one  point  of  credit  for  each  year  of  such  work  performed  during 
the  high-school  course,  or  a  total  of  four  credits.  To  meet  the  need  of  a  regu- 
lar publication  of  the  extension  service,  the  Extension  News  was  issued  as  a 
bimonthly  publication,  the  first  number  appearing  in  June,  1918. 

State-aided  vocational  education  in  Massachusetts  {Ann.  Rpt.  Bd.  Ed. 
[Mass.],  82  {1917-18),  pp.  106-134,  218-263;  also  in-  Bui.  Bd.  Ed.  Mass.,  No.  5 
{1919),  pp.  79). — This  is  a  report  on  the  work  in  vocational  education  in  Massa- 
chusetts in  1917-18,  the  special  feature  being  the  work  done  by  the  schools 
because  of  war  needs.  The  107  vocational  scliools  in  operation  during  the  year 
included  9  homemaking  day  schools  with  a  total  enrollment  of  450  students, 
6  agricultural  schools,  12  vocational  agricultural  departments  in  high  schools, 
and  19  vocational  agricultural  departments  for  war  emergency  work  only. 
The  total  expenditure  of  the  agricultural  schools  was  $179,970,  and  of  the 
agricultural  departments  .$37,468.  The  total  earnings  of  vocational  agricultural 
students  from  the  form  and  other  work  during  the  periods  covered  by  their 
school  attendance  and  their  farm  projects  increased  from  $11,100  in  1912  by 
a  total  of  70  pupils  to  $124,669  by  a  total  of  322  pupils. 
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Siiporvisod  Iiome  project  and  club  work,  F.  L.  Kem  {Ind.  State  Bd.  Ed., 
Lit.  llul.  39  [1918],  pp.  61,  fuju.  J,G).—\X  is  shown  that  in  1918  27,1  r.2  Indiana 
boys  and  girls  (17,923  projects)  produced  $3(53,833  worth  of  products  at  a 
net  profit  of  $227,908.  Of  the  total  reported  results  of  project  work  as  based 
on  net  profits,  98  per  cent,  it  is  held,  were  secured  by  those  directly  or  indi- 
rectly paid  for  their  services  as  club  leaders.  ^Those  indirectly  paid  include 
the  county  agents,  home  demonstration  agents,  and  vocational  teachers.  At- 
tention is  called  to  the  close  relationship  between  club  work  and  the  schools, 
conditions  under  which  school  credit  is  given  for  home  project  work,  demon- 
stration teams,  and  the  social  aspects  of  club  work. 

The  Indiana  State  Board  of  Education  this  year  officially  recognized  the 
vocational  work  of  the  State  as  being  on  a  par  with  the  high-school  courses  as 
commonly  adniinistered.  The  number  of  vocational  agricultural  departments 
decreased  during  the  year  to  33  because  of  the  impossiljility  of  securing  trained 
teaclu-rs  who  could  moet  the  reiiuircmcnts  of  the  vocati<mal  law.  Sununarios 
of  the  boys'  State  corn  contest  in  1918,  of  pig  club  records  for  January,  1919, 
and  of  results  secured  by  four  club  supervisors  and  by  vocational  teacliers,  are 
Included. 

Boys'  and  girls'  club  work  in  the  United  States  {Bui.  Pan  Amer.  Union, 
50  (1920).  Xo.  3,  pp.  300S11,  fifjs.  11). — This  is  an  account  of  the  development, 
present  organization,  and  results  of  boys'  and  girls'  club  work  in  the  United 
States. 

Regulations  for  grants  in  aid  of  agricultural  education  and  research  in 

England  and  AVales  [1919-20]   (London:  Bd.  Afjr.  and  Fisheries  {1919),  pp. 

11). — This  pamphlet  sets  forth   the  conditions   under  which  the   Government 

grants  were  awarded  for  the  fiscal  year  beginning  April  1,  3919,  for  agricultural 

education  and  research  to  universities,  university  colleges,  agricultural  colleges, 

and  local  education  authorities  in  England  and  Wales.     As  a  result  of  changes 

In  these  regulations,  grants  made  to  the  councils  have  been  more  than  doubled 

In  the  aggregate.    The  grant  is  now  a  definite  proportion  of  the  approved  ex- 

■  penditure,  and  includes  four-fifths  of  the  salaries  and  expenses  of  the  principal 

1  administrative  officers   in   charge  of  agricultural  and  horticultural   education 

and  two-thirds  of  all  other  expenditures  for  agricultural  education  and  its  ad- 

1  ministration. 

Developing  the  fruit  industry,  J.  A'ercieb  {Vic  Agr.  et  Rurale,  16  {1920), 
No.  10,  pp.  157,  158).— It  appears  that  thus  far  the  principal  aim  of  instruction 
in  fruit  culture  in  the  schools  of  agriculture,  horticulture,  and  arboriculture 
In  France  has  been  to  give  .their  students  a  general  knowledge  of  the  subject, 
with  almost  no  attention  to  the  conmiercial  or  industrial  aim.  It  is  stated  that 
experiments  in  drying  fruits  have  b(H'n  attempted  for  a  long  time  in  the 
National  School  of  Horticulture  of  Versailles,  and  also  at  some  other  agricul- 
tural institutions,  but  without  results.  The  cider  industry  is  said  to  be  the 
only  one  in  which  real  progress  has  been  made.  The  author  offers  suggestions 
f'T  the  organization  of  special  schools  for  the  commercial  and  industrial 
irltoricultural  and  fruit  Industries,  but  to  begin  with  would  establish  only 
"lie  such  school,  centralizing  in  it  all  the  chances  for  success  rather  than 
'  reatlng  a  number  of  such  institutions,  perhaps  insufficiently  endowed.  This 
school  should  cooperate  with  a  strong  research  laboratory  where  questions 
of  i^reserving  could  be  carefully  studied  and  made  the  object  of  instructive 
lectures  and  reports.  Attention  is  called  to  a  large  German  preserve  manu- 
facturing establishment  at  Lyon  in  a  fruit  production  center,  which  has  been 
sequestered  and  could  be  converted  into  such  a  school. 

Hural  science  reader,  S.  B.  McCbeady  {Boston:  D.  C.  Heath  d  Co.,  1920,  pp. 
V/l-i-SiO,  pis.  28,  figs.  105). — This  is  the  first  book  of  a  rural  education  series. 
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in  which  the  author  endeavors  to  represent  in  story  form  how  tlie  boys  and 
girls  in  rural  schools  may  be  so  instructed  through  the  use  of  material  drawn 
from  their  own  environment  as  to  become  vitally  interested  and  active  in 
cooperative  undertakings  needed  in  training  for  rural  citizenship.  The  stories, 
t(jld  by  pupils,  deal  with  studies  of  their  own  school,  homes,  farms,  neighbor- 
hood, etc. ;  a  teacher's  community  service,  the  making  and  using  of  school 
libraries  and  a  school  workshop;  the  school  i^rogress  club,  bird  club,  home 
and  school  club,  and  school  egg  circle ;  nature  study  excursions,  school  and  home 
gardens,  making  arithmetic  problems,  farm  bookkeeping,  weeds,  insect  studies, 
school  credits  for  work  at  home,  apple  show  and  orchard  studies,  potato  con- 
test, school  fair,  school  lunch,  play  and  games,  the  consolidated  school,  etc, 

Suggestions    on    courses    in    agriculture    for    the    Smith-Hughes    high 
schools  of  Kentucky,  JIcN.  C.  James  {[Lexington],  Ky.:  Ky.  State  Bd.  Vocat. 
Ed.,  pp.  5Ji). — This  bulletin  contains  a  suggested  four-year  course  for  vocationaij 
work  in  agriculture  and  related  sciences,  including  farm  crops  and  horticulture 
in  the  first,   animal  husbandry,  dairying,  and  poultry   raising  in  the  second, 
soils  in  the  third,  and  farm  mechanics  and  farm  management  in  the  fourth* 
years ;  a  topical  outline  of  the  course  with  suggestions  for  laboratory  work ;  a? 
list    of    suitable    texts    and    reference   books ;    suggestions    for    other    library , 
material,  laboratory  equipment  for  20  pupils,  the  use  of  school  land,  and  home 
project  work ;  a  list  of  suitable  projects  for  Kentucky ;  and  sources  of  supple^ 
mentary  and  Illustrative  material  in  agriculture.     It  is  stated  that  more  than 
a  score  of  high  schools  have  met  the  requirements  and  are  offering  courses? 
in  vocational  agriculture,  household  science,  and  industries. 

The  teaching  of  elementary  soils,  H.  O.  Buckman  {•lour.  Anter.  Sac.  Af/ron., 
12  {1920),  No.  2,  pp.  55-57). — The  author  brielly  reviews  the  evolution  of' 
methods  of  teaching  soil  science.  In  his  opinion  the  science  is  now  on  such  a 
basis  that  one  general  fundamental  course  seems  preferable  to  the  two  or 
even  three  that  are  in  many  places  offered  in  as  many  calendar  terms  to 
cover  the  subject.  Recitation  periods  should  be  Instituted  in  which  the 
principles  exi^lained  and  emphasized  in  the  lectures  can  be  expandejl  and  dis- 
cussed, preferably  with  a  textbook  as  a  basis.  Exercises  emphasizing  funda- 
mental points  should  be  substitutetl  for  the  old  style  laboratory  "  experi- 
ments." In  short,  he  believes  that  the  whole  course  may  be  made  a  follow-up, 
the  recitations  on  the  lectui'es,  and  the  laboratory  on  both. 

Introductory  courses  in  soils,  R.  S.  Smith  {Jour.  Amer.  Soc.  Ayron.,  12 
{1920),  No.  2,  pp.  58-60). — The  author  endeavors  to  state  in  broad  terms  a 
tentative  outline  of  the  general  purpose  to  be  attained  by  the  introductory  soils, 
course.  Referring  to  questions  regarding  laboratory  work  in  soils,  raised  in  alii 
article  by  Karraker  previously  noted  (E.  S.  R.,  41,  p,  896),  he  believes  that  If: 
the  admittedly  weak  laboratory  exercises  in  introductory  soils  courses  are  to  be 
strengthened  by  revision,  elimination,  or  addition  in  the  most  rational  manner,! 
their  contribution  to  the  attainment  of  the  purpose  of  the  work  as  a  whole! 
must  be  kept  in  mind  and  they  must  be/nade  to  conform  to  this  pui*pose  as 
well  as  to  the  best  available  knowledge.  But  something  more  than  improve- 
ment or  elimination  of  certain  laboratory  exercises  is  needed.  The  problems 
presented  by  the  first  soils  course  are  becoming  constantly  and  rapidly  more 
difficult,  due  to  the  changes  in  the  nature  of  the  courses  given  in  secondary 
schools.  Attention  is  called  to  the  need  of  the  best  collective  effort  of  the  men 
who  are  responsible  for  the  teaching  in  the  introductory  soils  courses  in  work- 
ing out  and  agreeing  on  basic  piinciples. 

Household  arts  and  the  high  school  girl,  N.  G.  Gladish  {Jovr.  Home  Econ., 
11  {1919),  No.  11,  pp.  488-492) .—This  is  a  discussion  of  what  to  teach  in  a  two- 


■  lf>20]  MISCFJ.LANROUS.  197 

year  high  school  course  in  iKHiscliuld  iiits,  iiiul  of  ways  cif  stitmilatint;  the 
students'  interest  in  the  suhject. 

Vocational  traininja;  for  (iiirls,  G.  Okay  {Jour.  Home  Econ.,  11  (tUl!)),  Xo. 
11,  pp.  Jf!).i-.'i97). — The  question  as  to  whether  trainiuf?  in  vocational  home 
economics  shall  be  given  in  the  elementary  school,  the  high  school,  or  in  classes 
organized  for  those  who  will  have  immediate  need  for  it,  is  briefly  discussed. 

In  the  author's  opinion,  every  possible  opportunity  for  training  in  housekeep- 
ing and  hdinemaking  should  be  offered  to  those  who  are  engaged  in  those  occu- 
pations or  those  who  are  soon  to  engage  in  them,  but  that  in  the  elementary 
and  high  schools  girls  should  be  given  the  kind  of  vocational  work  which  will 
fit  them  to  earn  a  living  in  some  trade  or  business.  There  is  great  danger,  it 
is  stated,  that  with  well-developed  vocational  home-economics  cour.ses  in  the 
high  school  there  will  be  a  tendency  not  to  provide  such  courses  for  those  out 
of  school.  It  is  urged  that  there  be  secured  for  women  and  girls  a  fair  share 
of  the  Smlth-IIughes  money  provided  for  industrial  training. 

MISCELLANEOUS. 

Thirty-second  Annual  Report  of  Colorado  Station,  1919  (Colorado  ^'^ta. 
Rpt.  1919,  pp.  37). — This  contains  the  org.mization  list,  a  financial  statement 
for  the  fiscal  year  ended  June  30,  1919,  a  report  of  the  director  on  the  work 
of  the  .station,  and  departmental  reports.  The  experiment  work  reported  is 
for  tlie  most  part  abstracted  elsewhere  in  this  issue. 

Biennial  Report  of  Connecticut  Storrs  St.ition,  1916-17  {Connecticut 
Storr.s  Sill.  Rpt.  1916-17,  pp.  Yl  11 +:iS-\-l9Jf-Jf86,  fifjs.  62).— This  contains  the 
organization  list,  a  financial  statement  for  the  fiscal  years  ended  .lune  SO, 
1916,  and  June  30,  1917,  a  report  of  the  director,  and  reprints  of  liulletins  90-99, 
previously  noted.     Meteorological  data,  noted  on  page  120,  are  appended. 

Thirty-.second  Annual  Report  of  Georgia  Station,  1919  {Georgia  Sta. 
Rpt.  1919.  pp.  16). — This  contains  the  <yganization  list,  reports  by  the  president 
of  the  board  of  directors  and  the  director  of  the  station  on  its  work  during  the 
year,  and  a  financial  statement  for  the  fiscal  year  ended  Jmie  .30,  1919. 

Thirty-second  Annual  Report  of  Maryland  Station,  1919  {Marphtnd  Sta. 
Rpt.  1919,  pp.  LXI). — This  contains  the  oi'ganization  list;  a  report  by  the  di- 
rector on  the  organization,  work,  and  publicalions  of  the  station;  and  a  finan- 
cial statement  for  the  fiscal  year  ended  June  30,  1919.  A  list  of  the  investiga- 
tions in  progress,  with  the  object  sought  and  results  obtained,  is  included.  The 
experimental  work  is  for  the  most  part  abstracted  elsewhere  iu  this  issue. 

Thirty-first  Annual  Report  of  Vermont  Station,  1918  {Venuont  f^ta.  Bui. 
212  {191S),  pp.  16). — This  contains  the  organization  list,  a  brief  announcement 
concerning  the  station,  a  financial  statement  for  the  fiscal  year  ended  June  30, 
1918,  and  a  report  of  the  director  on  the  work  of  the  station. 

Twenty-ninth  Annual  Report  of  Wyoming  Station,  1919  (Wyoming  Sta. 
Rpt.  1919,  pp.  l.'il-167,  fig.  1). — This  contains  the  organization  list,  a  financial 
Statement  for  the  Federal  funds  for  the  fiscal  year  ended  June  30,  1919,  re- 
ports of  the  director  and  heads  of  departments,  meteorological  observations, 
and  a  si)ecial  article  noted  on  page  17'2.  The  experimental  work  reported  is 
for  the  most  part  abstracted  elsewhere  in  this  issue. 

Monthly  bulletin  of  the  Western  Washington  Substation  (Washington 
Bta.,  We.'it.  Wash.  Sta.  Mo.  Bui.,  8  (1920),  Xo.  1,  pp.  16,  flgs.  5).— In  addition  to 
articles  abstracted  elsewhere  in  this  issue,  this  number  contains  brief  articles 
on  the  following  subjects:  Care  of  the  Dairy  Cow  at  Calving  Time,  by  E.  G. 
Woodward;  Care  of  P'lock  at  Laml)ing  Time,  by  C.  M.  Hubbard;  Lawns,  by  J.  L. 
Stahl ;  and  Kale  and  Root  Crops,  by  E,  B.  Stookey. 
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California  University  and  Station. — The  resignations  are  noted  of  Dr.  J. 
Eliot  Coit,  professor  of  citriculture,  to  engage  in  business  in  southern  Cali- 
fornia, and  D.  T.  Batchelder,  instructor  in  animal  husbandry.  Robert  F.  Miller, 
of  the  Texas  College,  has  been  appointed  associate  professor  of  animal  hus- 
bandry, and  will  be  acting  head  of  the  division  during  the  leave  of  absence  of 
Gordon  H.  True  the  ensuing  year. 

Colorado  College. — R.  A.  McGinty,  associate  professor  of  horticultiire,  has 
resigned  to  engage  in  commercial  work. 

Delaware  College  and  Station. — A  connnittee  of  station  workers,  consisting 
of  Dr.  T.  F.  Manns,  chairman,  Dr.  E.  M.  R.  Lamkey,  and  L.  R.  Detjen,  has  been 
designated  as  a  research  committee.  This  committee  is  to  review  and  pass 
upon  all  Adams  Act  projects  and  render  assistance  to  project  workers.  It  will 
also  pass  upon  all  research  manuscripts  submitted  for  publication. 

An  important  two-day  conference  between  station  and  extension  workers  was 
held  recently  to  discuss  important  agricultural  problems  of  crop  production 
within  the  State. 

Henry  P.  Scott,  of  Wilmington,  has  been  appointed  to  the  board  of  trustees. 
L.  W.  Tarr  has  been  appointed  chemist  in  the  station,  vice  H.  T.  King,  resigned, 
and  B.  Davison,  assistant  horticulturist,  vice  R.  A.  Nehf,  resigned. 

Idaho  University  and  Station. — Dr.  Ernest  H.  Lindley,  president  since  1917, 
has  announced  his  acceptance  of  the  chancellorship  of  the  University  of  Kansas. 
H.  A.  Bendixen  has  been  appointed  assistant  professor  of  dairy  husbandry  and 
assistant  dairy  husbandman,  beginning  July  1,  and  will  have  charge  of  the 
creamery  instruction  and  the  dairy  manufacturing  studies. 

Illinois  University. — Dr.  David  Kinley,  professor  of  economics  and  dean  of 
the  graduate  school,  has  been  appointed  president,  in  succession  to  Dr.  E.  T. 
James. 

Purdue  University  and  Station.— C.  G.  Woodbury  has  resigned  as  director 
of  the  station  to  become  director  of  the  raw  products  division  of  the  National 
Canners'  Association,  beginning  July  1.  The  administrative  work  of  the  station 
will  be  merged  with  that  of  the  extension  activities,  under  the  direction  of 
G.  I.  Christie,  superintendent  of  agricultural  extension.  O.  G.  Lloyd,  associate 
professor  of  farm  management  in  the  Iowa  College  and  assistant  chief  in  farm 
management  in  the  Iowa  Station,  has  been  appointed  head  of  the  department  of 
farm  management,  beginning  July  1.  C.  O.  Cromer,  associate  in  crops,  and 
W.  B.  Krueck,  secretary  of  the  stallion  enrollment  board,  have  resigned  to  engage 
in  farming. 

Iowa  College  and  Station. — The  semicentennial  of  the  founding  of  the  col- 
lege was  celebrated  June  6-9,  after  a  year's  postponement.  Among  the  spe- 
cial features  of  interest  were  a  memorial  service  for  the  103  men  from  the 
institution  who  gave  their  lives  in  the  war,  the  subscription  of  about  $50,000 
by  the  alumni  and  $53,000  by  the  students  toward  a  student  and  faculty  social 
imion  building  as  a  permanent  memorial,  and  the  presentation  of  a  historical 
pageant  symbolical  of  the  college  history. 
198 
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Dr.  I'],  n.  r>all,  processor  of  eiitoiuoloiiy  and  station  entomologist,  has  been 
afipoiiUetl  Assistant  Swretary  of  Agriculture  and  entered  upon  his  duties 
. I  line  14. 

Kansa.s  CoIIoro  ami  Station. — The  enrollment  of  resident  students  in  the 
division  of  agriculture  during  the  school  year  which  closed  May  27  was  640,  and 
ill  the  entire  institution,  3,376.  The  graduating  class  included  72  students  in 
agriculture,  72  in  home  economics,  17  iu  veterinary  medicine,  43  in  general 
.vrit'uce,  and  27  in  engineering. 

A  soil  fertility  school,  conducted  by  the  department  of  agronomy  in  coopera- 
tion with  the  National  Fertilizer  Association,  was  held  at  the  college  during 
the  week  of  June  1.  The  enrollment  was  52,  consisting  mainly  of  employees 
of  fertilizer  companies  belonging  to  the  association. 

The  first  annual  sale  of  the  Kansas  Shorthorn  Breeders'  Association  was 
iicld  at  the  college  May  26,  when  55  registered  Shorthorns  brought  an  average 
price  of  $455.  The  sale  was  topped  by  College  Duchess  2d,  a  cow  owned  by  the 
college,  which  sold  for  $3,900. 

H.  H.  Laude,  agronomist  in  rice  work  at  the  Texas  Station,  has  been  ap- 
pointed assistant  professor  of  agronomy  in  charge  of  cooperative  experiments. 
F.  W.  Atkeson,  instructor  in  dairy  husbandry  and  assistant  dairy  husbandman, 
has  resigned  to  engage  in  commercial  work. 

Massachusetts  College  and  Station. — Dr.  J.  K.  Shaw,  professor  of  horti- 
culture and  horticulturist  In  the  West  Virginia  University  and  Station,  has  re- 
turned to  Massachusetts  as  research  professor  of  pomology.  Fred  E.  Wheeler, 
instriictor  in  dairy  husbandry,  has  resigned  to  engage  in  commercial  work  and 
has  been  succeeded  by  Glenn  E.  Upton.  Harlan  P.  Worthley  has  been  appointed 
investigator  in  entomology. 

Mississippi  College. — Dr.  W.  H.  Smith  has  resigned  as  president. 

Montana  Station. — H.  E.  Selby,  instructor  in  farm  management  at  the 
Oregon  College,  has  been  appointed  assistant  professor  of  farm  management 
vice  I>.  C.  Wood,  resigned,  beginning  July  1. 

Nebraska  University  and  Station. — Dr.  George  L.  Peltier,  professor  of  plant 
pathology  and  plant  pathologist  at  the  Alabama  Stati(m,  has  been  appointed 
to  a  similar  position  in  the  college  of  agriculture  and  station,  beginning  July  1 
and  succeeding  Dr.  E.  Mead  Wilcox,  who.se  resignation  has  been  previously 
noted.  R.  W.  Goss  of  the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agri- 
culture, has  been  appointed  instructor  in  plant  pathology  and  assistant  patho- 
logi.st  in  the  station. 

New  Hanipsliire  College  and  Station. — W.  H.  Wolff,  assistant  horticulturist, 
has  resigned  to  become  horticulturist  with  the  Hampden  County  (Mass.)  Im- 
provement League. 

New  Jersey  College  and  Stations. — Increased  appropriations  have  been 
granted  by  the  State  Legislature  for  both  the  long  and  short  courses  of  the 
college,  together  with  $20,000  to  equip  the  new  horticultural  building.  The  sta- 
tions received  an  increase  in  the  printing  funds  and  the  allotment  for  poultry 
hu.sbandry,  seed  inspection,  farm  demonstrations,  cranberry  studies,  and  potato 
and  sweet  potato  experiments.  An  appropriation  of  $4,000  has  been  made  for 
organizing  poultry  exhibits  in  the  State  and  awarding  prizes  for  them,  and 
?5,tK)0  has  been  promised  to  the  new  Bergen  County  Egg-laying  and  Breeding 
Contest,  providing  $15,000  be  raised  locally.  This  amount  is  practically 
assured,  and  it  is  expected  that  the  contest  will  open  in  the  fall. 

Inspection  of  creameries,  milk-receiving  stations,  and  calibration  of  glass- 
ware was  provided,  with  an  appropriation  of  $3,000  for  this  purpose.  A  bonus 
act  for  State  employees  was  pa.ssed,  and  also  legislation  authorizing  the  State 
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Department  of  Health  and  tlie  stations  to  carry  on  experiments  in  j^ewage  dis- 
posal and  sewage  plant  control. 

New  Mexico  Station. — J.  D.  Hungerford  resigned  as  nutrition  chemist  May 
15,  to  accept  a  commercial  ijositlon. 

New  York  State  Station. — A  State  employees'  pension  law  has  recently  been 
enacted  which  affects  all  workers  in  the  station.  The  salient  features  of  the 
law  provide  for  voluntary  retirement  at  60  and  compulsory  retirement  at  70 
years.  The  amount  of  the  pension  is  determined  largely  by  the  length  of 
service  and  the  salary  at  the  time  of  retirement,  but  can  in  nro -^ase  exceed 
one-half  the  salary  at  retirement.    The  law  becomes  effective  in  January,  1921. 

A  State  appropriation  of  $5,000  has  been  made  at  the  request  of  fruit  grow- 
ers for  a  special  investigation  by  the  station  of  the  merits  of  the  new  dusting 
methods  for  the  control  of  insect  pests  and  fungus  diseases  as  compared 
with  spraying. 

Peter  G.  Ten  Eyck  of  Albany  has  been  appointed  to  the  board  of  control, 
vice  Parker  Corning.  John  W.  Bright,  assistant  bacteriologist,  has  resigned  to 
accept  a  commercial  position  and  has  been  succeeded  by  Myron  W.  P"'inch. 

Oklahoma  College  and  Station.^F.  B.  Cross,  assistant  professor  of  horti- 
culture and  assistant  liorticulturist,  resigned  May  1  to  become  a  county  agent 
in  New  Jersey.  1 

Pennsylvania  College  and  Station. — Esther  S.  Mixer,  assistant  in  chemical 
agriculture,  resigned  June  30.  Paul  II.  Guldin  has  been  appointed  associate 
professor  of  poultry  husbandry;  T.  B.  Charles,  instructor  in  poultry  husban<lry; 
and  A.  S.  Barnhart,  assistant  in  club  work  extension. 

South  Dakota  Station. — Some  excellent  results  have  been  secured  recently 
in  feeding  silage  made  from  millet.    In  a  feeding  tilal  of  120  days,  cattle  made 
an  exceptionally  good  gain  and  sold  for  nearly  as  much  in  the  market  as  steers  : 
that  had  been  fed  on  corn  and  oil  meal. 

Texas  College. — John  C.  Burns,  head  of  the  department  of  animal  husbandry, 
resigned  July  1  to  become  southwestern  field  representative  of  the  Texas 
Shoi-thorn  Breeders'  Association,  with  headquarters  at  Fort  Worth. 

Vermont  University. — M.  P.  Rasmussen  has  been  appointed  farm  manage- 
ment demonstrator  in  the  extension  service,  beginning  April  1. 

Virginia  Truck  Station. — At  the  recent  session  of  the  legislature,  an  act  was 
passed  designating  the  station  as  one  of  the  permanent  State  institutions. 
The  president  of  the  Virginia  Agricultural  College  and  the  chairman  of  the  J 
board  of  control  of  the  Virginia  Station  were  made  ex-officio  members  of  the  ^ 
board  of  directors,  and  John  G.  Eberwine  of  Deans,  Ben  T.  Gunter  of  Accomac, 
and  Daniel  W.  Lindsey  of  Berkley  Station  have  been  appointed  by  the  governor 
as  the  remaining  members.  The  State  has  acquired  title  to  the  property  upon 
which  the  station  is  located  by  donation  from  the  local  truckers'  association, 
and  increased  appropriations  have  been  granted  for  its  maintenance  and  the 
extension  of  certain  lines  of  work. 

Wyoming  University  and  Station. — J.  C.  Overpeck  has  been  appointed  as- 
sistant professor  of  agronomy  and  assistant  agronomist,  beginning  June  5.  Dr. 
James  Poole,  botanist  of  the  station,  has  been  granted  a  year's  leave  of  absence 
for  graduate  work  in  Harvard  University,  beginning  July  1. 
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nP  The  chemists'  year  book,  1 9  18-1!),  F.  W.  Atack  and  L.  Wiitnyatks 
(London:  Shcinitt  <(  llnnhcH,  19Ji),  J,,  cd.,  vola.  1,  pp.  Hi]-\-J,22,  fiys.  8;  2,  pp. 
Wi +423-1146,  Jijjs.  ;.'/).— The  fourth  etlition  (1918-19)  of  this  year  hook  of 
chemistry  contains,  in  addition  to  revisions  of  a  general  cliaracter,  new  sections 
on  Analysis  of  Clays,  Firebricks,  and  Silica  Rlaterials  by  J.  W.  IMellor,  and  on 
Atrricultural  Chemistry  by  E.  .T.  Kussell ;  and  revisions  of  the  sections  on  Dairy 
Products  by  (}.  1).  FIsdon  and  A.  D.  Ileywood,  Crystalloiirapliy  by  E.  II.  Kodd, 
Electroclioiiiistry  by  F.  M.  I'erkins,  Water  Analysis  by  1  >.  K.  Davey,  I^ropcrties 
of  Essential  Oils  by  L.  (i.  Kadcliffe,  1'aniiin  Materials  by  W.  iMather,  and  Alka- 
loids i)y  E.  Hope. 

Proj>ress  in  fat  chemistry  in  If)  18,  W.  Faukion  {Clicin.  Umschau  Geb. 
Fettc,  Ovlc,  Wiicltac,  u.  llurze,  20  (lUlU),  Nos.  16,  pp.  ]<)7-199;  17,  pp.  209-211; 
IS,  pp.  221-223). — This  is  a  review  of  the  literature  on  theoretical  (iip.  197- 
199),  analytical   (pp.  209-211),  and  technical   (pp.  221-223)   fat  chemistry. 

The  rancidity  of  IMiilij)pinc  coconut  oil,  G.  A.  Pekkins  {Philippine  Jour. 
Sci.,  lo  {1919),  No.  5,  pp.  463-.'f74)- — 'J'lie  conceptions  of  various  authors  con- 
cerning the  cause  and  nature  of  the  rancidity  of  oils,  including  the  recent  work 
of  Drill  and  I'arker  (E.  8.  R.,  39,  p.  lOS),  are  reviewed,  and  experiments  are 
reported  in  whicii  the  relative  effect  of  various  factors  in  the  deveb)pment  of 
rancidity  in  edil>le  coconut  oil  was  determined.  The  rancidity  factors  studied 
were  initial  acidity,  air,  light,  moisture,  and  the  enzyms  and  nonfatty  material 
present  in  the  oil  obtained  by'  expression.  The  tests  for  rancidity  included 
acidity  determinations,  iodin  number  (Hanus),  fuchsin-aldehyde  test,  oxidiza- 
bility value  by  a  slight  modilication  of  the  Issoglio  test  (E.  S.  K.,  37,  p.  114), 
and  odor,  l-'rom  the  analytical  data  obtained  the  following  conclusions  are 
drawn : 

"In  the  type  of  rancidity  of  coconut  oil  studied,  the  lirst  stage  is  a  hydroly- 
si.s,  the  rapitlity  of  which  varies  with  the  initial  aci-dity  and  the  amount  of 
moisture  present.  Exclusive  of  any  mold  action,  this  hydrolysis  may  be  some- 
what accelerated  by  the  action  of  air,  light,  and  a  fat-soluble  enzym.  The  second 
stage  of  rancidity  is  an  oxidation  of  the  free  fatty  acids.  I'o.ssibly  this  in- 
volves also  the  oxidation  of  unhydrolyzed  olein,  but  the  amount  of  oxidation 
Is  dependent  on  the  amount  of  hydrolysis.  The  oxidatii)n  is  hastened  by  light 
ai;d  moisture,  but  light  is  not  a  necessary  condition." 

As   tests   to   deterniint!   the   amount   of   deterioration    in    oil    umb'rgoing    tbe 
'•rdinary    type   of   rancidity,    the   author    reconnnends    the    iodin    number,    the 
^luchsiu-aldehyde  lest,  and  the  oxidizability, 
wk  201 
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A  new  method  for  preparing  esters  of  amino  acids. — Composition  of 
caseinogen,  F.  W.  Foreman  {Biochem.  Jour.,  13  {1919),  No.  4,  pp.  318-397). — 
The  method  of  preparing  estei-s  of  amino  acids  by  the  hydrolysis  of  their  dry 
lead  salts  with  dry  hydrochloric  acid  gas  (E.  S.  R.,  27,  p.  501)  has  been  appUed 
to  the  products  of  the  hydrolysis  of  casein  by  sulphuric  acid  and  by  hydrochloric 
*icid,  the  former  to  determine  the  distribution  of  the  nitrogen  in  the  various 
fractions  and  to  test  the  completeness  of  the  esterificatiou,  and  the  latter  to  de- 
termine the  effect  of  the  process  upon  the  yield  of  the  nonamino  acids  and  to 
throw  some  light  upon  the  nature  of  the  unidentified  substances  making  up  the 
deficit  in  protein  analysis. 

The  hydrolysis  with  sulphuric  acid  showed  that  no  less  than  7  per  cent  of 
the  nitrogen  was  lost  in  the  barium  sulphate  precipitate  formed  when  the  acid 
was  removed.  The  crude  ty rosin  contained  1.98  per  cent  of  the  total  nitrogen, 
and  the  aqueous  solution  of  amino  acids  from  which  the  lead  salts  were  pi^- 
pared  for  esterification  88.38  per  cent  of  the  nitrogen.  On  precipitating  the 
lead  fe'alts  from  the  aqueous  solution  of  amino  acids  77.08  per  cent  of  the  total 
nitrogen  was  recovered  in  the  dry  lead  salts,  and  in  the  filtrate  containing  the 
ester  hydrochlorid  after  removing  the  lead  chlorid  the  recovery  was  75.02  per 
cent. 

The  percentage  of  nonamino  acids  recovered  after  the  hydrolysis  of  caseinogen 
with  hydrochloric  acid  and  subsequent  treatment  according  to  the  author's 
methods  was  as  follows :  Glycin  0.45,  alauin  1.85,  valin  7.93,  leucin  9.7,  prolin 
7.63,  and  phenylalanin  3.88  per  cent.  The  unesterified  residue  consisted  largely 
of  a  sirupy  niaterial  which  was  afterwards  separated  directly  from  the  hydro 
lytic  products,  together  with  glutaminic  and  aspartic  acids  in  the  form  of 
alcohol-insoluble  salts*.  The  yield  by  this  modification  was  glutaminic  acid 
21.77,  aspartic  acid  1.77,  and  sirups  14.34  per  cent.  By  adding  to  these  figures 
of  nonamino  acids  3.41  per  cent  of  luiknown  substances  probably  of  peptid 
nature,  7. 02  per  cent  of  lysin,  as  reported  by  Van  Slyke  (E.  S.  11.,  33,  p.  408), 
and  as  figures  for  the  other  amino  acids,  ammonia,  sulphur,  and  phosphorus 
the  results  selected  by  Osborne  and  Guest  as  most  reliable  (E.  S.  R.,  25,  p.  504), 
a  total  of  97.36  per  cent  was  obtained.  It  is  pointed  out  that  as  some  of  the 
products  include  the  water  of  hydrolysis  the  total  should  be  greater  than  100 
per  cent. 

The  iron  content  of  oils,  fats,  waxes,  resins,  gum  resins,  and  gums;  to- 
gether with  some  determinations  of  silica  and  aluminum,  M.  Gonnekm.vnn 
(Biochem.  Ztschr.,  95  {1919),  No.  5-6,  pp.  286-295). — Determinations  of  the  iron 
content  of  animal  and  vegetable  fats  and  various  waxes,  resins,  and  gums  are 
reported.  Iron  was  found  in  amounts  varying  from  a  trace  to  as  much  as  29.7 
per  cent  of  the  ash  in  all  the  substances  examined,  with  the  exception  of  the 
lipoids  of  horses'  brains  and  Senegal  gum. 

A  table  is  also  given  of  determinations  of  silicic  acid  and  aluminum  in  vari- 
ous plant  and  animal  substances. 

On  the  synthesis  of  sugars  from  formaldehyde,  carbon  dioxid,  and 
water,  A.  J.  Ewart  {Proc.  Roy.  Soc.  Victoria,  n.  ser.,  31  {1919),  No.  2,  pp. 
S7S-5S7,  pi  1). — In  continuation  of  work  previously  noted  (E.  S.  R.,  42,  p.  527), 
the  author  reports  investigations  on  the  polymerization  of  formaldehyde  to 
sugar  by  alkalis  and  alkaline  carbonates. 

"  The  main  conditions  for  a  high  proportion  of  sugar  are  appropi'iate  dilu- 
tion and  a  temperature  of  100°  C.  to  110°  C,  The  by-products  are  formates 
and  methyl  alcohol  mainly.  At  low  temperatures  little  or  no  sugar  is  pro- 
duced. The  most  rapid  reaction  is  produced  by  sodium  hydrate.  In  the  pres- 
ence of  a  neutral  calcium  salt  tlie  amount  of  sugar  condensation  is  gi-eatly  in- 
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creased,  less  alkali  is  required,  and  less  formate  produced.     Neutral  barium 
and  strontium  salts  are  less  effective  as  condensing  catalytic  apents. 

"  The  best  method  is  by  running  7  to  8  cc.  of  3.5  per  cent  sodium  hydrate  into 
li.'tO  cc.  of  O.S  per  cent  calcium  formate  containing  5  cc.  of  40  per  cent  formalde- 
hyde while  boiling  in  a  condensing  tlask.  The  reaction  is  completed  in  a  few 
minutes,  and  as  soon  as  a  pale  yellowish  tinge  appears  all  the  formaldehyde 
has  disapp(>ared. 

"The  sugar  nnxture  is  optically  inactive,  and  contains  reducing  pentoses  and 
reducing  fermentable  hexoses.    Carbon  dioxid  and  water  are  readily  polymerized 
,  to  sugar  by  tiie  aid  of  magnesium.     The  production  of  calcium  tartrate  [pre- 
viously noted]  during  sugar  .synthesis  has  not  been  confirmed,  and  was  po.ssibly 
due  to  the  use  of  an  oxidized  sample  of  formaldehyde." 

The  inversion  of  cane  sugar  during  the  storage  of  oranges,  G.  Andr6 
(Compt.  Rend.  Acad.  Sci.  \I'arix].  110  {l<)2n).  Nn.^.  2,  pp.  12G-12S;  5,  pp.  292- 
295). — A  study  is  reported  of  the  changes  taking  place  in  the  sugar  content  of 
oranges  during  storage  in  an  aseptic  medium. 

Sections  of  a  ripe  orange  were  placed  in  a  closed  receptacle  containing  a 
few  drops  of  toluene  to  prevent  the  development  of  molds.  After  four  months 
these  sections  were  analyzed  for  acidity  calculated  as  citric  acid,  reducing 
sugars,  and  sucrose,  and  the  analyses  compared  with  similar  ones  made  on 
other  sections  from  the  .same  fruit  analyzed  at  the  beginning  of  the  period  of 
storage.  The  results  of  these  analyses  showed  that,  while  the  content  of  citric 
acid  had  not  changed  appreciably,  the  sucrose  had  been  converted  to  a  con- 
siderable extent  into  reducing  sugars.  This  hydroly.sis  is  considered  to  have 
been  caused  by  the  presence  of  citric  acid  rather  than  of  a  sucrose. 

Analyses  of  solutions  of  sucrose  and  citric  acid  in  concentration  approximat- 
ing that  of  orange  juice  and  kept  for  varying  periods  of  time  indicated  that 
I  lie  hydrolysis  of  the  sucrose  is  mucli  slower  in  the  orange  in  its  natural  state 
than  in  the  synthetic  solution.  This  is  explained  on  the  ground  that  in  the 
tissues  of  the  orange  the  mixture  of  sugars  and  citric  acid  is  not  homogeneous, 
tli(»  two  materials  being  located  in  different  cells  across  which  the  exchange 
of  liquids  is  very  slow.  A  further  proof  of  this  was  furnished  by  experiments 
iu  which  orange  juice  was  analyzed  in  a  similar  manner,  the  inversion  of  sugar 
taking  place  much  more  rapidly  than  in  the  whole  orange. 

A  series  of  analyses  of  orange  juice  heated  and  unheated,  In  the  natural 
state,  and  neutralized,  showed  that  the  formation  of  invert  sugar  was  not 
affected  by  heating  or  neutralizing  the  juice.  In  juice  kept  in  a  closed  recep- 
tacle the  inversion  of  the  sucrose  was  less  rapid  than  in  juice  exposed  to  the 
oir. 

The  utilization  of  -methylglucosid  by  Aspergillus  niger,  A.  W.  Dox  and 
<;.  W.  RoARK,  .IK.  {Jonr.  Biol.  Chan.,  41  (1920),  No.  4,  pp.  47 5-Jf 81). —The  authors 
report  a  study  of  the  extent  to  which  A.  nificr  can  utilize  a -methylglucosid. 
which  had  previously  been  found  by  Dox  and  Neidig  (E.  S.  R.,  30,  p.  11)  to  be  a 
less  favorable  medium  than  the  beta  form  for  the  growth  of  the  fungus. 

The  results  of  the  present  study  indicate  that  while  A.  niger  grows  very 
Iioorly  on  media  containing  a -methylglucosid  as  the  only  .source  of  carbon,  it 
grows  readily  on  sucrose  "Tned la  in  the  presence  of  the  glucosid.  "A  vigorous 
culture  transferred  entire  to  the  glucosid  medium  without  sucrose  may  use  up 
the  glucosid  more  rapidly  than  a  culture  obtained  by  direct  inoculation  of  this 
medium  with  spores.  If  the  original  medium  contained  both  sucrose  and 
glucosid  the  latter  disappears  more  rapidly  from  the  second  medium  containing 
glucosid  but  no  sucrose  than  when  the  original  medium  contained  sucrose  alone. 
Also,  there  was  a  slight  difference  between  the  activity  of  cultures  before  and 
after  spore  formation. 
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"A  gradual  cumulative  adaptation  through  a  nunibor  of  jtenerations  cultivated 
on  this  substrate  could  not  be  d(Hnonstrated  with  any  degree  of  certainty." 

Substitutes  from  the  plant  kingdom,  edited  by  L.  Diet.s  (Ersatzstoffc  ana 
(Icm  rfl<in::cnreich.  Stvttf/art:  E.  Scliweiz'crhart,  191H,  pp.  [6]+^/JfiS,  ////.s.  J^12).^ 
This  reference  book,  compiled  by  L.  Diels,  E.  Clilg,  P.  Graebner,  H.  Harms,  T. 
Loesener,  and  E.  Aldrich,  contains  Itotani^al  descriptions  of  plants  native  to 
Oermany  from  which  can  be  prepared  substitutes  for  ordinary  food  and  indus- 
trial materials,  together  with  chemical  analyses  in  many  cases  of  the  resnlting 
substitute.  The  subject  matter  is  treated  under  the  following  headings :  Salads 
and  herbs,  feeding  stuffs,  sugar,  fruit,  starches  and  flour,  legumes,  yeasts,  mush- 
rooms, fats  and  oils,  alcoholic  beverages,  alkaloid-containing  beverages,  tobacco, 
spices,  medicinal  substances,  soap  substitutes,  gums,  rubber  and  gutta  percha, 
resins,  essential  oils,  textile  materials,  silk,  and  wood. 

Occurrence  of  iodin  in  plants,  E.  AVinterstein  {Hoppe-Fieyler's  Zfftclir. 
PhynioL  Clieni.,  J04  (1918),  No.  1,  pp.  54-58).— The  method  emp'oyed  in  deter- 
mining the  presence  of  iodin  in  plants  consisted  essentially  in  ashing  the  suli- 
stance  in  alkaline  solution,  separating  the  iodids  from  the  other  salts  by  shaking 
with  95  per  cent  alcohol,  evaporating  the  alcohol,  dissolving  the  dry  iodids  in 
water,  and  treating  the  aqueous  solution  with  nitrosyl  sulphuric  acid  and 
chloroform,  the  iodin  coloring  the  chloroform  a  deep  red. 

Small  amounts  of  iodin  were  found  in  beets,  potatoes,  celery  roots,  head 
lettuce,  and  carrots.  No  iodin  could  be  detected  in  the  leaves  of  yew,  pine, 
silver  fir,  beech,  chestnut,  nettle,  spinach,  cress,  cherry,  red  clover,  and  grape- 
vine ;  in  the  seeds  of  maize,  rice,  oats,  barley,  rye,  wheat,  chestnut,  hemp,  buck- 
wheat, white  and  blue  lupine,  vetch,  peas,  soy  beans,  garden  beans,  pumpkin,  and 
horse  chestnut;  in  the  fruit  of  apple,  pear,  and  cherry;  or  in  three  varieties 
of  mushrooms,  eight  samples  of  milk,  and  five  varieties  of  cheese. 

lodometric  studies,  I.  M.  Kolthoff  {Pharm.  Wcekbl.,  56  (1919),  Kos.  25,  pp. 
878-888;  27,  pp.  9J,9-959 ;  30,  pp.  1629-1035;  37,  pp.  1298-1300;  38.  pp.  1322- 
1326;  40,  pp.  1366-1.373;  42,  pp.  U13-U20 ;  U,  pp.  H66-1J,70;  47,  pp.  1565- 
1568;  49,  pp.  1618-1626;  57  (1920),  No.  3,  pp.  53-68;  abs.  in  Chem.  .ihs.,  13  {1919), 
No.  23,  pp.  3103,  3104;  14  (1920),  Nos.  1,  pp.  34,  35:  5,  np.  504,  505).— In  con- 
tinuation of  the  lodometric  studies  previously  noted  (E.  S.  R.,  41.  p.  504)  the 
following  topics  are  discussed :  IX,  The  stability  of  sodium  thiosulphate  solu- 
tions ;  X,  the  determination  and  preservation  of  hydrogen  peroxid  solutions ; 
XI,  the  determination  of  iodids;  XII,  the  determination  of  iodids,  bromids,  and 
chlorids  in  the  presence  of  one  another ;  XIII,  lodometric  determination  of 
arsenic  acid;  XIV,  the  titration  of  sulphurous  acid  and  its  salts;  XV,  the 
iodometric  determination  of  sulphids;  XVI,  the  determination  of  tin  (with  R. 
Heijde)  ;  XVII,  the  determination  of  iron ;  XVIII,  the  determinatitm  of  ferri- 
cyanids  and  ferrocyanids ;  and  XIX,  the  idiometric  determination  of  acids. 

A  new  0.1  N  calomel  electrode  design,  A.  E.  Koehi.er  {Jour.  Biol.  Client., 
41  {1920),  No.  4,  pp.  619,  620,  fly.  i).— The  electrode  described  is  said  to  over- 
come the  difTiculties  of  change  in  normality  of  the  n/10  KCl  and  of  the  tendency 
of  the  saturated  KCl  to  creep.  By  a  system  of  stopcocks  the  reservoirs  con- 
taining the  n/10  and  saturated  KCl  may  be  connected  with  the  H  electrode 
when  readings  are  to  be  made,  after  which,  by  proper  manipulation,  the  sec- 
tions between  the  two  reservoirs  may  be  thoroughly  washed  out  with  fresh 
solutions  from  the  reservoirs.  An  illustration  is  given  of  the  essential  features 
of  the  apparatus. 

Studies  on  the  quantitative  determination  of  very  small  amounts  of  cal- 
cium magnesium  and  phosphorous  in  animal  substances,  L.  Dienes 
{Biocliem.  Ztschr.,  95  {1919),  No.  3-4,  pp.  131-145). — A  critical  study  is  reported 
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of    viiriuus    YoIiiiiU'tric    nictlKids    for    tlio    (IcdTiiiination    of   siiiiill    amounts    of 
mlciimi,  niaj,'ii('siuni,  and  pln>si)h(»riis  in  of;iani(!  solutions  such  jis  Idnod. 

>l<>tliods  of  cheniical  blood  analysis,  RI.  Uichter-Quittnke  {Jiioclicm. 
yjschr.,  H5  ilUlO),  No.  .i-.',,  pp.  J7'J-20.', ;  06  (1019),  No.  1-3,  pp.  .92-705).— Two 
pajiers  are  presented. 

I.  Criticisin  of  methods  for  rcnioviuf/  proteins  (Vol.  9.5,  pp.  179-204). — The 
removal  of  the  blood  proti-ins  is  considered  )).v  the  author  to  be  the  most  im- 
portant step  in  l)liH)d  analysis.  Various  methods  of  accomplishiuR  this  are  dls- 
ciissi'd  from  the  liteiature  afld  from  experimental  data,  as  the  result  of  which 
llie  following  recommendations  are  made: 

The  removal  of  proteins  by  salts  of  the  heavy  metals  or  by  colloidal  reagents 
is  suitable  for  .sujiar  determinations,  and  by  heat  coagulation  for  all  constituents 
except  chlorids  and  sugar.  Dilute  acids  are  recommended  as  follows:  Phos- 
photungstic  acid  for  uric  acid ;  phosphomolybdic  acid  for  residual  nitrogen, 
sugar,  and  uric  acid;  nietaphosphoric  acid  for  chlorids;  and  trichloracetic  acid 
for  residual  nitrogen.  Methyl  alcohol  can  be  used  for  chlorid  determination 
and  dialysis  for  residual  nitrogen. 

II.  A  coinpnrison  of  macro-  aud  micro-methods  (Vol.  9G,  pp.  92-105). — This 
jiaper  includes  a  summary  of  the  requirements  of  a  correct  microanalysis  of 
blood,  a  criticism  of  the  original  micro  method  of  Bang,  a  critical  examination 
of  dilTerent  micro  methods  for  the  determination  of  blood  sugar,  chlorids,  and 
residual  nitrogen,  and  descriptions  of  modified  methods  for  these  determinations. 

The  author  is  of  the  opinion  that  as  blood  is  a  colloidal  solution  one  drop 
is  not  necessarily  identical  with  a  .second  drop,  and  consequently  the  use  of 
fr(Mn  1  to  3  drops  as  reconnnended  by  Bang  is  open  to  criticism  as  not  fur- 
nishing a  representative  sample.  From  2  to  3  cc.  is  i-ecommended  as  the  niini- 
mum  aujount  which  should  be  used. 

Extensive  references  to  the  literature  are  appended  to  both  papers. 

Deteriniiiation  of  the  fibrin,  globulin,  and  albumin  nitrogen  of  blood 
plasma,  G.  E.  Cullen  and  D.  D.  Van  Slyke  (Jour.  Biol.  Chem.,  Jfl  {1920),  No. 
^,  pp.  587-597). — A  method  of  determining  plasma  proteins  is  described  which 
is  based  upon  Kjeldahl  determinations  of  the  total  nitrogen,  fibrin  nitrogen, 
filtrate  nitrogen  (consisting  of  albumin  and  nonprotein  nitrogen),  and  the  non- 
protein nitrogen. 

The  total  nitrogen  determinations  are  made  on  2  cc.  of  plasma,  containing  0..")  per 
'lit  of  potassium  oxalate,  by  the  regnlar  Gunning-Kjeldalil  method.  The  tibrin 
is  precipitated  by  calcium  chlorid  from  5  cc.  of  the  plasma,  and  is  then  washed 
free  from  other  nitrogenous  substances  and  determined  by  Kjeldahl.  To 
determine  the  filtrate  nitrogen,  the  globulin  and  fibrin  are  precipitated  from  5 
cc.  of  the  plasma  with  the  usual  half  saturation  with  ammonium  sulphate,  the 
anunonia  of  the  ammonium  suli»liate  in  the  filtrate  is  removed  by  distillation 
after  adding  magnesium  oxid  and  alcohol,  and  the  nitrogen  is  then  determined. 
The  nonprotein  nitnogen  is  determined  in  the  filtrate  obtained  by  precipitating 
the  i»rotein  from  5  cc.  of  plasma  in  9  volumes  of  2.r>  per  cent  trichloracetic  acid. 
The  globulin  nitrogen  is  then  calculated  by  subtracting  the  sum  of  the  filtrate 
nitrogen  and  fibrin  nitrogen  from  the  total  nitrogen,  and  the  albumin  nitrogen 
hy  subtracting  nonprotein  nitrogen  from  filtrate  nitrogen. 

The  technique  for  the  various  determinations  is  described  in  detail. 

Studies  in  the  acetone  concentration  in  blood,  urine,  and  alveolar  air, 
I. — A  niicroniethod  for  the  estimation  of  acetone  in  l)lood,  based  on  the 
iodoform  method,  E.  IM.  P.  Wu).makk  {Bioeliem.  Jour.,  13  {1919),  No.  J/,  pp. 
430-y,5,  li(/s.  2). — In  the  method  d(>scribe(l,  which  does  not  require  more  than 
100  mg.  of  blOod,  the  blood  is  drawn  up  from  a  prick  in  the  finger  or  ear  lobe 
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into  a  capillary  pipette  and  brought  into  a  100  cc.  flask  in  which  has  been 
placed  10  cc.  of  1  per  cent  phosphoric  acid.  The  flask  is  connected  with  a 
detachable  twice-bent  distillation  tube  which  is  blown  out  into  a  bulb  just 
below  the  two  bends  and  is  drawn  out  at  the  end  into  a  small  opening  about 
0.2.1  ram.  across.  The  receiver  is  a  test  tul)e  150  mm.  by  15  mm.,  wliich  is 
inclosed  by  a  cooler,  allowing  a  free  circulation  of  water.  In  the  receiving  test 
tube  are  placed  3  cc.  of  n/2  NaOH  and  2  cc.  of  n/200  iodin.  The  distillation  is 
carried  on  for  100  seconds  after  the  solution  begins  to  boil.  After  the  tube 
has  stood  for  at  least  3  minutes  3.5  cc.  of  N/2n2i?04  is  added  to  the  distillate, 
the  solution  stirred,  2  drops  of  1  per  cent  starch  solution  added,  and  the  titra- 
tion carried  out  with  n/200  sodium  thiosulphate.  A  blank  test  is  conducted 
in  the  same  manner,  and  the  titer  of  the  iodin  solution  is  determined  by  the 
difference  in  the  amounts  of  thiosulphate  used  in  the  two  tests. 

The  method,  the  details  for  which  are  given  in  full,  is  considered  to  be  of 
sufficient  accuracy  for  the  determination  of  acetone  in  pathological  cases  such 
as  diabetes,  but  not  of  sufficient  delicacy  for  estimations  of  the  acetone  per- 
centage in  normal  blood. 

The  determination  of  albumin  in  urine,  O.  Mayek  {Ztschr.  Anahjt.  Chein., 
58  {1919),  No.  8,  pp.  337-8^6). — The  author  makes  use  of  a  ring  test  to  deter- 
mine albumin  in  urine  quantitatively  as  well  as  qualitatively.  The  reagent 
used  is  made  by  dissolving  10  gm.  of  mercuric  chlorid,  25  gm.  of  citric  acid, 
and  65  gra.  of  pure  sodium  chlorid  in  500  gm.  of  hot  water,  and  filtering  after 
allowing  it  to  stand  for  several  days.  To  5  cc.  of  this  reagent  in  a  conical  glass 
receptacle  placed  in  a  slanting  position  is  added  from  a  fine  pipette  an  equal 
amount  of  urine,  and  the  time  for  the  appearance  of  a  white  ring  at  the 
juncture  of  the  two  liquids  noted.  If  the  concentration  of  the  protein  is 
0.001  per  cent,  the  ring  appears  in  from  two  to  three  minutes  from  the  time 
the  urine  is  added.  Should  the  ring  appear  in  less  time,  trial  dilutions  of 
the  urine  are  made  until  the  ring  appears  within  the  given  time.  The  con- 
centration of  tlie  albumin  in  the  urine  can  then  be  determined  from  the  dilution 
required. 

Decomposition  of  hydrogen  peroxid  by  the  microorganisms  isolated  from 
pasteurized  milk,  M.  Fouassier  {Conipt.  Rend.  Acad.  Sci.  [Pom],  170  {1920), 
No.  2,  pp.  lJf5-l-'i7). — ^Attention  is  called  to  the  fact  that  in  samples  of  pasteur- 
ized milk  to  which  hydrogen  peroxid  has  been  added  immediately  after  pas- 
teurization the  peroxid  disappears  after  some  hours  but  before  the  milk  shows 
any  traces  of  acidity.  Experimental  evidence  is  given  which  indicates  that 
this  is  caused  by  the  presence  in  the  milk  of  some  spore-forming  microorganisms 
which  have  resisted  pasteui'ization. 

The  differentiation  of  agricultural  seeds  and  feeding  stuffs  by  means  of 
serum  reactions,  J.  Becker  {FuhUnrfs  Laudw.  Ztg.,  67  {1918),  No.  5-6,  pp. 
114-120;  abs.  in  Chem.  Abs.,  14  {1920),  No.  5,  p.  552). — A  method  is  described 
for  determining  the  genuineness  and  purity  of  seeds  and  feeding  stuffs  by 
means  of  the  precipitin  reaction  between  the  extracts  of  the  material  and  the 
serum  of  dogs  immunized  against  the  specific  proteins  of  the  pure  material. 
Typical  results  of  the  ;i]iplication  of  the  method  to  the  examination  of  certain 
seeds  are  reported. 

Nitrogen  balance  during  the  manufacture  of  sugar. — precipitation  of  the 
protein  material  of  the  sugar  beet  by  sulphurous  acid,  bisulphites,  and 
hydrosulphites,  E.  Saillard  {Comi}t.  Rend.  Acad.  Sci.  [Paris],  170  {1920),  No. 
2,  pp.  129,  ISO). — The  author  supplements  his  previous  contribution  on  the  com- 
position of  the  different  products  obtained  in  the  manufacture  of  sugar  from 
the  sugar  beet  (E.  S.  R.,  39,  p.  417)  by  data  on  the  nitrogen  distribution  in  the 
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different  products.  In  sugar  factories  in  which  the  molasses  is  distilled  and 
the  vinasses  burned,  the  average  nitrogen  distribution  in  percentage  of  total 
nitrogen  of  the  beets  is  as  follows:  Carbonation  cake  15  per  cent,  press  cake 
20,  waste  water  IS,  set  free  as  ammonia  17,  and  set  free  during  the  incinera- 
tion of  the  vinasse  30. 

An  investigation  of  the  effect  of  sulphurous  acids  and  sulphites  on  the 
nitrogenous  material  of  the  diffusion  juice  indicated  that  they  precipitate 
nitrogenous  matter  to  the  same  extent  as  does  copper  hydroxid,  and  precipitate 
the  same  polarizing  material  as  does  lead  subacetate. 

METEOEOLOGY. 

Influence  of  meteorological  phenomena  on  plant  growth  {Rev.  Sci. 
[Paris],  58  (1920),  A'o.  4,  pp.  115.  i/6).— Reviewing  briefly  the  work  of  Azzi  of 
the  University  of  Rome  (E.  S.  R.,  42,  p.  511)  on  the  relation  between  critical 
periods  in  plant  growth  and  the  meteorological  conditions  such  as  rainfall, 
humidity,  frosts,  heat,  and  di'ought,  it  is  noted  specially  that  a  lack  of  mois- 
ture at  critical  periods  permanently  impairs  the  growth  and  reduces  the  yield 
of  wheat ;  a  deficiency  of  heat  similarly  reduces  the  fruit  crop.  From  ob- 
servations on  the  subject  it  has  been  possible  to  determine  the  mean  critical 
periods  for  different  plants  In  different  regions  and  to  record  the  results  on 
so-called  pheuoscopic  charts.  These  charts  show  the  critical  periods  and  de- 
cisive meteorological  factor  for  each  cultivated  plant  which,  in  case  of  cereals 
for  example,  is  the  amount  of  moisture  available  at  the  time  of  germination, 
heading,  flowering,  or  ripening.  Three  means  of  remedying  decreased  yield 
of  wheat  due  to  drought  at  critical  periods  are  suggested:  (1)  Changing  the 
time  of  seeding,  (2)  irrigation,  and  (3)  selection  or  breeding  of  drought- 
resistant  varieties. 

RIeteorological  observations  at  the  Massachusetts  Agricultural  Experi- 
ment Station,  J.  E.  Ostrander  and  G.  S.  Smith  {Massachusetts  Sta.  Met.  Bids. 
S75-S76  {1920),  pp.  4  each). — Summaries  of  observations  at  Amherst,  Mass., 
on  pressure,  temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness, 
and  casual  phenomena  during  March  and  April,  1920,  are  presented.  The  data 
are  briefly  discussed  in  general  notes  on  the  weather  of  each  month. 

The  fifteenth  report  on  meteorological  observations  at  AVisley,  R.  H. 
CuBTis  {Jour.  Roy.  Hort.  Soc.,  45  {1919),  No.  1,  pp.  90-97,  figs.  2).— Daily  ob- 
servations on  temperature,  rainfall,  wind,  and  sunshine  are  summarized  for 
each  month  of  1918  in  notes,  tables,  and  diagrams. 

The  outstanding  feature  of  the  weather  of  the  year  was  the  unusual  wet- 
nes.s.  The  total  rainfall  (29.56  in.)  was  23  per  cent  greater  than  the  average, 
but  its  distribution  was  very  uneven.  "  In  July  the  amount  of  rain  which 
was  measured  at  the  Gardens  was  double,  and  in  September  treble,  the  usual 
fall  for  tho.se  months;  while  in  August  it  totaled  but  little  more  than  $  in., 
or  only  one-third  of  the  average  amount.  The  only  other  months  with  a  fall 
of  rain  of  less  than  an  inch  were  February  and  March,  both  of  which  were 
unusually  dry." 

Location  of  com  belt  as  dependent  on  inclination  of  earth's  axis,  J.  W. 
Rebway  {Bui.  Amer.  Met.  Soc,  1  {1920),  No.  S,  pp.  SO,  Si).— The  fact  that  corn 
is  a  more  prolific  crop  in  the  zone  which  includes  Kansas  and  Nebraska  than 
In  tropical  regions  Is  explained  by  the  fact  that,  because  of  the  obliquity  of 
the  sun's  rays  at  the  fortieth  parallel,  that  area  actually  receives  a  much 
larger  number  of  heat  units  per  day  than  tropical  regions  where  the  sun  Is 
more  directly  overhead.  "  Corn  is  a  plant  requiring  a  steady  warmth  and 
187890°— 20 2 
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much  of  it.  The  warm  days  of  the  fortieth  parallel  are  followed  by  warm 
nights.  Within  the  Tropics  the  days  are  not  warmer,  and  the  nights  are  colder 
than  in  Kansas,  during  midsummer — and  the  corn  plant  responds  to  this 
condition." 

Manual  of  meteorology,  IV,  N.  Shaw  {Camhridr/e,  Eng.:  Univ.  Press,  1919, 
pp.  XVI -{-166,  pis.  4,  figs.  51). — This  part  of  this  manual  is  based  upon  the  re- 
sults of  a  study  of  the  relation  of  winds  to  the  distribution  of  pressure  at  the 
surface  of  the  earth  and  in  the  free  atmosphere,  "  setting  out  what  amounts 
almost  to  a  general  meterological  theory." 

The  study  of  the  weather,  E.  H.  Chapman  {Cambridge,  Eng.:  TJniv.  Press, 
1919,  lyp.  XII-\-131,  pis.  3,  figs.  53;  rev.  in  Sci.  Prog.  [Lo7i(Jon'\,  IJf  {1920),  No.  56, 
p.  6S3). — This  book  is  intended  primarily  for  use  in  schools,  but  so  deals  with 
the  elementary  phases  of  the  subject  as  to  be  of  somewhat  wider  usefulness. 

Results  of  rainfall  observations  made  in  South  Australia  and  the  North- 
ern Territory,  H.  A.  Hunt  et  al.  {McWournc:  Bur.  Met.,  1918,  pp.  Jf21,  i}ls.  21, 
figs.  15). — This  is  the  fourth  of  a  series  of  reports  designed  to  give  ultimately 
a  complete  review  of  the  rainfall  of  all  of  the  States  of  the  Commonwealth  of 
Austi'alia.  "  It  contains  tabulations  of  all  available  annual  totals  of  rainfall 
and  wet  days  to  the  year  1917  for  829  stations,  as  well  as  monthly  totals  to 
1915  for  about  200  of  that  number.  ...  To  make  the  work  complete  for 
reference  and  comparison,  authentic  annual  (1878-1917),  also  average  annual 
and  monthly,  rainfall  maps  have  been  included,  together  with  notes  on  the 
annual  variation  and  monthly  distribution  of  the  rainfall ;  and  a  record  of 
notable  meteorological  events.  Special  attention  has  been  given  to  the  inci- 
dence of  the  summer  and  winter  rainfalls  and  the  resultant  wheat  yields  in 
South  Australia,  and  the  data  deduced  are  presented  in  tabular  and  map  form. 
Appendixes  contain  monthly  and  yearly  meteorological  elements  and  normals 
for  Adelaide  and  Darwin."  Results  of  observations  on  rainfall  and  evapora- 
tion at  Adelaide,  Alice  Springs,  and  Eucla  are  also  included,  as  are  data  on 
floods,  hailstorms,  thunderstorms,  windstorms,  aurora  australis,  bush  fires, 
droughts,  earthquakes,  fog  bows,  severe  frosts  and  exceptional  cold,  excessive 
heat  and  heat  waves,  high  tides,  meteors,  mirages,  mock  moon,  plagues,  pests, 
and  live-stock  diseases,  snow,  volcanic  dust  clouds,  and  waterspouts  and 
cloud-bursts. 

The  average  annual  evaporation  from  a  water  surface  at  Alice  Springs  during 
24  years  was  95.98  in.,  the  average  rainfall  10.51  in.;  at  Eucla  (6  years)  57.72 
in.  and  9.12  in.,  respectively;  and  at  Adelaide  (47  years)  54.42  and  20.73  in., 
respectively. 

Australian   rainfall   and  wheat  yield    (Natnre    ILntidon'],   10^    (1920),  No. 
2623,  pp.  606,  607). — Commenting  upon  the  article  noted  above,  it  is  stated  that 
the  data   presented   furnish   "  strong   evidence    of   direct   correlation   between  ^ 
the  wheat  yield  per  acre  and  the  rainfall  of  the  previous  winter.     For  South " 
Australia  and  the  Northern  Territory  the  correlation  coefficient  works  out  at 
0.61,  with  a  pi'obable  error  of  0.07."  ' 

Summer  and  winter  rainfall  and  the  wheat  yield,  H.  A.  Hunt  et  al.  (Inj 
Results  of  Rainfall  Observations  Made  in  South  Australia  and  the  Northern 
Territory.     Melbourne:  Bur.  Met.,  1918,  pp.  73-110,  pi.  1). — Tables  are  given! 
which    show    the    amount    of    rainfall    during    each    summer    and    the    fol- : 
lowing  winter  or  agricultural   season    (autumn,   winter,   spring)    and   the  re- 
sultant wheat  yields  in  the  various  counties  in  the  agricultural  districts  of 
South  Australia,  1859-1916,     The  same  relation  is  also  shown  graphically  in 
a  map  of  the  area. 

It  is  shown  that  in  recent  seasons  an  increasing  proportion  of  the  wheat 
produced  by  South  Australia  has  been  grown  outside  of  the  line  of  rainfall 
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(14-10  in.)  supposed  to  mark  the  boundary  of  profitable  wheat  production, 
the  average  yield  per  acre  outside  this  line  being  73  bu.,  as  compared  with  Hi 
bu.  inside  the  line.  The  average  rainfall  in  the  agricultural  districts  for  the 
five  summer  months  ended  March  31,  1850-1916,  was  3.6  in.  and  for  the  fol- 
lowing winter  months,  April-October,  11.9  in.,  while  the  average  wheat  yield 
was  8.02  bu. 

Some  notes  on  California  rainfall,  C  E.  Grunsky  {Jour.  Electricity,  44 
(1920),  Xo.  5,  pp.  '20Ji-20(>.  ji(in.  4). — Normals  and  departures  from  normals  for 
both  calendar  and  seasonal  years  (beginning  July  1)  and  the  average  fre- 
quency of  dry  and  wet  years,  based  on  observations  at  San  Francisco  and 
Sacramento  from  1849  to  1919,  inclusive,  are  shown  in  tables  and  diagrams, 
and  the  use  of  normals  in  the  study  of  rainfall  probabilities  is  briefly  discussed, 

SOILS— FERTILIZERS. 

Soil  making,  E.  J.  Kusskli.  {Jour.  Roy.  Ilort.  Soc,  J^/f  {1019),  pp.  1-12). — 
The  origin,  composition,  and  treatment  of  normal  agricultural  soils  are  dis- 
cus.sed,  the  general  conclusion  being  drawn  that  the  making  of  soil  requires 
proper  mineral  matter,  organic  matter,  and  conditions  suitable  for  the  de- 
composition of  the  organic  matter. 

The  care  of  the  soil,  H.  E.  P.  Hodsoix  {Jour.  Roy.  Hort.  Soc,  Jf'i  {1919),  No. 
1,  pp.  22-28). — A  brief  review  of  the  mechanical,  chemical,  and  biological  prop- 
erties of  soils  is  given,  together  with  information  as  to  their  proper  mainte- 
nance. 

Soil  survey  of  Morrill  County,  Nebr.,  F.  A.  Hayes,  H.  W.  Hawker,  M.  D. 
Davis,  and  V.  H.  Seabury  (U.  S.  Dept.  Agr.,  Adv.  Sheets  Field  Opcr.  Bur.  Soils, 
1917,  pp.  69,  fig.  1,  map  1). — This  survey,  made  in  cooperation  with  the  Uni- 
versity of  Nebraska,  deals  with  the  soils  of  an  area  of  906,880  acres  in  the 
extreme  western  part  of  Nebraska  lying  in  the  Great  Plains  region.  By  far 
the  greater  part  of  the  county  is  well  di'ained.  The  topography  varies  from 
flat  in  the  alluvial  lands  to  dissected  and  very  steeply  rolling  in  the  rougher 
';  uplands. 

The  soils  of  the  county  are  of  residual  eolian,  alluvial,  coUuvial,  and  mis- 
cellaneous origin.  Including  dunesand,  rough  broken  land,  and  riverwa.sh,  39 
soil  types  of  10  series  are  mapped,  of  which  dunesand,  covering  25.8  per  cent 
of  the  area,  is  the  mo.st  extensive  individual  type,  followed  by  rough  broken 
land,  covering  10.7  per  cent  of  the  area,  and  Rosel)ud  very  fine  sandy  loam, 
covering  10.1  per  cent. 

Soil  survey  of  Traill  County,  N.  Dak.,  F.  Z.  Hutton  and  E.  Nichols  {TJ.  S. 
Drpt.  Ayr.,  Adv.  Shcct.'i  Field  Oper.  Bur.  Soilt,  1918,  pp.  .',7,  pi.  1,  fig.  1,  map  1).— 
This  survey,  made  in  cooperation  with  the  North  Dakota  Experiment  Station, 
ilc.ils  with  the  soils  of  an  area  of  553,600  acres  in  the  extreme  eastern  part  of 
"^'Tth  Dakota,  which  compris-es  three  main  phy.siographic  divisions,  namely, 
ial  Lake  Aga.ssiz,  glacial  river  delta,  and  upland  or  rolling  prairie.  Tlie 
'  — lern  and  soutliern  parts  of  the  county  are  level  and  in  places  ratlier  poorly 
'liiiined.  The  northwestern  part  is  level  to  gently  undulating,  high,  and  well 
ili;iiiu'(l.  The  southwestern  corner  of  the  county  is  high  and  well  dniined,  with 
;i  rtilliiig  to  hilly  topography. 

Tlie  soils  of  the  county. are  of  glacial,  glacial  lake,  delta,  and  river-tlood- 
plains  origin.  Twenty-three  soil  types  of  8  series  are  mapped,  of  which  the 
Bearden  very  fine  sandy  loam,  Fargo  clay,  Fargo  silty  clay,  and  Bearden  silt 
loam  cover  22, 18.7, 13.4,  and  13.2  per  cent  of  the  area,  respectively.  The  Bearden 
series  covers  nearly  half  the  area  of  the  county. 
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The  water  economy  of  soil  in  relation  to  pryper  cultivation,  choice  of 
crop  rotation  with  reference  to  shading,  and  the  influence  of  deep  rooting 
crops,  R.  TucH  {Jahrb.  Deut.  Landio.  OeselL,  SJf  {1919),  No.  2,  pp.  376-384).— 
A  general  discussion  of  soil  water  as  affected  by  various  factors,  particularly 
cultivation  and  crops  under  German  conditions,  is  given. 

The  influence  of  variations  of  ground-water  level  due  to  canals  and 
mines  on  the  utilization  of  soil  for  agriculture  and  forestry,  Koeiine 
{Jahrb.  Deut.  Landw.  Gesell,  8/,  {1919),  No.  2,  pp.  31,2-SlJ,,  figs.  20).— Following 
an  introduction  covering  the  general  features  of  the  subject  by  Scburig,  a  report 
is  given  by  the  author  on  studies  conducted  in  Germany  in  different  localities  of 
the  effects  of  mines,  canals,  water  works,  and  other  Industries  on  the  water 
level  in  agricultural  and  garden  soils.  It  Is  shown  that  these  industries  have  a 
varying  effect,  depending  upon  their  size  and  attending  geologic  circumstances. 
Considerable  graphic  data  obtained  from  such  studies  ai-e  given,  together  with 
a  description  of  the  methods  of  study  and  precautions  to  be  tal^en. 

The  moisture  equivalent  in  relation  to  tlie  mechanical  analysis  of  soils, 
H.  E.  MiDDLETON  {Soil  ScL,  9  {1920),  No.  2,  pp.  159-167,  fig.  i).— Experiments 
conducted  by  the  Bureau  of  Soils  of  the  U.  S.  Department  of  Agriculture  are 
reported,  which  showed  that  the  moisture  equivalent  may  not  be  used  as  a 
basis  for  the  classification  of  soils,  but  may  be  of  valuable  assistance  in  the 
interpretation  of  the  mechanical  analysis.  There  is  a  direct  relationship  be-' 
tween  the  moisture  equivalent  and  the  percentages  of  sand,  silt,  and  clay  in 
the  soil,  as  determined  by  mechanical  analysis.  This  relation  may  be  expressed 
as  0.063  sand  +  0.291  silt  +  0.426  clay  =  moisture  equivalent.  The  presence  of 
considerable  amounts  of  organic  matter  in  the  soil  tends  to  increase  the  moisture 
equivalent  and  to  disturb  the  relation  between  the  moisture  equivalent  and  the 
mechanical  analysis. 

A  new  soil  elutriator,  W.  Gardner  {Soil  Sci.,  9  {1920),  No.  S,  pp.  191-195, 
figs.  2). — A  new  soil  elutriator  developed  at  the  Utah  Experiment  Station  is  de- 
scribed and  illustrated  and  its  theory  of  operation  discussed.  The  nature  of  the 
process  involved  is  such  that  a  steady  stream  of  muddy  water  is  introduced 
at  the  bottom  of  the  smallest  of  a  series  of  19  cylindrical  vessels,  ranging  iu 
diameter  in  arithmetical  progression  from  4  to  40  cm.  The  stream  leaves  the 
first  cylinder  through  a  conical  cap,  entering  the  second  through  a  conical  base 
and  so  on  throughout  the  series. 

Sampling  soil  plats,  F.  E.  Bear  and  G.  M.  McClure  {Soil  ScL,  9  {1920),  No 
1,  pp.  65-75,  figs.  4)- — In  a  contribution  from  the  Ohio  State  University,  an  ex- 
periment is  reported  to  determine  how  to  choose  a  composite  which  would  accu' 
rately  represent  a  plat  for  the  particular  day  on  which  it  was  chosen. 

Two  plats  of  ground,  each  -j^^  acre  in  size,  were  set  aside  for  this  test.  Pla 
1  was  as  uniform  as  could  be  secured  on  the  experimental  field,  and  plat  2  was 
chosen  for  its  lack  of  uniformity.  On  the  basis  of  this  study  it  is  concluded  tc 
be  desirable  to  locate  the  samples  of  soil,  for  the  composite  representing  eacl 
plat,  uniformly  over  the  plat.  There  appears  to  be  no  argument  in  favor  o: 
selecting  separate  samples  of  the  surface  and  subsurface  soil,  but  it  is  desirablt 
that  all  samples  be  taken  to  a  depth  well  beyond  the  plow  line.  According  to  thi 
plan  recommended  the  composite  from  each  ^^-acre  plat  would  be  made  up  o 
20  samples,  each  chosen  to  a  depth  of  12  in.  and  arranged  uniformly  over  th 
plat.  In  all  subsequent  samplings  of  these  plats  the  location  of  the  samples  an( 
the  method  of  taking  them  should  be  as  nearly  an  exact  duplication  of  the  firs 
sampling  as  possible. 

The  influence  of  sand  upon  the  concentration  and  reaction  of  a  nutrien 
solution  for  plants,  J.  W.  Shive  {Soil  Sci.,  9   {1920),  No.  3,  pp.  169-179).- 
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Studios  conducted  at  the  New  Jersey  Experiment  Stations  on  the  Influence  of 
washed  sand  of  four  different  degrees  of  fineness,  and  of  very  tine  unwashed 
sand,  upon  the  reaction  and  concentration  of  a  nutrient  solution,  are  reported. 

The  solution  was  applied  to  the  sand  in  culture  pots  to  give  a  moisture  content 
of  GO  per  cent  of  the  water-retaining  capacity  of  the  sand  in  every  case.  The 
solution  was  renewed  at  stated  intervals  after  as  much  as  possible  of  the  old 
solution  had  been  extracted  from  the  sand  by  suction.    Tests  were  made  of  these 

:  solution  samples  for  the  hydrogen-Ion  concentration  and  for  the  total  salt  con- 
centration, and  the  results  of  these  tests  were  compared  with  those  of  similar 

I  tests  of  the  original  solution.  • 

It  was  found  that  with  the  different  grades  of  washed  sand  there  was  no 

1  evidence  of  the  adsorption  of  salts  or  ions  in  sufficient  amounts  to  alter  mate- 
rially either  the  reaction  or  the  total  salt  concentration  of  the  solution  in  contact 
with  the  solid  particles  of  the  substrata.  The  adsorptive  capacity  of  the  un- 
washed sand  was  sufficient  to  reduce  the  total  salt  concentration  of  the  solution 
from  1.76  atmospheres  to  1.61  atmospheres  (average  reduction  of  8.5  per  cent) 
during  the  first  24-hour  interval.  The  reaction  of  the  nutrient  solution  was  not 
markedly  altered  by  contact  with  the  unwashed  sand.  By  renewal  of  the  nutrient 
solution  the  initial  adsorptive  effect  of  the  unwashed  sand  was  soon  eliminated, 
apparently  by  saturating  its  adsorptive  capacity.  The  adsorptive  properties  of 
♦he  unwashed  sand  appeared  to  be  due  to  the  very  finely  divided  colloidal  or 
semicolloidal  material  which  was  removed  from   the  sand  in   the  process  of 

I  washing. 

!      Colorinietric  determination  of  hydrogen-ion  concentration  without  buffer 

I  mixtures,  with  especial  reference  to  soils,  L.  J.  Gillespie  {Soil  Sci.,  9  (1920), 

;  No.  2,  pp.  115-136,  fi(j.  1). — A  simple  technique  as  developed  by  the  Bureau  of 
Plant  Industry  of  the  U.  S.  Department  of  Agriculture  is  described  in  full  for 
the  preparation  and  use  of  a  series  of  color  standards  for  the  colorinietric 
determination  of  the  hydrogen-ion  exponent.    No  buffer  mixtures  are  required. 

;  From  the  method  of  calibration,  however,  any  salt  or  protein  errors  will  be 

j  the  same  as  if  the  measurement  had  been  made  witli  the  0.05  M  buffer  mixtures 
of  Clark  and  Lubs. 

I      Each  color  standard  consists  of  two  test  tubes,  one  tube  containing  dilute 

j  alkali  and  the  other  dilute  acid.  The  tubes  contain  altogether  10  drops  of 
Indicator  solution,   the  10  being  divided  between   the  alkaline   and  the  acid 

:  tubes  in  various  drop-ratios.     A  table  is  given   containing  all   the  necessary 

i  data. 

I  The  method  is  based  on  a  study  of  the  nature  of  the  color  change  of  the 
Indicators  with  change  of  hydrogen-ion  exponent  (pH).    For  all  the  indicators 

>  selected  the  following  equation,  which  comes  from  the  mass  action  law,  was 

1  found  to  hold  within  the  experimental  error  of  the  color  readings:  pn=/i;+ 
log  (drop-ratio).  The  indicators  studied  are  from  the  selection  of  Clark  and 
Lubs;  and  the  values  of  the  constant  k  of  the  equation,  good  to  about  0.1  at 
25-30°,  are  as  follows :  Bromphenol  blue,  4.1 ;  methyl  red,  5 ;  broracresol  purple, 
6.3 ;  bromthymol  blue,  7.1 ;  phenol  red,  7.7 ;  cresol  red,  8.1 ;  and  thymol  blue 
(alkaline  range),  8.S.  Soil  extracts  were  prepared,  water  clear,  by  the  use  of 
oolloidal  iron  solution.  Measurement  of  the  hydrogen-ion  exponents  of  these 
extracts  (from  nine  soils  only)  gave  the  same  results  as  were  obtained  by  the 
usual  methods.  Without  further  study,  however,  such  use  of  colloidal  iron 
can  not  be  recommended  for  general  use. 
A  list  of  22  references  to  literature  bearing  on  the  subject  is  Included. 
The  determination  of  ammonia  in  soil,  D.  J.  Matthews  (Jour.  Agj:  Sci. 
[England],  10  {1920),  No.  1,  pp.  72-85,  figs.  2).— A  method  and  a  so-called  aera- 
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tion  apparatus  are  described  and  illustrated  wliich,  on  test  with  heavy  loam, 
heavy  clay,  light  sand,  heavily  fertilized  tomato-liouse  soils,  and  calcareous 
soil,  showed  that  ammonia  can  be  recovered  from  soil  with  an  efficiency  of 
from  9S.5  to  99.5  per  cent  in  six  hours  in  the  apparatus.  For  most  purposes  it 
was  sufficient  to  aerate  the  soil  for  three  hours. 

Highly  fertilized  glasshouse  soils  underwent  partial  decomposition  in  the 
cold  with  magnesia.  In  sucli  cases  it  is  stated  that  the  soil  should  be  aerated 
with  magnesia  and  strong  sodium  chlorid  solution  for  a  definite  time,  say  tliree 
hours.  Tlie  complete  recovery  of  added  ammonia  from  a  calcareous  soil  was 
difficult  unless  the  soil  was  finely  ground. 

Soil  reaction,  A.  Demolon  {Rev.  Sci.  [Paris],  58  {1920),  No.  6,  pp.  173-177).^ 
This  is  a  review  of  literature  on  tlie  cause,  nature,  and  determination  of  soil 
acidity,  talcing  up  both  chemical  and  physical  methods  of  determination  and 
calling  particular  attention  to  the  bacteriological  meihod  of  studying  soil 
acidity  by  means  of  the  presence  of  Azotobacter.  Works  on  the  influence  of 
acidity  on  fertilizers  and  vegetation  and  the  correction  of  acidity  by  liming  are 
also  reviewed. 

The  effect  of  aeration  and  other  factors  on  the  lime  requirement  of  a 
muck  soil,  S.  S.  Walker  {Soil  Sci.,  9  {1920),  No.  1,  pp.  77-Si).— Experiments 
conducted  at  the  Louisiana  Exjjeriment  Stations  are  reported  in  which  a  typical 
black  muck  soil  was  treated  in  various  ways  in  order  to  study  the  effect  of 
aeration  and  other  factors  on  the  lime  requirement,  as  determined  by  the  John- 
son method. 

It  was  found  that  the  lime  requirement  of  this  soil  was  increased  by  air- 
drying.  When  the  soil  was  kept  moist  and  frequently  stirred  for  a  period  of 
eight  months  the  increase  of  acidity  was  decidedly  less  than  when  it  was  kept 
covered  with  water  in  a  sealed  jar.  Soil  which  was  tii'st  neutralized  with  cal- 
cium carbonate  and  then  kept  for  a  period  of  eight  months,  under  either 
aerobic  or  anaerobic  conditions,  developed  a  great  deal  more  acidity  than  did 
unneutralized  soil  under  the  same  conditions.  This  is  explained  by  the  law 
of  mass  action.  The  lime  requirement  of  all  samples  stored  in  a  moist  condition 
was  increased,  but  the  air-dried  sample  decreased  in  acidity  during  storage.  It 
was  emphasized  that  results  obtained  by  the  Johnson  and  similar  methods  are 
comparative  rather  than  absolute,  and  that  rigid  conditions  must  be  adhered  to 
in  using  such  methods. 

The  reaction  of  the  soil  as  influenced  by  the  decomposition  of  green 
manures,  L.  P.  Howard  {Soil  Sci.,  9  {1920),  No  1,  pp.  27-39).— Studies  of  the 
influence  of  green  manures  on  the  reaction  of  soil  at  the  Rhode  Island  Experi- 
ment Station  are  reported.  The  plan  followed  consisted  in  sampling  the  soils  at 
various  periods  during  the  season  to  follow  changes  in  acidity  and  in  organic ; 
matter. 

While  no  conclusions  seem  to  be  warranted  from  the  limited  data  obtained  in 
the  experiments,  it  was  shown  that  there  was  practically  no  net  increase  in  i 
acidity  during  the  years  1915  and  1916,  finely  ground  limestone  having  been 
applied  in  1914.  In  fact,  there  was  no  evidence  that  any  acidity  had  resulted 
from  the  use  of  rye  as  a  cover  crop  for  a  quarter  of  a  century.  The  legumes,  ^ 
however,  during  the  same  time  considerably  increased  the  lime  requirements. 
In  the  uncropped  soils  treated  in  the  laboratory  with  an  equal  weight  of  green 
rye  as  compared  with  clover,  the  rye  increased  the  lime  requirement  300  to  400 
lbs.,  or  about  twice  as  much  as  the  clover,  and  the  increase  was  maintained  from 
July  to  December. 

The  •comparative  rate  of  decomposition  of  green  and  cured  clover  tops 
in  soil,  A.  L.  Whiting  and  W.  R.  Schoonovee  {Soil  Set.,  9  (1920),  No.  2,  pp. 
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lS7-l.'i9). — Studies  on  the  comparative  rate  of  deconipositlon  of  preen  and  of 
cured  red  clover  tops  in  soil,  conducted  at  the  University  of  Illinois,  are  reported. 
Curing  retarded  the  rate  of  decomposition  as  measured  hy  ammonification, 
nitrification,  and  loss  of  carbon  in  both  laboratory  and  greenhouse  experiments. 
The  green  clover  produced  nitrate  very  rapidly,  with  a  niaxinuun  transformation 
in  the  laboratory  experiment  at  43  days  of  3r).S  per  cent,  while  with  the  cured 
clover  at  the  same  period  only  15.7  per  cent  of  the  nitrogen  had  been  transformed. 
In  the  greenhouse  experiment  the  green  clover  was  well  in  the  lead  in  nitrate 
production  during  the  first  two  months.  Greei\  and  cured  red  clover  underwent 
the  same  kind  of  decomposition  under  aerobic  conditions.  With  the  oxygen  sup- 
ply limitetl,  the  types  of  decomposition  of  green  and  cured  red  clover  were  vastly 
different.  Tliere  was  no  measurable  loss  or  gain  of  nitrogen  during  the  experi- 
ment. The  loss  of  carbon  and  the  change  in  the  carbon-nitrogen  ratios  agreed 
with  the  other  determinations  in  showing  a  difference  in  rate  of  decomposition 
between  the  green  and  the  cured  clover,  but  did  not  indicate  a  difference  in  kind. 
Tlie  change  which  dehydration  (curing)  brought  about  in  the  rate  of  the 
Initial  decomposition  appeared  to  be  of  a  physical  nature  only.  An  explanatory 
hypothesis  is  advanced  that  dehydration  resulted  in  a  hardening  and  shrivel- 
ing of  the  tissues,  which  interferes  with  the  reentrance  of  water  and  conse- 
quently delays  the  decomposition  because  the  bacteria  must  await  the  soften- 
ing of  the  tissues  before  they  are  able  to  start  their  work,  while  with  the  green 
no  such  delay  occurs,  as  the  cells  are  already  hydrated.  Planting  oats  three 
days  after  treating  the  soil  with  green  and  cured  clover  resulted  in  serious 
Injury  which  delayed  growth.    It  was  greater  with  the  green  clover. 

Determination  of  the  degree  of  decomposition  of  moor  and  peat  samples, 
G.  Kki'pki.eu  {Mitt.  Ter.  Ford.  MoorkuU.  Dvut.  Reiche,  38  {1920),  No.  1,  pp. 
iS).—X  method  for  the  determination  of  the  degree  of  decomposition  of  peat 
and  moor  soils  is  described,  which  is  characterized  as  the  percentage  of  total 
reducti(»n  process. 

Tests  of  this  method  with  different  peat  and  moor  soils,  including  two  samples 
of  brown  coal,  are  reported,  which  show  that  sphagnum  peats  of  recent  origin, 
particularly  the  varieties  which  are  used  for  peat  litter,  have  a  very  low 
degree  of  d(>composition  which  hardly  exceeds  25  per  cent,  or,  in  other  words, 
iiliproximately  75  per  cent  of  the  original  plant  substance  still  exists  in  the 
peat.  Samples  of  sphagnum  peat  of  more  ancient  origin  were  much  more 
strongly  decomi)osed,  the  degree  of  decomposition  varying  between  70.9  and 
Ts.s  per  cent.  Lowland  moor  soil  samples  also  showed  a  rather  high  degree  of 
'leconiposition  which  increased  with  the  depth.  Brown  coal  showed  an  almost 
lix)  per  cent  degree  of  decomposition.  Studies  of  a  profile  of  a  large  moor  were 
made  for  purposes  of  comparison,  which  gave  approximately  the  same  results. 

It  is  concluded  that  while  the  method  used  needs  considerable  further  testa 
with  different  kinds  of  peat,  it  has  considerable  usefulness  and  will  give  results 
which  can  answer  numerous  questions. 

The  humin  acids,  S.  t)nf:N  {KoUoidchcm.  Bcihefte,  11  {1919),  No.  3-9,  pp. 
';'>-2(;0,  fif/.s.  21). — The  author  in  this  work  attempts  to  summarize  the  chem- 
istry and  physical  chemistry  of  the  natural  human  acids,  especially  as  they  are 
ihought  to  exist  in  soils.  The  first  part  deals  purely  with  the  chemistry  and 
lihysics  of  humin  acids,  and  the  second  part  takes  up  these  acids  with  reference 
to  the  formation  of  humus  in  soils. 

It  is  maintained  that  humin  acids  are  an  essential  constituent  of  the  materials 
of  soils  characterized  as  hunuis,  and  in  this  respect  play  an  important  part  as 
a  result  of  their  acid  nature  and  their  individual  physical  characteristics.  It 
is  slated  that  they  are  relatively  easy  to  isolate  in  a  lair  blate  of  purity.     At- 


II 


214  EXPERIMENT  STATION   RECORD.  [Vol.43 

tention  is  called  to  the  fact,  however,  that  there  is  no  standard  of  p\irity  for 
such  substances  by  comparison  with  which  their  degree  of  purity  can  be  ac- 
curately indicated.  For  this  reason  an  apparent  purification  process  may  in 
reality  serve  to  concentrate  certain  impurities. 

On  the  other  liand  it  is  brought  out  that  hurain  acids  obtained  in  different 
ways  and  of  different  ages  and  biological  history  show  so  much  similarity  with 
reference  to  their  composition,  chemical  constants,  and  their  important  chem- 
ical properties  that  there  is  no  doubt  such  acids  are  substances  of  fixed  con- 
stituents and  properties,  which  ^re  contaminated  witli  different  foreign  sub- 
stances consisting  of  humus  acids,  peat  acids,  soil  acids,  and  the  like.  To  a 
certain  extent  it  Is  concluded  with  Berzelius,  Hoppe-Seyler,  Berthelot,  and 
others  that  humus  and  humus  acids  are  related  to  certain  substances  in  the 
soil.  While  in  this  connection  the  author  apparently  is  not  much  impressed 
with  theories  of  adsorption,  adsorption  complexes,  and  adsorption  decomposi- 
tion, he  considers  it  evident  that  humus  bodies  and  humin  acids  occur  In  dif- 
ferent dispersoid  divisions.  This  physical  condition  is  considered  to  be  of  strik- 
ing importance  for  certain  appearances,  but  in  other  reactions  the  inherent 
purely  chemical  properties  play  the  most  important  part.  In  this  connection 
he  gives  a  rather  extensive  basic  study  of  the  laws  of  chemical  mass  action, 
hydrolysis,  and  disassociation  appearances,  together  with  a  rather  exhaustive 
discussion  from  the  chemical  standpoint. 

A  list  of  386  references  to  literature  bearing  on  the  subject  is  included. 

Nitrate  production  in  field  soils  in  Illinois,  A.  L.  Whiting  and  W.  R. 
ScHOONovER  (Illinois  Sta.  Bui.  225  {1920),  pp.  21-63). — Four  years'  studies  are 
reported  which  were  undertaken  in  order  to  measure  systematically  the  amount 
and  rate  of  nitrate  production  in  certain  surface  soils  of  Illinois,  principally 
with  respect  to  the  influence  exerted  by  seasonal  changes,  soil  treatment,  differ- 
ent crops,  and  rainfall. 

It  was  found  that  the  most  important  factor  in  increasing  nitrate  production 
is  soil  treatment.  Raw  rock  phosphate  was  an  important  factor  in  increasing 
the  amount  of  nitrate  produced,  and  in  good  rotations  the  effect  of  rock  phos- 
phate was  much  greater  than  in  poor  rotations.  The  complete  treatment  with 
organic  matter,  phosphate,  and  limestone  furnished  the  largest  amount  of 
nitrates,  and  at  an  earlier  period  than  organic  matter  and  limestone  or  organic 
matter  alone. 

It  was  further  found  that  the  nitrogen  of  red  clover  or  of  sweet  clover 
plowed  under  in  April  or  May  furnished  nitrate  for  the  succeeding  crop.  Stable 
manure  was  efficient  in  nitrate  production,  especially  when  used  with  phosphate 
and  limestone,  but  when  applied  alone  it  did  not  approach  the  rate  and  amount 
of  production  exhibited  by  the  green  sweet  clover  or  green  red  clover.  Active 
organic  matter  greatly  increased  the  amount  of  nitrate  in  brown  silt  loam. 
Crop  rotations  in  which  legumes  were  used  as  green  manure,  and  in  which 
the  crop  sequence  was  such  as  not  to  have  two  crops  in  succession  that  are 
heavy  feeders  on  nitrogen,  were  superior  for  nitrate  production  to  rotations  in 
which  these  points  were  ignored.  With  corn  and  soy  beans,  the  maximum 
nitrate  production  occurred  in  most  cases  in  June.  On  land  in  wheat  and  oats 
the  largest  production  was  found  in  May. 

The  most  active  period  of  production  and  accumulation  of  nitrates  was  dur- 
ing late  spring  and  early  summer.  A  second  active  period  occurred  frequently 
in  the  autumn,  which  is  considered  the  second  approach  to  optimum.  Little 
nitrate  production  occurred  in  summer  unless  the  weather  was  cool  and  there 
was  a  supply  of  available  moisture.     No  evidence  of  nitrate  production  was 
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found  In  the  winter.  Crop  residues  were  efTeclive  In  preventing  the  loss  of 
nitrates  from  leaching,  as  was  also  a  growinj;  cr<)[)  occupying  tlie  soii. 

"  Tlie  period  of  greatest  utilization  of  nitrates  by  corn,  as  judged  l)y  the 
decreases  found  in  the  nitrogen  supply  in  tlie  soil,  coincides  with  the  period  of 
greatest  visible  increase  in  growth,  which  occurs  usually  between  June  25  and 
July  15.  The  period  of  greatest  utilization  of  nitrates  for  wheat  and  oats  is 
earlier  in  the  season  than  for  corn,  coming  usually  about  the  middle  of  May  or 
early  in  June.  It  occurred  in  these  studies  earlier  with  wheat  than  with  oats. 
The  period  of  greatest  utilization  of  nitrates,  as  well  as  the  rate  and  amount  of 
production,  is  directly  related  to  soil  treatment.  In  these  studies  tlie  properly 
treated  plats  were  taking  in  more  nitrates  and  at  an  earlier  period  than  those 
receiving  poorer  treatment.  The  recovery  of  efficiency  in  nitrate  production 
occurred  at  an  earlier  date  and  in  a  greater  degree  on  the  plats  receiving  the 
proper  soil  treatment." 

The  formation  of  nitrates  in  a  soil  following  the  groAvth  of  red  clover 
and  of  timothy,  T.  L.  Lyon,  J.  A.  Bizzell,  and  B.  D.  Wilson  (Soil  Sci.,  9 
(11)20),  No.  1,  pp.  53-64). — Experiments  conducted  at  Cornell  University,  in 
which  a  sand  soil  of  moderate  fertility  and  good  drainage  and  growing  different 
crops  was  leached  are  reixjrted.  The  leaching  was  accomplished  while  the 
crops  were  on  the  soil.  The  soil  was  abundantly  linied  and  fertilized  with  acid 
phosphate,  potassium  chlorid,  and  dried  blood.  Six  cylinders  were  planted  to 
timothy  and  6  to  red  clover.  The  soil  in  aU  cases  was  inoculated  with  Bacillus 
radicicola. 

During  the  time  the  timothy  and  clover  were  growing,  the  soil  was  leached 
with  distilled  water  from  time  to  time.  Nitrogen  was  determined  in  the 
drainage  water  and  in  the  crops  of  timothy  and  clover.  After  these  crops  were 
removed,  the  soil  was  allowed  to  remain  in  fallow  for  a  month,  leached,  and 
nitrogen  determined  in  the  drainage.  Of  the  cylinders  on  which  timothy  had 
been  grown,  two  were  planted  to  oats,  two  to  maize,  and  two  kept  free  of 
vegetation.  The  clover  cylinders  were  treated  in  the  same  way.  All  were 
leached  from  time  to  time  and  nitrogen  determined  in  the  drainage  water  and 
also  in  the  crops. 

There  was  little  difference  in  the  quantities  of  nitrogen  leached  from  the 
timothy  soil  and  clover  soil  during  the  time  those  two  crops  were  growing  on 
them.  There  was  about  six  times  as  much  nitrogen  leached  from  the  clover 
soil  during  the  month  that  both  soils  stood  fallow  after  the  timothy  and  clover 
crops  had  been  removed.  There  was  only  about  twice  as  much  nitrogen  leached 
from  the  fallow  clover  soil  as  from  the  timothy  soil  during  the  next  five  months. 
At  the  end  of  this  period  the  rate  of  nitrate  production  in  the  clover  soil  was 
little  greater  than  in  the  timothy  soil.  The  crops  of  oats  and  maize  following 
clover  were  larger  and  contained  more  nitrogen  than  did  those  following 
timothy. 

The  experiment  taken  as  a  whole  shows  that  under  the  same  conditions  of 
soil  and  treatment  clover  caused  a  greater  production  of  available  nitrogen 
than  did  timothy.  This  effect  is  shown  in  the  nitrate  content  of  the  drainage 
water  and  the  total  nitrogen  content  of  the  oats  and  maize. 

Nitrification  in  semiarid  soils,  W.  P.  Kelley  (Brasil  Agr.,  4  (1919),  Nos.  6, 
pp.  160-162;  7,  pp.  202-205;  8,  pp.  229-232;  9,  pp.  25i-254).— Experiments  con- 
ducted at  the  University  of  California  are  reported. 

It  was  found  that  the  nitrification  of  dried  blood,  bone  meal,  and  ammonium 
sulphate  when  used  in  different  concentrations  varied  widely  during  four 
weeks'  Incubation.  In  certain  soils  in  which  nitrification  with  bone  meal  and 
ammonium  sulphate  was  acU\e,  treatment  with  dried  blood  resulted  in  little 
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or  no  nitrification.  Such  amounts  of  dried  blood  as  are  used  in  practice  pro- 
duced active  uitrilication.  An  addition  of  bone  meal  equal  in  nitrogen  content 
to  an  addition  of  1  per  cent  of  dried  blood  was  apparently  toxic  to  nitritica- 
tion.  Experience  with  a  great  diversity  of  soils  from  different  localities  showed 
that  the  incapacity  t«  nitrify  1  per  cent  dried  blood  is  not  limited  to  any  par- 
ticular type  of  soil. 

The  conclusion  is  therefore  drawn  that  California  soils  in  general  are  capable 
of  actively  nitrifying  the  amounts  of  dried  blood  used  in  agricultural  practice. 
Studies  of  the  influence  of  alkali  salts  upon  nitritication  showed  t^iat  the 
presence  of  0.05  per  cent  sodium  carbonate  interfered  with  the  nitrification  of 
1  per  cent  of  dried  blood,  while  0.4  per  cent  sodium  carbonate  had  no  effect  on 
0.1  per  cent  of  dried  blood.  The  presence  of  0.1  per  cent  of  sodium  carbonate 
was  toxic  to  the  nitrification  of  0.15  per  cent  of  ammonium  sulphate,  but  was 
stimulating  to  the  nitrification  of  0.0625  per  cent  of  ammonium  sulphate. 

In  general,  additions  of  an  excess  of  nitrogenous  substances  resulted  in  an 
accumulation  of  nitrates. 

A  list  of  35  references  to  literature  bearing  on  the  subject  is  included. 

Some  soil  studies,  W.  P.  Headden  (Proc.  Soc.  Prom.  A(jr.  Set.,  39  {1919),  pp. 
22-38).- — Data  on  excessive  nitrate  accumulation  obtained  from  studies  of  beeE 
and  wheat  crops  and  the  soils  growing  them  at  the  Colorado  Experiment  Station 
are  reviewed.  It  is  concluded  that  "  no  refutation  has  as  yet  been  made  of  the 
theory  that  the  nitrogen  of  these  nitrates  is  derived  from  the  atmosphere  through 
bacterial  agencies." 

The  isolation  and  study  of  nitrifying  bacteria,  W.  M.  Gicbs  {Soil  Sci.,  8 
{1919),  No.  6,  pp.  i27--'f81,  fifls.  6). — Investigations  conducted  at  the  Idaho  Ex- 
periment Station  are  reported,  which  were  planned  to  study  primarily  the  rela- 
tions of  the  nitrifying  bacteria  in  soils  to  their  environment.  The  report  deals 
with  the  work  of  isolation  and  the  morphology  of  the  organisms  and  presents  the 
methods  emploj^ed. 

Pure  cultures  of  Nitrosomonas  and  Nitrobacter  were  isolated  from  soil  and 
cultivated  on  artificial  media.  Both  developed  readily  on  plates  of  washed  agar 
or  silicic  acid  gel.  The  latter  medium  was  more  satisfactory  in  the  work  of 
isolation,  disregarding  its  difficulty  of  preparation,  but  after  pure  cultures  were 
secured  washed  agar  was  used  with  success.  The  colonies  which  developed  on 
the  plates  were  extremely  small,  and  required  the  iise  of  the  microscope  in  the 
study  of  their  characteristics.  Isolated  colonies  were  removed  from  the  medium 
by  means  of  a  modification  of  the  Barber  apparatus. 

It  was  found  that  pure  cultures  of  either  Nitrosomonas  or  Nitrobacter  will 
produce  no  visible  growth  when  inoculated  into  bouillon.  In  using  bouillon  as  a 
purity  test  0.5  cc.  of  the  culture  must  be  used  as  inoculum  to  give  reliable  results. 
Pure  cultures  of  these  organisms  can  be  maintained  in  liquid  medium  for  an 
indefinite  period  of  time.  Ttte  enrichment  process  with  both  Nitrosomonas  and 
Nitrobacter  can  be  continued  for  an  indefinite  period  of  time  without  the  slightest 
loss  of  activity  of  the  organisms.  The  F52  enrichment  showed  as  great  activity 
as  any  of  the  preceding  generations.  Neither  the  enrichment  process  nor  the 
securing  of  superenrichment  cultures  will  yield  a  pure  culture  of  Nitrosomonas  or 
Nitrobacter  without  the  use  of  suitable  solid  media.  By  careful  manipulation  the 
number  of  nitrifying  organisms  in  the  enrichment  cultures  can  be  increased 
from  relatively  few  to  a  number  greater  than  10,000,000  per  cubic  centimeter  of 
the  culture  solution.  Soil  extract  used  to  prepare  the  nutrient  solutions  for  the 
cultivation  of  both  Nitrosomonas  and  Nitrobacter  did  not  prove  toxic  in  either 
case.  Sodium  chlorid  in  a  concentration  of  1  per  cent  was  very  toxic  toward 
Nitrosomonas. 

A  list  of  67  references  to  works  byothers  bearing  on  the  subject  is  included. 
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Inoculation  of  lesmncs  with  nitragin  (Rev.  Asoc.  Rural  Urxtguny,  ^8  (1019), 
Xn.  12.  pp.  ISl-lHJi). — This  report  suuiiuarizes  the  works  of  others  bearing  on 
tlie  subject  and  deals  with  experience  which  indicates  that  nitragin  is  not  appli- 
cable to  all  soils,  especially  those  in  poor  tillli  and  those  rich  in  nitrogen.  It  is 
concluded  that  tiie  proper  soil  conditions  under  which  nitragin  may  be  effectively 
used  are  poverty  in  nitrogen,  sufliciency  of  other  fertility  constituents,  and 
moisture,  and  the  soil  neither  achl  nor  excessively  alkaline. 

The  protozoan  fauna  of  the  soils  of  New  Jersey,  C.  U.  Fkllers  and  F.  E. 
Ai.uso.N  (i<oil  Sci.,  9  (1920),  Xo.  1,  pp.  1-25,  ftya.  //).— This  paper,  a  contribution 
from  the  New  Jersey  Experiment  Stations,  presents  studies  on  methods  and 
media  for  culture  and  examination,  excystation,  reproduction,  and  distribution 
of  the  protozoan  fauna  of  a  large  number  of  New  Jersey  soils  of  varying 
degrees  of  fertility  and  reaction.  Most  of  the  soils  were  sampled  at  a  dei)th  of 
from  1  to  4  in.  and  examined  several  times  at  different  seasons  with  the  use 
of  several  media. 

Protozoa  were  found  in  all  the  soils  exaiinned,  the  number  of  species  identi- 
fied from  any  one  soil  varying  from  2  to  28.  Poor  sandy  acid  or  forest  soils 
contained  the  least  number  of  species,  while  fertile  soils,  rich  in  organic  matter 
or  with  high  water-holding  capacity,  contained  the  greatest  number.  Of  the 
104  species  identified  from  New  Jersey  soils,  51  were  ciliates,  35  were  flagel- 
lates, 14  were  rhizopods,  and  4  were  heliozoa.  In  addition  to  the  protozoa,  10 
genera  of  algiv'  and  6  of  diatoms  were  identified.  Nematodes  were  common, 
but  rotifers  or  crustaceans  were  not  encountered.  Of  the  species  classed  as 
being  abundant  in  the  soil,  17  were  ciliates,  6  were  flagellates,  and  1  a  rhizuiM)d. 
The  ciliates  outnumbered  the  flagellates  in  the  number  of  species  identified, 
but  not  in  actual  numbers  of  organisms  in  the  soil.  In  point  of  numbers  the 
rhizopods  and  heliozoa  ranked  third  and  fourth,  respectively.  No  suctoria  were 
encountered. 

It  is  believed  that  in  normal  New  Jersey  soils  protozoa  exist  mainly  in  a 
nontrophic  state.  Only  two  soils  out  of  some  hundred  samples  taken  all  over 
the  State  showed  the  presence  of  living  protozoa  on  direct  examination.  In 
soils  which  were  saturated  with  water  for  several  hours,  or  in  standing  soil 
water,  field  ditches,  and  plow  furrows  limited  numbers  of  protozoa  were  usually 
found. 

The  soil  microfauna  consists  principally  of 'those  small,  simple,  and  hardy 
protozoa  which  are  able  to  withstand,  by  means  of  encystation  or  otherwise, 
such  extremes  of  heat  and  cold,  desiccation,  aeration,  etc.,  as  are  natural  to 
their  life  in  the  soil.  Practically  all  the  species  which  were  identified  from 
the  soil  have  also  been  found  in  the  fresh-water  lakes,  ponds,  pools,  and  streams 
of  the  State,  but  not  in  the  same  relative  abundance.  Some  species  which 
are  abundant  in  .soil  are  rarely  encountered  in  fresh  water,  and  vice  versa 
several  of  the  most  comuKm  plankton  organisms  in  rhe  State  are  but  rarely 
found  in  soil. 

A  new  theory  to  replace  the  old  "  egg  and  germ  "  theory  of  distribution  of 
protozoa  in  soil  is  put  forth  as  follows:  Some  protoza  undoubtedly  are  spread 
by  rain,  winds,  animals,  and  other  natural  forces,  but  it  Is  not  believed  that 
these  means  are  suflicient  to  account  for  the  large  number  of  organisms  of 
many  species  found  in  all  soils.  Protozoa  become  active  in  soil  whenever  there 
Is  excessive  moisture  present  for  a  period  of  several  hours,  and  such  conditions 
are  common  during  prolonged  rains,  especially  in  the  rainy  seasons,  during 
winter  and  spring  thaws,  in  soils  kept  moist  from  seepage,  and  in  poorly 
drained  lands.  E^cj'station  takes  place  followed  by  a  feeding  period  and  con- 
sequent growth,  then  reproduction  takes  place.  As  conditions  become  unfavor- 
able again,  encystation  begins  or  death  occurs.     Since  all  these  processes  may 


218  EXPEEIMENT   STATION   EECORD.  [Vol.43 

* 

take  place  in  the  course  of  a  few  hours  (but  usually  requiring  24  hours  at 
least  for  appreciable  reproduction  to  take  place),  the  whole  life  cycle  of  many 
protozoa  may  be  completed  in  the  soil. 

A  list  of  40  references  to  literature  bearing  on  the  subject  is  included. 

The  value  of  barnyard  manure  on  Utah  soils,  F.  S.  Harris  {Utah  Sta.  Bui. 
112  (1920),  pp.  S-21,  figs.  12). — Experiments  on  the  value  of  farm  manure  in  in- 
creasing the  yield  of  sugar  beets,  potatoes,  wheat,  oats,  and  corn  on  irrigated 
and  dry-farm  soils  in  Utah  are  reported.  Most  of  the  experiments  were  con- 
ducted ofi  deep  rather  fertile  limestone  soil. 

It  was  found  that  manure  applied  to  sugar  beets  at  the  rate  of  10  tons  to  the 
acre  gave  an  increase  In  yield  of  about  1  ton  of  beets  for  each  ton  of  manure. 
Five  tons  to  the  acre  gave  nearly  2  tons  of  beets  for  each  ton  of  manure,  but 
where  as  much  as  40  tons  to  the  acre  were  applied  the  increase  was  only  about 
0.4  ton  of  beets  for  each  ton  of  manure.  Where  potatoes  were  manured  at  the 
rate  of  5  tons  to  the  acre  the  yield  was  increased  by  nearly  13  bu.  for  each  ton 
of  manure,  but  where  40  tons  were  applied  the  increase  was  only  4.3  bu.  for  each 
ton.  Manure  applied  to  wheat  gave  an  increased  yield  of  2  bu.  for  each  ton  of 
manure  where  5  tons  were  applied,  1.13  bu.  where  15  tons  were  applied,  and  only 
0.33  bu.  for  each  ton  of  manure  where  40  tons  were  applied.  Manure  applied  to 
oats  gave  an  increase  of  1.65,  1.21,  and  0.36  bu.  of  grain,  respectively,  for  each 
ton  of  manure  when  5,  15,  and  40  tons  of  manure  to  the  acre  were  applied.  The 
average  of  nine  years  of  manure  applied  to  corn  gave  an  increase  of  3.83  bu.  of 
grain  and  428  lbs.  of  stover,  and  1.61  bu.  of  grain  and  214  lbs.  of  stover,  respec- 
tively, for  each  ton  of  manure  when  5  and  15  tons  were  applied  to  the  land 
each  year. 

The  use  of  farm  manure  under  dry-farming  conditions  did  not  seem  to  be  so 
immediately  profitable  as  under  irrigation,  but  the  residual  effect  of  manure 
under  dry  farming  was  very  marked.  The  use  of  manure  on  expensive  crops, 
such  as  sugar  beets  and  potatoes,  gave  a  higher  return  for  each  ton  of  manure 
than  when  it  was  applied  to  wheat  and  oats. 

Utilizing  soil  potash  by  means  of  intermediary  crops,  A.  W.  Blair  {Proc. 
Soc.  Prom.  Agr.  Sci.,  39  {1919),  pp.  69-74). — Pot  experiments  with  loam  and 
sandy  loam  soil,  conducted  at  the  New  Jersey  Experiment  Stations,  are  reported 
to  determine  the  utilization  of  soil  potash  by  rape,  field  peas,  barley,  buckwheat, 
and  soy  beans.  The  soils  were  limed  and  fertilized  except  with  potash.  It  was 
found  that  the  dry  weights  of  these  crops  grown  without  potash  were  es-sentially 
the  same  as  when  grown  with  potassium  sulphate  on  both  soils. 

"  It  appears  that  soy  beans  and  perhaps  some  other  plants  have  the  habit  of 
storing  up  an  abnormal  supply  of  potash  where  this  is  supplied  in  readily 
available  form.  .  .  .  Here,  then,  are  crops  that  can  use  rather  large  amounts 
of  the  soil  potash  when  forced  to  do  so,  but  if  permitted,  will  also  use  additional 
commercial  potash  for  which  apparently  there  is  no  return.  Such  plants  should 
be  more  widely  used  to  liberate  the  locked-up  potash  of  the  mineral  particles 
of  soils  rich  in  potash." 

Nitrogen  Products  Committee. — Final  report  {London:  Min.  Munitions 
War,  1919,  pp.  Vl-{-35t,  pis.  17,  fig.  1;  abs.  in  Chem.  Trade  Jour,  and  Chem. 
Engin.,  66  {1920),  Nos.  1705,  pp.  91-97;  1706,  pp.  125-130).— This  is  the  final 
report  of  the  Nitrogen  Products  Committee,  appointed  in  June,  1916,  of  which 
H.  E.  P.  Goold-Adams  was  chairman,  and  including  among  others  representa- 
tives from  the  Board  of  Agi-iculture  and  Fisheries,  (1)  to  consider  the  rela- 
tive advantages  for  England  and  for  the  British  Empire  of  the  various  meth- 
ods for  the  fixation  of  atmospheric  nitrogen,  from  the  point  of  view  both  of 
war  and  peace  purposes,  to  ascertain  their  relative  costs,  and  to  advise  on  pro- 


1 


1920]  SOILS — FERTILIZERS.  219 

posals  relevant  thereto  which  may  be  submitted;  (2)  to  examine  Into  the 
supply  of  the  raw  materials  required — e.  g.,  pure  nitrogen  and  hydrogen — 
and  into  the  utilization  of  the  by-products  obtained;  (3)  to  consider  what 
steps  can  witli  advantage  be  taken  to  conserve  and  increase  the  national  re- 
sources in  nitrogen-bearing  compounds  and  to  limit  their  wastage;  and  (4)  to 
carry  out  the  experimental  work  necessary  to  arrive  at  definite  conclusions 
as  to  the  practicability  and  efficiency  of  such  processes  as  may  appear  to  the 
committee  to  be  of  value.  The  evidence  dealing  with  the  economics  of  the 
established  synthetic  and  nonsynthetic  processes  is  summarized  in  the  following 
salient  points  and  conclusions: 

A  metric  ton  of  nitrogen  gas  can  be  separated  from  the  air  by  modern  lique- 
faction processes  for  less  than  fl.  The  market  price  of  a  metric  ton  of  com- 
bined nitrogen  in  the  United  Kingdom  prior  to  the  war  varied  from  £66  to 
£67  (in  the  forms  of  ammonium  sulphate  and  Chile  nitrate,  respectively). 
The  synthetic  processes  can  produce  a  metric  ton  of  combined  nitrogen  at  a 
cost,  from  the  factory,  of  from  £20  to  £30,  whereas  the  lowest  recorded  mar- 
ket price  in  the  United  Kingdom  for  a  metric  ton  of  combined  nitrogen  (as 
ammonium  sulphate)  was  £35.8  in  1897.  The  sj'nthetlc  processes  can  pro- 
duce a  metric  ton  of  concentrated  (93  to  96  per  cent)  nitric  acid  for  about 
half  the  cost  by  the  Chile  nitrate  retort  process,  and  a  metric  ton  of  combined 
nitrogen  ready  for  the  fertilizer  market,  as  cyanamid  or  ammonium  sulphate 
at  a  cost  at  the  factory  of  about  or  even  less  than  one-half  the  prewar  mar- 
ket price  of  combined  nitrogen  in  the  United  Kingdom. 

The  synthetic  processes,  with  the  exception  of  the  arc  process  under  favor- 
able conditions  as  regards  cheap  water  power,  are  not  regarded  as  in  a  posi- 
tion to  produce  nitrate  fertilizers  at  a  sufficiently  low  cost  to  face  the  pos- 
sible competition  of  Chile  nitrate.  This  position  may,  however,  be  altered  by 
the  development  of  more  economical  methods  of  recovering  oxids  of  nitrogen 
in  the  form  of  nitrate  salts.  The  capital  expenditure  for  Installing  the  syn- 
thetic processes  is  not  excessive,  being  somewhat  less  than  or  on  a  parity  with 
the  prewar  market  value  of  the  annual  production,  except  In  the  case  of  the 
arc  process,  for  which  the  outlay  is  nearly  twice  the  market  value  of  the  an- 
nual production.  The  facility  with  which  oxygen  and  the  rare  gases  of  the 
atmosphere  can  be  obtained  as  by-products  in  the  manufacture  of  cyanamid 
and  synthetic  ammonia  is  an  asset  In  favor  of  these  processes  for  British 
conditions,  on  account  of  the  fact  that  several  important  industries  would  de- 
rive a  substantial  advantage  from  the  marketing  of  additional  supplies  of 
these  gases  at  reasonable  prices.  The  relative  merits  of  the  processes  them- 
selves, however,  would  probably  not  be  affected  by  the  prices  obtainable  for 
the  by-products. 

A  number  of  appendixes  are  included  on  different  processes  for  nitrogen 
recovery.  The  section  on  the  recovery  of  nitrogen  from  peat  presents  the  con- 
clusion that  it  is  doubtful  whether  the  utilization  of  peat  on  a  large  scale 
for  nitrogen  recovery  and  power  production  is  likely  to  result  in  the  production 
of  ammonium  sulpliate  at  the  low  costs  sometimes  put  forward,  or  in  the  at- 
tainment of  the  high  profits  that  have  often  been  estimated. 

Tlie  section  on  the  recovery  of  nitrogen  from  sewage  presents  the  conclusion 
that  "  from  a  consideration  of  the  general  conditions  of  modern  sanitation,  and 
from  the  evidence  previously  discussed,  It  Is  apparent  that  a  very  large  pro- 
portion of  the  combined  nitrogen  excreted  annually  In  domestic  sewage  is 
irrecoverable,  at  any  rate  by  existing  methods." 

The  present  status  of  nitrogen  fixation,  A.  H,  White  {Trans.  Amer.  Inst. 
Chem.  Engin.,  11  (1918),  pp.  3/^7-365,  figs.  S). — This  is  the  original  of  this  re- 
port, previously  noted  from  another  source  (E.  S.  R.,  41,  p.  22). 
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Preparation  of  nitrogen  and  hydrogen  mixture  by  decomposition  of  am- 
monia, R.  O.  E.  Davis  aiul  L.  B.  Olmstead  {Jour.  Indus,  and  Engin.  Vlwm.,  12 
(1920),  No.  Jf.  pp.  316,  311,  fiys.  2).— Experiments  conducted  by  the  Bureau  of 
Soils  of  the  U.  S.  Depai'tnient  of  Agriculture  in  cooperation  with  the  Nitrate 
Division  of  the  U.  S.  War  Department,  on  the  preparation  of  a  mixture  of 
hydrogen  and  nitrogen  in  the  ratio  of  3H2  to  Nj  in  amounts  of  several  hun- 
dred cubic  feet  per  day,  are  reported. 

Anhydrous  ammonia  being  easily  obtained,  it  was  decided  to  build  an  elec- 
tric furnace  to  decompose  it  and  use  the  decomposed  gases  as  the  required 
mixture  of  nitrogen  and  hydrogen.     The  furnace  used  is  described. 

Results  using  iron  shavings  as  a  catalyst  and  copper  chips  and  turnings 
show  that  copper  retpiires  a  temperature  about  200°  C.  higher  than  iron  and 
a  longer  contact.  Because  of  the  lower  operating  temperature  and  cheapness, 
iron  was  chosen  in  preference  to  copper  as  a  catalyst. 

Tlie  production  of  ammonia  and  formates  from  cyanids,  ferrocyanids, 
and  cyanized  briquets,  G.  W.  Heise  and  H.  E.  Foote  (Jour.  Indus,  and  Engin. 
Cheni.,  12  {1920),  No.  4,  pp.  331-336,  figs.  2).— Studies  on  the  formation  of  am- 
monia from  sodium  cyanid,  sodium  ferrocyanid,  and  cyanized  briquets  are  re- 
ported. 

Good  yields  of  ammonia  were  obtained  from  sodium  cyanid  by  steaming  at 
50  lbs.  pressure.  A  quantitative  yield  was  obtained  at  200  lbs.  The  hydroly- 
sis of  ferrocyanids  proceeded  very  slowly.  A  maximum  yield  of  46  per  cent 
was  obtained  by  steaming  4f  hours  at  a  pressure  of  300  to  330  lbs.  With 
cyanized  briquets,  yields  averaging  over  90  per  cent  were  obtained  in  30  to  4.5 
minutes  by  steaming  at  300  to  330  lbs. 

To  obtain  satisfactory  results  with  steam  at  atmospheric  pressure,  a  tem- 
perature of  600°  C.  was  necessary.  High  temperatures  were  necessary  to  ob- 
tain good  results  with  steam  at  low  pressure,  while  400°  with  100  lbs.  pressure 
gave  satisfactory  results.  At  the  temperatures  involved  in  the  experiments  with 
saturated  steam  there  were  no  indications  of  side  reactions,  only  formates  and 
ammonia  being  produced.  , 

Tlie  winning  of  ammonia  nitrogen  out  of  liquid  manure,  urine,  and 
otlier  liquids  containing  ammonia,  O.  Lemmermann  and  H.  Wiessmann 
(Mitt.  Deut.  Landw.  Gesell,  33  {1918),  No.  2,  pp.  16-21;  abs.  in  Zentbl.  Agr. 
Chem.,  48  {1919),  No.  1,  pp.  8-10;  Chcm.  Zentbl,  1919,  IV,  No.  3,  p.  77).— Ex- 
periments on  a  process  for  the  separation  of  ammonia  nitrogen  from  fermented 
liquid  manure  by  use  of  a  current  of  air  are  reported,  in  which  the  ammonia 
is  intercepted  by  sulphuric,  hydrochloric,  phosphoric,  and  humic  acids,  and 
acid  salts. 

According  to  the  absorbing  material  used,  a  liquid  or  solid  product  is  ob- 
tained. The  latter  is  obtained  by  use  of  sand,  kieselguhr,  or  other  absorbents. 
The  liquid  manure  residue  is  said  to  be  valuable  for  meadow  fertilization.  The 
rate  of  separation  of  the  ammonia  from  the  liquid  manure  by  air  blast  depends 
upon  the  temperature  and  strength  of  the  air  blast  and  the  ratio  of  quantity 
of  air  to  quantity  of  liquid.  The  concenti'ation  of  the  liquid  manure  in  its 
normal  variations  and  the  depth  of  the  liquid  appear  to  have  little  influence. 
An  increase  of  the  temperature  to  50°  C.  (122°  F.)  markedly  increased  the 
separation. 

The  relative  availability  of  nitrate  nitrogen  and  commercial  organic 
nitrogen. — Field  and  cylinder  experiments,  A.  W.  Blaie  {Jour.  Indus,  and 
Engin.  Chem.,  12  {1920),  No.  3.  pp.  262-264). — Field  and  cylinder  experiments  on 
the  relative  availability  of  nitrates  and  organic  materials  conducted  for  20 
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years  at  the  New  .Tersoy  Experiment  Stations  are  snnimarizod,  the  siihstance 
of  wliicli  has  heen  previously  noted  from  anotlier  source  (E.  S.  R.,  41,  p.  G27). 

Vegetation  experiments  with  new  nitrogenous  fertilizers,  StiioLZ  (Ztftchr. 
Landic.  Kummer  Br(iini-<(liirci(/.,  88  (l!)l!>).  No.  30,  pp.  f/.l't-.'/.n). — I'ot  experi- 
ments with  oats  on  sandy  loam  soil  to  compare  tlie  fertilizing;  values  of  sodium 
nitrate,  ammonium  sulphate,  annnonium  chlorid,  sodium-annnonium  nitrate, 
and  potash-ammonium  nitrate  showed  that  the  ammonium  chlorid  gave  as  large 
grain  yields  as  ammonium  sulphate.  The  best  results  were  obtained  with 
sodium  niti'ate.  The  results  obtained  with  the  sodium-  and  potassium-ammo- 
nium nitrates,  while  indicating  increases,  were  smaller  than  with  the  other 
fertilizers. 

Experiments  on  sand  soil  showed  about  the  same  results,  except  that  they 
brought  out  the  value  of  the  potassium-  and  sodium-annnonium  nitrates  on 
this  soil,  especially  the  hitter.  Wliilg  increases  were  obtained  in  all  cases, 
it  is  reconnnended  that  extensive  held  experiments  be  conducted  to  bring  out 
their  true  relative  values. 

Nitrogen  bacteria  fertilizers,  Nolte  {Zt.^clir.  Landw.  Kainmcr  Braun- 
schueig.,  88  (1919),  No.  39,  pp.  437,  ^38).— Laboratory  tests  of  three  so-called 
nitrogen  bacteria  fertilizers,  using  a  nutritive  salt  solution,  are  reported.  It 
was  found  that  two  of  the  fertilizers  contained  free  living  nitrogen  organisms 
which,  however,  were  able  to  fix  only  small  quantities  of  nitrogen  under  favor- 
able conditions.  A  cropping  experiment  with  oats  and  mustard  on  sand  soil 
using  the  bacteria  fertilizers  with  and  without  ammonium  sulphate  showed  no 
marked  action  on  the  part  of  the  bacteria  fertilizers  to  indicate  their  value  as 
sources  of  nitrogen. 

The  new  valid  regulations  for  the  purchase  and  delivery  of  nitrogenous 
fertilizers,  Nolte  {Zt-%chr.  Landw.  Kammer  Braunschiceig.,  88  {1919),  No.  S9, 
pp.  .'/3S-.'i-iO). — Extracts  are  given  from  the  German  fertilizer  laws  regulating 
the  sale  and  delivery  of  nitrogenous  fertilizers. 

Utilizing  Inihoflf  sludge  on  land  at  Plainfield  sewage  works,  J.  R.  Downes 
(Enyin.  Neu:s-Rec.,  S-'t  (1920),  No.  18,  p.  859). — Experiments  are  reported  on  the 
use  of  Imhoflf  tank  sludge  on  sandy  soil. 

Forty-two  bushels  of  oats  per  acre  were  raised  on  this  soil,  receiving  about 
40  tons  of  sludge  (containing  75  per  cent  moisture)  per  acre.  The  second 
year  with  3  tons  of  sludge  per  acre,  placed  in  the  hills  only,  50  bu.  of  corn 
were  raised.  It  is  stated  that  with  sandy  soil  and  a  production  of  approxi- 
mately 300  tons  of  sludge  per  acre  per  1,000,000  gal.  daily  flow  of  sewage, 
this  method  of  dis-posal  requires  between  20  and  25  acres  of  tillable  land  per 
1,000,000  gal.  daily  capacity.  At  current  prices  for  labor,  gasoline,  etc.,  it 
requires  45  cts.  per  cubic  yard  to  disiiose  of  the  sludge  in  this  manner. 

On  the  basis  of  50  bu.  of  corn  per  acre  it  required  1.50  man-hours  actual 
labor  to  produce  1  bu.,  plowing  to  husking  included,  together  with  gasoline 
equal  to  0.04  man-hour  and  the  use  of  a  horse  for  cultivation  equal  in  value  to 
0.06  man-hour,  bats,  plowing  to  thrashing  included,  required  0.7G  man-hour  per 
bushel. 

Report  on  commercial  fertilizers,  1019,  E.  11.  Jenkins  and  E.  M.  Bailey 
(Connecticut  State  Sta.  Bui.  211  (1919),  pp.  55-/06').— This  bulletin  reports  the 
results  of  analyses  and  valuations  of  542  samples  of  fertilizers  and  fertilizer 
materials  collected  for  in.spection  in  Connecticut  during  1919. 

Fertilizer  analyses  [and  registrations],  A.  F.  Woods  and  H.  B.  McDonnell 
iMd.  Agr.  Col  Quart.  No.  87  (1920),  pp.  //O).— This  contains  the  results  of  actual 
and  guarantied  analyses  and  valuations  of  515  samples  of  fertilizers  and  fer- 
tilizer materials  collected  for  inspection  in  Maryland  from  August,  1919,  to 
February,  1920,  inclusive,  together  with  a  list  of  1919  and  1920  registrations. 
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AGRICULTURAL  BOTANY. 

Notes  on  trees  and  shrubs  in  the  vicinity  of  Washington,  W.  W.  Ashe 
(Bui.  Torrey  Bot.  Club,  46  {1919},  No.  6,  pp.  221-226).— The  author  has  found 
within  the  vicinity  of  Washington,  D.  C,  a  number  of  trees  and  shrubs  which 
do  not  appear  to  have  been  recorded  previously.  The  forms  regarded  as  new 
species  are  named  Amelanchier  sera  and  A.  micropetala;  the  new  variety  is 
A.  micropetala  potomacensis ;  and  the  new  combinations  proposed  are  A. 
canadensis  inteiinedia  and  Carya  glabra  hirsuta. 

New  and  old  species  of  Opuntia,  D.  Griffiths  {Bui.  Torrey  Bot.  Club,  4S 
{1919),  No.  6,  pp.  195-206,  pis.  2). — Tlie  author  here  records  facts  obtained  in  the 
study  of  Opuntia  spp.  on  the  U.  S.  Department  of  Agriculture  grounds  at 
Chico,  Cal.  Of  species  wliicli  have  long  been  under  observation,  eight  are 
described  for  the  first  time,  and  two  gre  recognized  for  the  first  time  since 
originally  described. 

New  species  of  Uredineaj,  XI,  J.  C.  Akthue  {Bui.  Torrey  Bot.  Club,  ^6 
{1919),  No.  4,  PP-  107-125). — Since  the  issuance  of  the  preceding  number  of  tliis 
series  (E.  S.  R.,  40,  p.  327),  two  errors  have  been  corrected  and  are  pointed 
out  herein.    A  number  of  grass  rasts  are  provisionally  transferred. 

The  wholly  new  species  lierein  proposed,  about  16  in  all,  are  taken  from 
recent  collections  or  more  largely  from  herbarium  material,  partly  from  the 
Northern  States,  but  more  largely  from  the  southern  part  of  the  United  States, 
from  Mexico,  and  from  the  West  Indies. 

The  ancestry  of  maize. — A  reply  to  criticism,  P.  Weatherwas  {BuU 
Torrey  Bot.  Club,  46  {1919),  No.  7,  pp.  27 5-27 S).— This  is  mainly  a  reply  to 
Kempton  (E.  S.  R.,  41,  p.  727).  It  is  held  that  comparative  morphology,  which 
has  been  one  of  the  most  reliable  and  productive  agents  in  establishing  lasting 
theories  of  evolution,  points  out  reasonable  evidence  of  the  direct  origin  of  Zea, 
co®rdinately  with  Euchlsena  and  Tripsacum,  from  an  ancestor  long  ago  extinct. 
The  three  genera  are  thought  to  be  different  simply  because  they  have  lost 
different  organs  that  were  possessed  by  their  progenitor  and  have  specialized 
others  to  different  degrees. 

The  pure  line  hypothesis  and  the  inheritance  of  small  variations,  E.  Wab- 
KEN  {So.  African  Jour.  Sci.,  15  {1919),  No.  7,  pp.  535-567,  pi.  i).— Following  a 
brief  discussion  of  certain  aspects  of  Mendelism,  an  account  is  given  of  experi- 
mentation carried  out  to  ascertain  whether  small  casual  variations  can  be 
inherited.  This  work,  consisting  in  breeding  experiments  wtih  nasturtiums 
{Tropceolum  minus  and  T.  ma  jus),  is  detailed  and  tabulated  with  discussion, 
as  are  the  results. 

The  main  result  of  this  investigation  is  to  show  that  the  so-called  factors  of 
the  germ  cell  are  variable  in  nature  and  are  thus  transmitted. 

Half  mutations  and  mass  mutations,  H.  de  Vries  {Ber.  Deut.  Bot.  GeselUf 
36  {1918),  No.  4,  pp.  193-198). — The  author  considers  that  his  studies  and  obser- 
vations show  that  mass  mutations  and  half  mutations  play  a  very  prominent 
part  in  the  production  of  new  forms  among  plants,  both  in  a  state  of  nature 
and  under  cultivation. 

A  petunia  hybrid,  H.  Rasmuson  {Bot.  Notiser,  No.  6  {1918),  pp.  287-294).^ 
As  a  result  of  studies  carried  out  with  hybrids  of  Petunia  nyctaginiflora  and 
P.  violacea,  the  author  states  that  the  deeper  colors  were  dominant  over  the 
lighter,  and  that  blue  anther  coloration  was  dominant  over  yellow.  The  factors 
for  deep  flower  coloration  and  blue  anther  coloration  are  inherited  independ- 
ently. 
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The  n-^notheras  as  niicloar  chi moras,  J.  P.  Lotsy,  H.  N.  Kooiman,  and 
M.  A.  J.  (JoKDKWAAGKN  (Gciu'tUa  [Tlic  Ilnt/uc],  1  {191D),  Xo.  1,  pp.  7-69,  fig. 
1). — This  is  an  account  of  a  study  durini:  1018  of  tlie  results  of  intercrossing 
among  species  of  CEnothera,  based  on  the  hypotliesis  that  the  genus  is,  as 
regards  its  origin,  a  nuclear  chimera.  This  hypothesis  is  considered  to  be 
supporttxl  by  the  extensive  data  hero  presented. 

Sonic  applicntions  of  the  quadrat  method,  IF.  A.  Gi.eason  {Bill.  Torrcy  Hot. 
Club,  .',7  {1920),  Xo.  1,  pp.  2i-35).— This  is  a  discussion  of  the  so-called  quadrat 
method  as  used  in  ecological  study,  by  which  is  meant  the  intensive  study  of 
the  vegetation  and  environment  of  a  definite  and  limited  area  known  as  a 
quadrat,  or  of  a  given  number  of  such  areas,  in  order  to  gain  a  comprehen- 
sive knowledge  of  the  vegetation  as  a  whole. 

The  values  and  errors  pertaining  to  such  a  system  are  discussed.  An  account 
is  given  of  the  method  employed  and  of  the  work  done  by  the  author  during 
1911-1915  at  the  Biological  Station  of  the  University  of  Michigan. 

Experience  has  shown  that  better  results  are  obtained  if  the  plats  are  not 
contiguous,  but  judiciously  distributed  over  the  association.  This  method  is 
appraised  in  comparison  with  others  which  are  noted. 

Ecology  of  Tilia  americana. — I,  Comparative  .studies  of  the  foliar  trans- 
piring power,  J.  E.  Ciubhs  (Hot.  Gaz.,  68  {1919),  Xo.  J,,  pp.  262-2S6,  fi(js.  i.i). — 
An  account  giving  ecological  and  geographical  details  of  studies  on  transpira- 
tion in  T.  americana  states  that  cobalt  chlorid  standardized  paper  was  found  to 
be  suitable  for  comparative  studies  in  the  relative  transpiring  power  of  leaves 
In  the  field. 

The  daily  march  of  transpiration  in  Tilia  varied  greatly  for  the  same  leaf  on 
different  days,  being  influenced  by  relative  humidity,  temperature,  light  inten- 
sity, soil  moisture,  and  presumably  soil  temperature.  The  foliar  transpiring 
power  of  Tilia  varied  considerably  in  dune  environments,  the  transpiring  power 
being  directly  proportional  to  the  relative  exposure.  The  morning  rise  in  the 
daily  march  was  more  rapid  on  the  open  sand,  reaching  here  its  maximum  one 
to  two  hours  earlier  than  in  forested  situations. 

Where  relative  transpiration  tends  to  develop  a  single  mode  past  midday,  the 
maximum  is  said  to  have  shown  a  tendency  to  coincide  with  the  maxima  of 
temperature,  relative  humidity,  and  evaporating  power  of  the  air.  The  foliar 
transpiration  index  was  influenced  less  by  wind  currents  than  was  the  porous 
cup  atmometer.  A  second  and  lower  mode  may  be  developed  about  4  p.  m.  No 
evidence  of  visilile  wilting  occurred  in  Tilia  on  the  open  sand,  though  the  so- 
called  incipient  drying  was  a  common  feature.  The  amount  of  growth  water  in 
the  soil  apparently  has  very  little  influence  on  the  transpiration  index  uniess  it 
Is  reduced  to  the  wilting  coefficient. 

The  water  economy  of  maritime  plants,  T.  G.  Hill  {Sci.  Prog.  [London'\, 
*H  (1919),  Xo.  53,  pp.  60-SO,  flg.^.  3).— In  the  pre.sent  article  an  attenipt  is  made 
to  weave  into  a  consecutive  story  the  results  obtained  since  1904  in  the  botanical 
department  of  University  College,  London,  in  connecti(m  with  the  study  of  prob- 
lems associated  with  the  existence  of  maritime  plants.  Those  as  hoi-e  presontod 
include  the  action  of  sodium  chlorid;  adaptation  to  varying  salinity;  transpira- 
tion; and  absorption  of  water  by  aerial  parts.  Among  the  results  and  conclu- 
sions which  are  detailed  in  their  several  connections,  it  is  stated  that  in  case  of 
Salicornia  under  natural  conditions  the  crimson  transpire  more  rapidly  than  do 
the  apple  green  plants;  the  plants,  whether  crimson  or  apple  green,  from  mixed 
sods  transpire  at  a  greater  rate  than  do  those  of  the  same  color  from  pure  sods; 
and  crimson  plants  either  from  a  pure  or  a  mixed  sod  transpire  more  rapidly 
187890"— 20 3 
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than  do  apple  green  plants  from  a  mixed  sod.  The  effect  of  locality  upon  trans- 
piration is  also  noted. 

It  appears  that  succulence  is  not  bound  up  with  reduced  transpiration  rate. 
It  was  shown  that  aerial  parts  absorb  sea  water.  The  rate  may  be  increased 
if  transpiration  be  permitted  after  removal  from  the  soil  before  immersion. 
The  plants  considered  can  make  good  some  of  their  losses  of  water  from  the 
sea  water,  though  not  to  so  great  an  extent  as  from  fresh  Avater.  They  can  take 
advantage  of  rain,  dew,  or  sea  water.  They  can  also  absorb  water  from  the  air. 
Finally,  it  is  stated  that  parts  of  plants  may,  during  drought,  be  kept  alive  by 
water  derived  from  other  portions. 

Vegetation  of  undrained  depressions  on  the  Sacramento  plains,  F.  Kam- 
ALEY  {Bot.  Gaz.,  68  {1919),  No.  5,  pp.  380-387,  fig.  i).— The  observations  here 
recorded  as  made  in  1917,  chiefly  in  the  neighborhood  of  Sacramento,  Cal., 
extended  in  all  directions  for  distances  of  20  to  90  miles  over  an  area  most  of 
which  is  exceedingly  flat  and  low,  various  depressions  containing  standing 
water  during  portions  of  the  spring.  The  vegetation  of  these  depressions  is  very 
different  from  that  of  the  usual  grassland  of  the  region,  being  composed  of  very 
few  species  with  practically  no  introduced  weeds.  The  depressions  usually  show 
a  central  area  and  a  marginal  zone,  the  former  characterized  by  a  dense  growth 
of  Allocarya  or  Baeria,  and  the  latter  by  Floerkea  doughisii  and  Deschanrpsia 
danthoitiokles.  Subordinate  species  of  both  areas  are  noted,  and  the  seasonal 
changes  are  indicated.  A  systematic  list  of  species  is  given,  10  of  which  are 
noted  as  characteristic,  8  as  frequent,  and  11  as  occasional. 

Colloidal  properties  of  bog  water,  G.  B.  Rigg  and  T.  G.  Thompson  (Bot. 
Gas.,  68  (1919),  No.  5,  pp.  367-379).— This  paper  is  a  report  of  work  on  the 
chemical  analysis  of  bog  water,  the  colloidal  state  in  water,  and  the  effects  of 
this  material  on  the  growth  of  plants.  Much  of  the  work  is  now  reported  for 
the  first  time,  but  a  brief  general  statement  of  a  portion  has  been  made  pre- 
viously (E.  S.  R.,  36,  p.  320).  It  is  also  shown  how  the  data  as  here  given 
tend  to  explain  current  agricultural  practice  in  bog  utilization. 

Bog  water  gives  a  precipitate  on  standing  a  few  hours  after  saturation  with 
electrolytes  or  on  standing  a  year  or  more  without  electrolytes.  The  filtrate 
from  the  precipitation  with  ammonium  sulphate  is  not,  when  dialyzed  until 
free  from  sulphates,  toxic  to  the  root  hairs  of  Tradescantia  cuttings.  Bog 
water,  when  dialyzed  for  the  same  length  of  time  as  this  filtrate,  is  toxic  to 
these  root  hairs.  The  distillate  from  bog  water  gives  no  precipitate  with  elec- 
trolytes, is  much  less  acid  than  bog  water,  and  is  nontoxic  to  these  root  hairs. 
The  toxicity  of  bog  water  to  Tradescantia  cuttings  seems  to  be  connected  with 
the  matter,  in  that  it  is  in  a  colloidal  state.  The  oxidation  of  this  toxic 
matter  to  nontoxic  matter  seems  to  be  a  basis  of  agricultural  practice  in  bring- 
ing bog  lands  into  cultivation. 

Physiological  pre-deterniination:  The  influence  of  the  physiological  con* 
dition  of  the  seed  upon  the  course  of  subsequent  growth  and  upon  the 
yield. — II,  Review  of  literature. — Chapter  I,  F.  Kidd  and  C  West  (Ann. 
Appl.  Biol.,  5  (1918),  No.  2,  pp.  112-142,  figs.  2).— This  section  of  reports  pre- 
viously noted  (E.  S.  R.,  40,  p.  727)  constitutes  a  critical  review  of  literature 
bearing  directly  or  indirectly  on  the  present  problem. 

Relation  of  nutrient  solution  to  composition  and  reaction  of  cell  sap  of 
barley,  D.  R.  Hoagland  (Bot.  Gaz.,  68  (1919),  No.  4,  pp.  297-30.',).— As  result 
of  a  study  of  sap  expi'essed  from  barley  plants  grown  in  water,  sand,  and  soil 
cultures  under  controlled  conditions,  the  author  states  that  the  osmotic  pres- 
sures in  the  sand  and  water  cultures  are  effective  in  the  cell  sap  of  the  tops  and 
roots.  Electrical  condition  of  the  nutrient  solution  has  a  marked  influence  on 
the  conductivity  of  the  sap,  which  is  as  marked  for  the  tops  as  for  the  roots. 
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Sap  from  tops  of  all  plants  ■rrowii  in  sand  and  soil  cultiiros  or  wator  ouUures 
of  (lifforcnt  concentrations  and  reactions  has  almost  the  same  pH  concentra- 
tion, ai»proximately  0.0.  Samples  of  sap  from  plants  jirown  on  six  diflerent 
soils  under  the  .same  climatic  conditions  were  found  to  have  much  f^reati-r  con- 
centration   than    that   of    the    soil    solution. 

Semipermeable  membranes  in  plants,  A.  Rippel  (ficr.  Dent.  Hot.  GencU.,  S6 
(1918),  \o.  .'/,  pp.  202-,^ J 8). — This  is  lar{r<'l}-  a  review  of  findings  and  views  of 
other  workers.  The  author  holds  tliat,  while  no  completely  .satisfactory  evidence 
has  been  obtained  regardijig  the  existence  of  seuiii>ernieability  in  cliemically 
pure  cellulose  membranes,  yet  this  property  does  reside  in  cell  membranes  gen- 
erally excei)t  where  they  have  uiulergone  certain  alterations  which  are  indi- 
cated. 

The  influence  of  certain  ductless  gland  substances  on  the  growth  of 
plant  tissues,  R.  A.  Bldington  (Biol.  liul.  Mar.  Biol.  Lab.  Woods  Hole,  31 
{i:il9),  Xo.  3,  pp.  J88-193,  fig.  i).— This  paper  reports  the  morphological  effects 
of  thyroid  constituents'"  on  the  growth  of  the  root  tips  of  Allium,  the  experi- 
ments being  repeated  three  different  years  in  midwinter  and  early  spring,  when 
the  dormant  period  of  growing  of  the  bulbs  is  naturally  terminating. 

It  appears  that  the  growth  of  root  tips  of  Allium  is  retarded  by  thyroid 
gland  material  in  a  degree  approximately  proportional  to  the  amount  present. 
The  pre.sence  of  this  material  in  the  nutrient  fluid  does  not,  however,  modify 
the  growth  of  the  early  leaves.  lodin  as  potassium  iodid  has  no  appreciable 
effect  on  growing  root  tips.  Pituitary  substances  up  to  two  grains  of  the  dessi- 
cated  gland  and  supra-renal  substances  up  to  one  grain  of  desiccated  gland  in 
120  cc.  of  nutritive  solution  have  no  effect  on  tlie  growing  root  tips  of  Allium. 
It  thus  appears  that  thyroid  constituents  may  influence  protoplasmic  action  in 
cells  other  than  those  of  animal  tissues. 

Ionization  of  air  by  plants,  A.  Ursprung  and  A.  Gockel  (Brr.  Deut.  Bot. 
Gcurll.,  36  (1918),  Xo.  J,,  pp.  18.1,-192).— T\\e  authors  state  that  the  ionization 
observed  by  them  is  explainable  on  a  purely  physical  basis,  no  support  having 
been  given  by  their  studies  to  a  supposed  ionization  of  the  air  through  physio- 
logical processes. 

Chemical  constituents  of  Amaranthus  retroflexus,  M.  L.  Woo  {Bot.  Gaz., 
€8  {1919),  No.  5,  pp.  313-344,  figs.  11).— The  author  finds  that  the  organs  of  A. 
retroflexus  contain  a  large  amount  of  nitrate,  the  stem  and  branches  being  the 
primary  storage  organs  for  this  constituent.  The  rate  of  nitrate  absorption 
Increases  with  the  age  of  t^ie  plant.  This  high  capacity  for. nitrate  absorption 
and  storage  is  thought  to  be  an  important  factor  in  making  Amaranthus  a  suc- 
cessful competitor  against  cultivated  plants.  Carbohydrates  and  nitrogen  com- 
pounds show  throughout  the  growing  period  fluctuations  which  are  approxi- 
mately in  inverse  ratio  to  each  other.  Analysis'  of  the  seeds  shows  a  high  con- 
tent of  organic  and  a  low  content  of  inorganic  phosphorus.  The  distribution  of 
nitrogen  in  .seeds  is  in  the  same  order  as  that  of  the  pho.sphorus.  The  predomi- 
nating sugars  in  the  seeds  are  the  polysaccharids.  These  compose  nearly  one- 
half  of  the  total  dry  weight  of  the  .seeds. 

Storied  or  tier-like  structure  of  certain  dicotyledonous  woods,  S.  J. 
Uf.(ord  (liul.  Torreg  Dot.  Club,  46  (1919),  Xo.  1,  pp.  2.53-273).— A  study  has  been 
made  by  the  author  of  dicotyledonous  woods  characterized  by  a  storied  or  tier- 
like arrangement  of  their  .secondary  elements,  representing  a  wide  range  of 
natural  orders  and  families.  The  .storied  structure  is  found  also  in  the  second- 
iry  phloem.  This  structure  appears  on  longitudinal  sections,  typically  the  tan- 
;ential,  as  tine  transverse  striations  or  ripple  marks  often  visible  to  the  naked 
?ye.  They  are  constant  enough  in  stems  of  considerable  thickness  to  .serve  as 
1  valuable  diagnostic  feature.     In  some  woods  pit  areas  on  the  fibers  are  in 
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seriation.  In  some  instances  also  the  cells  of  the  wood  parenchyma  strands  are 
an-anged  In  secondary  seriation,  visible  under  the  lens. 

Mucilage  or  slime  formation  in  the  cacti,  E.  G.  Stewart  {Bnl.  Torrcy  Bot. 
Club,  46  {1919),  No.  5,  pp.  IBl-lGG.  pi.  i).— Having  studied  mainly  in  this  con- 
nection RhipsaUs  rhombea,  the  author  reports  that  he  has  found  in  cacti  a 
transformation  in  the  content  of  many  cells  in  the  growing  regions  into 
mucilage,  whicli  by  absorbing  water  may  simulate  true  growth  and  may  be  of 
importance  in  conserving  and  regulating  the  supply  of  water  for  the  growing 
cells.  Apparently  the  cell  wall  is  not  involved.  The  mucilage  comes  from  the 
protoplasm  and  the  formation  begins  between  the  cell  wall  and  the  protoplasm. 
As  the  mucilage  increases  the  nucleus  and  cytoplasm  give  way  to  it  until  it 
completely  tills  the  enlarged  cell. 

It  is  not  held  that  all  resins,  gums,  and  mucilages  are  similarly  formed.  It  is 
stated  that  the  method  of  secretion  here  noted  in  connection  with  uuicilage 
cells  of  the  cacti  is  much  more  like  that  of  the  gland  cells  of  animals  than  tlie 
more  familiar  method  by  a  resinogenous  layer  of  the  cell  wall  as  found  in  many 
trichomes. 

Origin  and  development  of  the  pycnidium,  F.  E.  Kempton  {Bot.  Gaz.,  68 
{1919),  No.  Jf,  pp.  233-261,  pis.  6).— The  author  states  that  the  origin  and  de- 
velopment of  pycnidia  may  fall  in  either  of  two  main  methods,  meristogeuous 
and  symphogenous,  the  latter  being  the  less  often  found  and  variable  and  the 
former  being  resolvable  into  two  modes,  simple  and  compound  with  variatioi  s. 
Acervuli  arise  in  the  same  manner  as  do  pycnidia.  The  simple  meristogenous 
development  is  more  often  found  in  the  Sphjeropsidales.  while  the  compound 
meristogenous  and  symphogenous  modes  are  tlie  more  usual  ones  found  in  tlie 
Melanconiales  and  Tuberculariacete. 

The  formation  of  fruiting  bodies  by  Penicillium  glaucum  in  concentrated 
sugar  solutions,  N.  Bezssonof  {Ber.  Deut.  Bot.  Geaell.,  36  {191S),  No.  4,  pp. 
225-228). — The  author  states  that  in  sugar  solutions  at  concentrations  approach- 
ing saturation  P.  glaucum  continued  to  live  and  develop,  giving  evidence  at 
high  concentrations  of  a  tendency  to  develop  reproductive  bodies. 

The  resistance  of  plants  to  cold,  II,  E.  Pantanelli  {Atfi  R.  Accad.  Lincei, 
5.  ser.,  Rend.  CI.  Sci.  Fis.,  Mat.  e  Nat.,  21  {WIS),  I,  No.  4,  pp.  1^8-153). —In  con- 
tinuation of  a  report  previously  noted  (E.  S.  R.,  39,  p.  52.5),  the  author  gives  an 
account  of  work  done  mainly  with  sunflower,  tomato,  and  maize  sulijected  to 
different  temperatures. 

No  direct  relation  was  found  to  exist  between  resistance  to  cold  and  the  alimen- 
tary value  of  the  salts  furnished  to  the  plant.  Nitrates  depressed  resistance. 
Potassium  and  phosphoric  acid  opposed  the  unfavorable  effects  of  nitrates  with- 
out directly  raising  resistance.  No  relation  was  found  between  resistance  and 
developmental  vigor.  Concentration  of  the  soil  solution  depressed  resistance  in 
maize,  but  was  without  effect  on  four  other  plants.  No  relation  could  be 
established  between  cell  sap  solute  concentration  and  resistance  to  cold. 

Generalizing  the  findings  and  deductions,  the  author  states  that  the  subtraction 
of  heat  beyond  the  point  of  minimum  tolerance  of  cold  is  the  essential  cause 
of  frost  killing  in  case  of  plants.  To  tliis  is  opposed  the  natural  resistance  of 
plant  organs.     The  formation  of  ice  is  only  an  accessory  phenomenon. 

Resistance  is  not  related  to  cell  sap  concentration  nor  to  content  of  acids  or 
salts,  but  is  related  to  the  proportion  of  sugar  which  the  cell  retains  during  re- 
frigeration. It  is  thought  that  sugar  may  serve  as  a  source  of  energy  in  respira- 
tory combustion,  or  else  that  it  may  protect  the  protoplasm  against  proteolysis  or 
eventual  autodigestion. 

Alterations  in  cellular  permeability  and  exchange  at  temperatures  near 
freezing,  E.  Pantanelli  {Atti  R.  Accad.  Lincei,  5.  ser.,  Rend.  CI.  Sci.  Fis.,  Mat. 
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e  Nut.,  2H  {191!)),  I,  No.  5-6,  pp.  205-20!)). — The  author  has  followed  up  the 
work  iiImivo  noted,  eniployinj;  as  a|)i»ropriate  material  the  endnciirp  (if  the  man- 
darin {('itni.<i  nobiUs),  suhjeeted  to  temperatures  not  i)elow  — 5.5°  C.  (22.1°  F.) 
maintained  for  nearly  12  hours  after  having  ascertained  that  death  from  freez- 
ing' occurs  at  — G°.  This  report  gives  the  results  of  the  first  series  of  studies, 
in  which  the  changes  produced  were  reversed  after  immersion  in  water  ahove  0°. 

The  present  series  of  studies  d»'alt  with  tissues  kept  dry  or  immersed  in 
water  or  in  solutions  of  mineral  salts  (sodium  chlorid,  acid  ixitassiuni  phos- 
phate), sugars,  alcohols,  acids,  and  alkalis. 

It  is  stated  that  cells  in  the  endocarp  of  the  mandarin,  suhji'cted  to  a  tem- 
perature very  near  freezing,  show  a  progressive  augmentation  of  cellular  pei'- 
meahility  (evidenced  by  a  rapid  loss  of  water  when  kept  in  a  dry  space),  and 
an  exosmosis  of  substance  from  the  tissues  when  immersed  in  water  (favored 
by  some  substances  which  readily  penetrate  the  cell,  as  glycerin,  ethyl  alcohol, 
citric  acid).  There  is  also  a  rapid  destruction  of  sugars,  limited  only  by  the 
supply  of  substances  which  may  be  absorbed  and  utilized  during  respiration 
(glycerin,  ethyl  alcohol,  citric  acid),  or  of  such  substances  as  re.'^^train  exos- 
mosis of  sugars  or  of  immediate  products  of  re.si)iration.  as  sodium  chlorid, 
potassium  phosphate,  citric  acid.  The  sugars  (saccharose,  glucose)  present  in 
the  external  liquid  do  not  act  in  this  way  as  they  are  not  absorbed.  A  rapid 
aiitodigestlon  of  protein  also  )ccurs. 

The  developnient  of  conceptions  of  pliotosynthesis  since  Ingen-Housz, 
H.  A.  Spoehr  {Set.  Mo.,  9  {1919),  No.  1,  pp.  ,'?2-//()).— The"  examples  of  re.search 
and  deduction  as  sketched  herein  are  intended  to  illustrate  the  complexity  of 
the  problem  of  photosynthesis. 

A  plate  method  for  isolating;  anaerobes,  G.  F.  Dick  {.Jour.  Infect.  Discdftes. 
2.i  (191S),  No.  C>.  pp.  578-579). — A  method  of  plating  anaerobes  is  described  and 
disrnssi'd  as  being  free  from  a  number  of  difliculties  usually  encountered. 

Modifications  in  the  technique  of  Dick's  plate  method  for  isolating'  anae- 
robes, Z.  NoRTHRXJP  {Jour.  Hart.,  J,  {1919),  No.  3,  pp.  299,  300).— The  author  de- 
scribes what  are  claimed  to  be  desirable  modifications  in  the  technique  of  Dick's 
method  above  noted. 

International  catalogue  of  scientific  literature.  M — Botany  {Internatl, 
Cat.  Sci.  IJt..  l.'i  {1919),  pp.  V///+7VJ.J). — The  present  volume  consists  of  sched- 
ules (revised  according  to  the  decisions  of  the  international  convention  of  1905) 
and  indexes  in  four  languages,  an  author  catalogue,  and  a  subject  catalogue. 
The  literature  indexed  is  mainly  that  of  1914,  but  incliules  also  portions  of 
literature  of  1901-1913  received  too  late  for  inclusion  in  previous  issues  (E.  S. 
U.,  37,  p.  G30). 

International  catalogue  of  scientific  literature.  R — Bacteriology,  QR — 
Serum  jdiysiology  {Internatl.  Vat.  Sri.  Lit.,  IS  {191S),  pp.  Vni  +  .',1.3  +  i:iS+ 
2.i). — This  vobnne  contains  mainly  th.e  literature  of  1913,  but  as  in  case  of  pre- 
vious i.ssues  (E.  S.  R.,  39,  p.  190)  includes  some  of  earlier  date. 

FIELD  CROPS. 

Soil  and  climatic  factors  in  relation  to  crop  production  on  the  Palouse 
slit  loam  of  Idaho,  P.  P.  Petkr.son  {Idaho  Stn.  Bui.  IIS  {1919),  pp.  19.  figs. 
2). — This  bulletin  is  a  report  of  progress  on  tests  with  fertilizers  and  rotations 
begun  in  1915  on  64  tenth-acre  plats.  Commercial  fertilizers  used  as  a  surface 
dressing  on  winter  wheat  only  are  applied  as  follows:  Nitrate  of  soda,  200  lbs.; 
acid  phosphate,  100  lbs.;  and  muriate  of  potash,  100  lbs.  iier  acre.  Barnyard 
manure  is  apjilied  at  the  rate  of  about  20  loads  per  acre.  The  following  eight 
rotations  are  u.sed :    (1)   Wheat,  oats,  and  peas;   (2)   wheat,  oat.s,  and  fallow; 
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(3)  wheat,  oats,  and  corn;  (4)  wheat,  oats,  and  potatoes;  (5)  wheat  con- 
tinuously; (6)  wheat,  timothy,  and  clover  two  years,  oats,  and  corn;  (7) 
wheat,  barley,  potatoes,  and  oats;  and  (8)  wheat,  barley,  oats,  and  corn.  These 
rotations  are  based  on  the  prevailing  system  of  cropping  with  grain  two  years 
followed  by  one  year  fallow.  The  varieties  grown  are  Red  Russian  wheat, 
Swedish  Select  oats,  Blue  Prussian  peas,  Rustlers  White  Dent  corn,  White 
Winter  barley,  Gold  Coin  and  Early  Ohio  potatoes,  and  Medium  Red  clove/. 
Tabulated  results  are  given  with  reference  to  the  influence  of  fertilizers  and 
manure,  the  effect  of  the  preceding  crop  on  yields  of  wheat  and  oats,  and  the 
influence  of  climate,  principally  precipitation  and  temperature. 

The  data  secured  in  the  fertilizer  tests  are  regarded  as  indicating  that 
nitrogen  is  most  likely  to  be  the  limiting  factor  when  the  deficiency  is  a  plant 
food  element.  Good  results  have  been  obtained  with  manure  by  using  it  as  a 
surface  dressing  on  wheat  and  by  plowing  it  into  the  ground  to  be  planted  to 
corn. 

Potatoes,  followed  in  their  order  by  fallow,  peas,  and  corn,  had  the  most 
beneficial  effect  on  a  succeeding  wlieat  crop.  Planting  corn,  peas,  or  potatoes 
proved  nuich  more  economical  than  summer  fallowing  every  third  year.  A 
comjiarisou  of  gross  incomes  for  four  rotations  showed  that  corn,  giving  the  low- 
est income  of  all  rotations  in  which  crops  were  substituted  for  the  summer 
fallow,  gave  .$22.44,  potatoes  $39.G6,  and  peas  $99.35  for  the  extra  labor  involved 
in  growing  the  crop. 

The  general  results  further  indicated  that  the  quantity  of  moisture  may 
prove  a  serious  limiting  factor  in  production  on  this  type  of  soil,  and  that 
in  its  cultivation  attention  must  be  given  to  moisture  conservation.  Lack  of 
rain  and  high  temperatures  during  the  growing  period  affected  coirn  and  potatoes 
much  less  than  they  did  wheat,  oats,  or  peas. 

[Report  of  the]  department  of  agronomy,  C.  S.  Knight  (Nevada  Sta.  Rpt. 
1919,  pp.  17-2Jf). — The  results  of  irrigation  experiments  with  alfalfa  and  wheat, 
previously  reported  in  detail  and  noted  (E.  S.  R.,  41,  p.  728),  are  briefly  re- 
viewed, and  data  secured  in  variety  testing  and  crop  improvement  work  are 
presented. 

Row  and  plat  tests  were  conducted  with  wheat,  oats,  and  barley.  Among 
wheat  varieties,  each  grown  in  a  row  100  ft.  long.  White  Club,  Galgalos  Fife 
C.  I.  No.  2398,  New  Zealand,  Defiance,  and  Colorado  No.  50  led  in  average  yield 
with  the  rates  of  49.2,  49.0,  47.8,  47.5,  and  47.1  bu.  per  acre,  respectively.  White 
Club  and  Colorado  No.  50  had  been  grown  five  years  and  the  other  varieties 
four  years.  The  leading  varieties  of  oats  in  similar  row  tests  were  Early 
Mountain  No.  2  C.  I.  656,  Early  Mountain  C.  I.  No.  754,  and  Black  American, 
yielding  respectively  an  average  of  78.5,  64.8,  and  58.2  bu.  per  acre  for  four 
years.  The  highest  producing  barley  varieties  and  their  average  yields  for 
three  to  live  years  were  as  follows :  Swedish  Gold,  84.6 ;  Princess,  70.4 ;  Trebi, 
64.3 ;  Chevalier,  62.8 ;  Blue  Ribbon,  60.8 ;  and  Moravian,  60.4  bu.  per  acre.  The 
varieties  mentioned  are  2-rowed  except  Trebi,  which  is  a  6-rowed  variety.  It 
is  pointed  out  that  Swedish  Gold  has  a  very  short  straw,  which  will  prevent 
its  introduction  on  a  commercial  basis. 

In  the  plat  tests  seven  varieties  of  wheat  were  grown  from  one  to  three 
years.  White  Club,  grown  for  three  years,  ranked  first  with  an  average  yield 
of  39.3  bu.  per  acre,  being  followed  by  Rieti,  grown  for  two  years  with  34.5  bu., 
and  Marquis,  grown  only  one  year  with  33.1  bu.  per  acre.  Of  the  six  varieties 
of  oats  tested  in  a  similar  way  Early  Mountain  No.  2  and  Abundance,  grown 
for  two  years,  led  with  average  yields  of  39.5  and  28.9  bu.  per  acre,  respectively, 
and  Great  Dakota,  grown  for  three  years,  stood  next  with  an  average  yield  of 
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28.1  bu.  Tli(>  hiirliest  avorn^o  yields  of  barloy  in  the  plat  tosts  were  secured 
from  Chevalier,  wiiieh  yielded  an  averaw  of  41.4  hu.  per  acre  for  tliiee  years; 
California  Feetl,  41.4  hu.   for  one  year;  and  Moravian,    lO.C)  hu.  for  three  years. 

Kxj)erinients  were  conducted  also  with  f(»ra{ie  crops  ami  potatoes.  In  a  test 
of  seven  strains  and  varieties  of  alfalfa  in  1917-18,  North  Dakota  27247  stood 
first  in  total  yield  with  5.09  tons  of  hay  per  acre  for  the  tirst  and  second  crop, 
beinj?  followed  Ijy  Australian  28753  with  5.85  tons.  The  percentage  of  leaves 
to  stems  ranged  from  37.1  to  40.G  per  cent.  In  1917-18  Russian  sinitlow«T 
gave  an  average  yield  of  43,04G  lbs.  of  silage  material  per  acre  as  compared 
witli  27,2."S  lbs.  for  Improved  Leaming  corn,  and  (5,803  lbs.  for  Sudan  grass. 
Grown  in  drill  rows  about  30  in.  apart  and  cultivated  Sudan  grass  gave-  an 
average  of  1,051  lbs.  of  seed  per  acre  for  the  four  years  1915-1918.  An  average 
yit^ld  o1'  549  lbs.  of  beans  per  acre  for  four  years  is  recoi'ded  for  the  California 
Lar;;('  .Mexican  I'into  be;in.  Of  tive  varieties  of  potatoes  grown  for  the  six 
yeais  beginning  1913,  Great  Divide,  Burbank,  and  Peerless  were  the  heaviest 
producers,  giving  average  yields  of  241.4,  231.0,  and  221.9  bu.  per  acre,  respec- 
tively. Of  a  number  of  varieties  introduced  in  1917  White  Rose  and  Producer 
ranked  first  with  average  yields  of  429.9  and  414.4  hu.  tier  acre,  respectively, 
for  the  two  years  1917-18.  Pride  of  IMultnomuli,  .Vmerican  Wonder,  and  Jones 
Russet  stood  next  in  the  order  mentioned. 

Report  of  experiments,  Substittion  No.  4,  IJeauniont,  Tex.,  H.  H.  Laude 
(Teras  Sta.  lUtl.  258  (1919),  pp.  5-20,  figa.  6).— This  bulletin  briefly  notes  the 
work  of  the  substation  and  the  weather  conditions  from  1915  to  1918,  inclusive, 
and  reports  the  results  of  experiments  with  rice,  corn,  cotton,  Sudan  grass, 
Jai)anese  cane,  and  grain  sorghums. 

In  fertilizer  experiments  with  rice,  as  shown  by  four  years'  results,  cotton- 
seed meal  at  the  rate  of  300  lbs.  per  acre  produced  the  largest  average  increase 
in  yield,  552  lbs.,  while  a  combination  of  50  lbs.  of  ammonium  sulphate  and  75 
lbs.  of  acid  phosphate  per  acre,  giving  only  30  lbs.  of  rice  less,  produced  the 
largest  profit.  The  use  of  this  combination  gave  an  average  yield  as  good  as 
that  from  100  lbs.  of  ammonium  sulphate  alone.  An  application  of  12,000  lbs. 
of  barnyard  manure  per  acre  prove^l  least  effective  in  increasing  the  yield. 
Plowing  either  5  or  8  in.  deep  in  the  fall,  winter,  or  spring  as  compared  with 
plowing  2  in.  deep  gave  increa.ses  in  yield  more  than  sullicient  to  offset  the 
extra  cost  of  deeper  plowing. 

Five  years'  average  lesults  of  sowing  60,  80,  and  100  lbs.  of  recleaned  seed 
rice  per  acre  showed  that  the  SO-lb.  rate  produced  98  lbs.  and  the  100-lb.  rate 
140  lbs.  of  rice  more  per  acre  than  was  secured  from  the  60-lb.  rate.  Five-year 
experiments  in  planting  1,  2,  and  3  in.  deep  resulted  slightly  in  favor  of  the 
metliuni  depth.  The  best  yields  as  determined  by  experiments  on  the  time  of 
seeding  were  obtained  from  seedings  made  from  the  middle  of  April  to  the 
first  part  of  .Tune.  In  each  of  three  years  nuidding  in  the  seed  gave  better 
results  than  tho.'^e  secured  from  drilling  into  moist  ground.  A  five-year 
average  gain  of  5S5  lbs.  of  rice  per  acre  was  obtained  through  careful  weed 
control  over  the  ordinary  method  of  growing  the  crop.  Earlier  work  on  the 
control  of  weeds  in  rice  fields  has  been  previou.sly  noted  (E.  S.  R.,  41,  p.  38). 
Of  a  number  of  varieties  under  test  T.  S.  No.  1583  stood  up  w^ell,  proved  of 
extra  good  quality,  and  yielded  several  hundred  pounds  of  rice  more  per  acre 
than  were  produced  by  the  conmion  varieties  grown  in  comparison. 

Acid  phosphate,  cottonseed  meal,  and  barnyard  manure  at  the  rates  of  200, 
SOO.  and  12,000  lbs.  per  acre,  respectively,  were  appliled  scjiarately  and  in 
combination  to  corn  in  1910.  Barnyard  manure  and  acid  phosiibate  in  combina- 
lioii  gave  an  increase  of  10.43  bu.  per  acre  over  the  check   iilat,  the  manure 
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alone  an  increase  of  9.58  bu.,  and  cottonseed  meal  and  acid  phosphate  com- 
bined an  Increase  of  G.45  bu.  Cottonseed  meal  and  acid  phosphate  used  alone 
gave  only  small  inci'eases  in  the  yield  of  corn.  In  similar  experiments  with 
cotton  the  manure  alone  more  than  doubled  the  yield.  Acid  phosphate  gave 
gains  of  over  200  lbs.  of  seed  cotton  per  acre  and  cottonseed  meal  an  increase 
of  64  lbs.  For  Sudan  grass  manure  ranged  first,  acid  phosphate  second,  and 
cottonseed  meal  third  when  applied  in  the  quantities  mentioned. 

Based  on  the  results  of  four  years'  tests  the  varieties  Schieberle,  Biggs 
Prolific,  Hastings  Prolific,  Ferguson  Yellow  Dent,  Fentress  Strawberry,  Thomas, 
Surcropper,  and  Chisholm  are  listed  as  the  leading  varieties  of  corn  in  the 
order  of  yield.  The  leading  varieties  of  cotton  tested  in  1916-17  were  Bank 
Account,  Mebane,  Mortgage  Lifter,  Union  Big  Boll,  Cleveland  Big  Boll,  and 
Hawkins  with  a  range  of  an  average  of  633  to  522  lbs.  of  seed  cotton  per  acre 
for  the  two  years. 

Seeding  Sudan  grass  at  five  different  rates  ranging  from  10  to  40  lbs.  of 
seed  per  acre  did  not  show  marked  differences  in  the  yields.  A  yield  of  9,592 
lbs.  per  acre  of  green  material  produced  3,637  lbs.  of  cured  hay,  the  proportion 
l»eing  approximately  2.6  to  1.  Japanese  cane  proved  to  be  the  best  crop  of 
those  tested  for  growing  in  rotation  with  rice.  The  results  further  indicated 
that  Japanese  cane  under  proper  drainage  conditions  should  be  planted  in  tlie 
fall,  and  that  3  lines  or  about  3  tons  of  seed  canes  per  acre  is  likely  to  give 
better  results  than  thinner  rates  of  seeding.  The  best  grain  sorghums  tested 
were  shallu,  Blackbull  White  kafir.  Pink  kaflr,  Schrock  kafir,  and  feterita.  The 
production  of  grain  by  these  crops  was  found  uncertain  on  account  of  injury 
by  the  sorghum  midge. 

The  duty  of  water  in  Cache  Valley,  Utah,  F.  S.  Harris  {Utah  Sta.  Bui.  173 
{1920),  pp.  16,  figs.  9). — This  bulletin  reviews  the  results  of  experiments,  in- 
cluding a  total  of  991  tests  extending  over  a  period  of  17  years,  on  the  duty  of 
water  in  irrigating  sugar  beets,  potatoes,  alfalfa,  corn,  wheat,  and  oats  on  a 
deep  medium  soil.  The  details  of  the  experiments  have  been  described  previ- 
ously (E.  S.  K.,  27,  p.  819),  and  some  of  the  results  with  several  of  the  crops, 
discussed  at  greater  length  in  earlier  publications,  are  noted  as  follows:  Corn 
(E.  S.  K.,  31,  p.  428)  ;  wheat  (E.  S.  R.,  36,  p.  234)  ;  potatoes  (E.  S.  R.,  37,  p. 
740)  ;  sugar  beets  (E.  S.  R.,  37,  p.  741)  ;  and  oats  (E.  S.  R.,  41,  p.  141).  The 
annual  and  average  monthly  precipitation  for  the  period  1902-1919,  and  the 
relation  of  the  duty  of  water  to  yield,  as  indicated  by  the  results,  are  shown 
graphically.  The  data  reported  refer  to  the  amounts  of  water  that  actually 
soaked  into  the  land. 

The  best  results  with  sugar  beets  were  secured  with  15  to  30  acre  in.  of 
water,  and  it  is  believed  that  the  use  of  more  than  30  in.  would  probably  never 
be  warranted  on  this  type  of  soil.  The  yield  of  potatoes  increased  with  the 
duty  of  water  up  to  32^  acre  in.,  but  it  dropped  off  rapidly  when  larger  quanti- 
ties were  used.  Alfalfa  used  water  more  advantageously  than  other  crops  in 
the  experiments  and  increased  in  yield  up  to  50  in.,  but  the  smaller  quantities 
were  much  more  efficient.  Fi'om  15  to  25  acre  in.  of  water  gave  the  best  results 
with  corn. 

Among  the  crops  under  test  wheat  was  least  affected  by  the  water  applied, 
and  15  acre  in.  is  regarded  as  generally  the  best  quantity  to  use,  although 
larger  quantities  produced  slight  increases  in  yield.  Oats  gave  good  returns 
with  the  duty  of  water  ranging  from  15  to  30  acre  in.  The  results  in  general 
indicated  that  the  proper  diversification  of  crops  makes  possible  the  most 
eflicient  use  yf  irrigation  water. 


1920]  FIELD   CROPS.  231 

[Tlie  effect  of  rotations  on  yield  and  profit  from  bog  soils],  A.  Gi;an- 
sri;oM  (Srcii.sLit  Mos.sLitll iirfor.  Tidnkr.,  :t>,  (V.r.>()).  No.  2,  pp.  'jQ-l.i.  /i,js.  :?).— 
The  results  of  experiments  conducted  for  eislit  years  with  four  different  rota- 
tions on  bog  soil  are  reported  in  detail  and  discussed.  All  rotations  received 
annually  3,000  kg.  of  barnyard  manure  per  hectare  (2,G70  lbs.  per  acre),  in 
addition  to  commercial  fertilizer  applications  varying  somewhat  in  quantity 
and  proportions  according  to  the  crops  grown. 

The  most  profitable  rotation  consisted  of  oats  for  green  forage  the  first  year, 
grass  the  second,  tliird,  and  fourth  years,  oats  for  grain  tlie  fifth  year,  and 
field  beets  the  sixtli.  This  rotation  gave  a  net  profit  of  335  l<roner  per  hectare 
(.$3G.34  per  acre)  with  a  cost  of  production  of  11.7  ore  (3  cts.)  per  feed  unit 
(the  e(|uivalent  in  feeding  value  of  1  kg.  of  n)ixed  concentrates). 

ItesuUs  of  local  field  experiments  on  the  comparative  value  of  important 
varieties  of  different  crops,  P.  Bolin  (A".  Landtbr.  Alcad.  Ilandl.  och  Tidskr., 
oS  {1019),  No.  5,  pp.  253-281,  figs.  7). — The  results  of  cooperative  experiments 
conducted  for  eight  years  in  different  parts  of  Sweden  and  on  various  types 
of  .soil  are  reported,  and  the  precipitation  records  for  May  to  August,  inclusive, 
tif  each  year  for  the  different  localities  are  given  in  grapliic  form. 

Svalof  Stjiirn  rye  gave  an  average  yield  of  grain  and  straw  about  5  per 
cent  greater  in  each  case  than  that  secured  from  Petkus  rye.  The  increases 
in  yields  in  favor  of  Stjiirn  rye  were  greater  on  clay  soil  than  on  sandy  soil. 
Svalof  Improved  Vasa  rye  gave  an  average  yield  of  grain  approximately  18 
per  cent  higher,  and  an  average  yield  of  straw  about  6  per  cent  lower,  than 
was  obtained  from  ordinary  Vasa  rye.  In  winter  resistance  the  two  varieties 
stood  very  close  together. 

*  The  average  yield  of  grain  of  Svalof  Tule  wheat  2  was  only  3  per  cent 
better  than  that  of  Svalof  Tule  wheat  1,  and  this  is  not  considered  as  out- 
weighing its  somewhat  undesirable  character  of  sprouting  too  readil.y.  Weibull 
Iduna  wheat  compared  with  these  two  varieties  in  Svealand  exhibited  about 
the  same  yielding  capacity,  but  in  Varmland  the  Tule  varieties  gave  the  better 
yields,  which  is  regarded  as  indicating  that  Iduna  wheat  ranl?s  lower  in 
hardiness. 

Seger  and  Ouldregn  oats  in  southern  and  middle  Sweden  gave  about  efpial 
average  yields  of  grain,  but  It  was  found  that  on  mineral  soils  Seger  outyielded 
Guldregn  by  about  2  per  cent,  while  on  soils  rich  in  organic  matter  the  yields 
were  in  favor  of  (iiildregn  by  about  4  per  cent.  Guldregn  oats  also  yielded 
a  little  better  than  Seger  under  conditions  of  ample  rainfall.  Kron  oats  as 
compared  with  Seger  in  southern  and  middle'  Sweden  gave  about  5  per  cent 
more  grain  and  4  per  cent  more  straw  than  was  harvested  from  Seger  oats, 
but  no  data  as  to  the  comparative  behavior  of  the  varieties  in  other  parts  of 
the  country  or  on  different  types  of  soil  were  obtained.  A  test  of  oats  showed 
about  8  per  cent  greater  yields  of  grain  and  9  per  cent  of  straw  in  favor  of 
SvalJif  Klock  3  as  compared  with  Svalof  Klock  2,  but  the  former  produced  only 
a  very  little  more  grain  than  was  secured  from  Stormogul  and  yielded  10  per 
cent  less  straw.  On  sandy  .soils  the  difference  in  yields  between  Svalof  Klock 
3  and  Svaliif  Klock  2  was  somewhat  less  than  on  other  soil  types. 

Weibull  Monopol  and  Svalof  Solo  peas  produced  about  the  same  average 
yield  of  ripe  peas,  but  Weibull  Monopol  gave  about  6  per  cent  the  more  green 
substance. 

Results  of  cooperative  experiments,  L.  Akoxsson  (Malino.  Liins  HtLfhuU. 
SiiUak.  Krrtls.'ikr.,  ]<)1D,  No.  If,  pp.  ///o-.'/oS).— Sugar  beets,  field  beets,  and 
potatoes  grown  in  IDIS-IO  on  sandy  and  clay  soil  in  general  gave  the  host 
returns  when  treated  with  ai)plications  of  complete  fertilizer  mixtures.     In  a 
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test  conducted  for  a  nxiinher  of  years,  lime  nitrogen  as  compared  with  nitrate 
of  soda  showed  a  relative  effectiveness  of  60  to  75  per  cent  when  applied  to 
sugar  beets,  and  of  55  per  cent  when  applied  to  field  beets. 

The  results  of  variety  tests  in  progress  for  four  years  showed  that  I'ansar 
and  Fylgia  wheat  gave  higher  yields  of  grain  than  were  secured  from  Extra 
Squarehead  2.  In  a  test  of  different  varieties  of  rye  the  best  yields  were  ob- 
tained from  Stjjtrn  and  StSl  rye  as  compared  with  Bretagne  and  Petkus. 
The  following  varieties  of  spring-sown  crops  led  in  productiveness:  Gull, 
Piincess,  and  No.  0412  barley,  Seger  oats,  and  Svalof  Spring  Squarehead  and 
Svalof  Extra  Club  wheat. 

Among  different  root  crops,  the  leading  varieties  were  Barres  field  beet, 
Bangholm  Swedish  turnip,  Bortfeld  and  Yellow  Tankard  turnips,  and  Svalof 
Champion,  Gul  Jatte  2,  and  Extra  Vit  Jiitte  carrots.  Based  on  the  results  of 
comparative  tests  with  potatoes,  the  varieties  Arran  Chief,  King  Edward,  and 
Perle  von  Erfurt,  late,  medium,  and  early  varieties,  respectively,  are  recom- 
mended. 

Barley  fertilizer  experiments,  O.  Lemmkrmann  (Wchnachr.  Brau..  36  (1919), 
No.  J/S.  pp.  355-.358).- — Experiments  on  the  action  of  different  fertilizers  and  soil 
amendments  and  on  the  infiuence  of  the  cultural  condition  of  soil  on  barley 
are  reported. 

Studies  of  the  relative  fertilizing  values  of  different  nitrogenous  fertilizers 
for  barley,  including  ammonium  chlorid,  sodium-ammonium  nitrate,  lime  nitro- 
gen, urea,  guanol,  sodium  nitrate,  and  ammonium  sulphate,  are  first  reported. 
The  results  showed  that  the  nitrate  forms  of  fertilizer  were  the  most  effective. 
Urea,  however,  gave  marked  results,  but  guanol  and  lime  nitrogen  had  little 
effect,  the  former  being  used  at  a  small  loss.  The  annnonium  fertilizers  also 
were  not  very  effective.  Better  results  can  be  obtained  with  ammonium  fer- 
tilizers by  mixing  them  deeply  with  the  soil.  Further  studies  with  sodium 
nitrate  and  ammonium  fertilizers  indicated  that  their  effectiveness  increased 
with  the  size  of  application  up  to  80  lbs.  per  acre. 

Experiments  with  barley  soils  which  had  not  been  fertilized  with  phosphate 
for  10  years  showed  no  effect  from  applications  of  stable  manure.  Similar 
results  were  obtained  with  potash  fertilization,  and  it  was  noted  that  there 
was  no  difference  between  the  action  of  raw  salts  and  that  of  high-grade  salts. 
Further  experiments  with  kainit  and  potassium  chlorid  showed  that  better 
results  were  obtained  on  barley  with  spring  applications.  The  lime-magnesia 
ratio  in  soils  was  found  not  to  be  an  important  factor  in  large-scale  barley 
growing. 

Studies  of  the  effect  with  different  types  of  barley  are  also  briefly  noted. 

Broom-corn  experiments  at  Woodward,  Okla.,  B.  E.  Rothgeb  and  J.  B. 
SiEGLiNGEB  (U.  S.  Dept.  Agr.  Bui.  836  {1920),  pp.  53,  figs.  7).— The  results  of  ex- 
periments with  broom  corn,  covering  a  period  of  five  years  and  embracing 
variety  and  cultural  tests,  are  reported  in  detail,  and  tlie  climatic  and  soil  con- 
ditions of  the  region  in  which  the  work  was  carried  on  are  described.  The 
conclusions  drawn  are  based  on  the  data  presented  in  tables  and  discussed. 

It  was  found  that  all  varieties  tested  produced  high  yields  in  favoi'able  sea- 
sons, but  that  only  adapted  varieties  yielded  well  in  the  less  favorable  seasons. 
Dwarf  broom  corn,  which  outyielded  the  Standard,  is  considered  as  requiring 
less  water  than  the  Standard  variety,  and  therefore  as  better  adapted  to  the 
conditions  prevailing  in  the  region  concerned.  Both  groups  were  found  to 
sucker,  but  the  tendency  was  present  to  the  greater  degi'ee  in  the  I>\v:uf 
varieties. 
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10ti\  iroiiinfj  conditions  larf;«'Iy  inilucnccd  suckcrinR  and  also  the  Icn^rtli  and 
♦lUality  of  the  brusli.  Tiu-  lliick  stands  produced  sii(»rt  brush  and  tlie  lliin 
stands  loiii^.  coarse  brusli.  Sowinj,'  tlie  crop  from  May  1  to  15  or  from  June 
l.'i  to  :U)  proved  best,  as  sowinj^  at  tliese  times  enal)ied  tlie  crop  to  avoid  lieading 
duriiij;  tlie  usually  hot  and  dry  weather  of  the  middle  of  Augrust.  The  most 
imttitable  stand  for  a  series  of  years  appeared  to  be  1  plant  to  6  or  8  in.  of 
ni\v  space  with  the  rows  3.5  ft.  apart.  Nothing  was  gained  by  the  method  of 
s|iacing  the  rows  7  ft.  apart  and  doubling  the  thickness  of  the  plants  in  the 
row. 

I(  was  observed  that  harvesting  when  the  seeds  are  in  the  dough  stage  gave  a 
liiglier  yield  of  brush  than  harvesting  at  an  earlier  date,  and  it  was  found 
also  that  the  brush  obtained  when  harvested  at  this  stage  is  the  best.  The 
results  of  nursery  work  showed  that  much  of  the  seed  from  commercial 
sources  is  of  poor  quality.  I'rogre.ss  in  developing  strains  producing  a  uniform 
•  luality  of  brush  is  reported. 

Carpet  grass,  C.  V.  Pipkr  and  L.  Cariueu  (U.  S.  Dept.  Affi'.,  Faniicrx'  Bui. 
I l.iO  {1020),  PI).  12,  figs.  5). — Historical  and  descriptive  notes  on  carpet  gra.ss  are 
-iven,  the  value  of  the  grass,  with  its  climatic  and  soil  re(iulrements,  is  pointed 
nut,  and  methods  of  e.stablishing  and  maintaining  carpet  grass  pastures  of  good 
(  arrying  capacity  are  noted.  The  harvesting  and  cleaning  of  carpet  grass  seed 
are   also    briefly    described. 

Time  of  applying  nitrate  of  soda  to  cotton,  E.  F.  Cautiikn  and  J.  T.  Wil- 
liamson {Alabama  Sta.  Bui.  209  {1920),  pp.  3-15). — The  experiments  reported 
were  conducted  at  the  station  from  1910-1916,  inclusive,  and  in  14  localities 
ii'  !!ie  norll'ci'ii  part  of  tiie  State,  which  was  still  largely  free  from  the  boll 
weevil,  and  where  results  were  secured  in  each  case  for  only  one  year,  although 
( overing  the  period  of  191 4-1919,  inclusive.  The  results  for  each  series  of  tests 
:tre  given  in  tables. 

At  the  station  140  lbs.  of  nitrate  of  soda  per  acre  was  applied  either  at  the 
time  of  planting,  the  first  cultivation  after  thinning,  the  appearance  of  the 
first  squares,  or  the  appearance  of  the  first  blooms.  A  complete  fertilizer  con- 
sisting of  IGO  lbs.  of  acid  phosphate,  1(X)  lbs.  of  cottonseed  meal,  and  80  lbs. 
of  kainit  or  its  equivalent  per  acre  was  applied  before  each  planting  except  in 
1915  and  191(>.  The  largest  average  increase  in  yield,  80  lbs.  of  seed  cotton  per 
acre,  was  secured  fi'om  the  application  made  at  the  first  cultivation  after 
thinning,  or  about  40  days  after  planting.  These  results  were  obtained  either 
with  slight  or  no  boll  weevil  infestation. 

The  average  results  secured  in  the  14  local  experiments  indicated  that  nitrate 
of  .soda,  at  the  rate  of  1(K)  lbs.  per  acre,  gave  the  best  results  when  applied  at 
or  before  the  appearance  of  the  first  squares.  This  same  application  made  at 
the  first  cultivation  after  thinning  was  more  effective  than  the  use  of  200  lbs. 
of  cottonseed  meal  per  acre  when  in  each  case  100  lbs.  of  nitrate  of  soda  was 
ftdded  three  weeks  after  the  first  blossoms  appeared.  Nitrate  of  soda  at  the 
rate  of  L'tK)  lbs.  per  acre,  100  lbs.  at  the  first  cultivation  after  thinning,  and  100 
lbs.  about  three  we<'ks  after  the  beginning  of  the  blossoming  period,  was  more 
effective  and  slightly  more  profitable  than  the  use  of  ICK)  lbs.  applied  at  or 
before  the  time  the  first  .sfpiares  apiM>ared. 

The  jack  bean,  C.  V.  Pipee  (U.  S.  Dept.  Agr.,  Dept.  Circ.  92  {1920),  pp.  12, 
fig.  1). — The  plant  is  described,  its  history,  botany,  and  culture  are  noted,  and 
its  value  as  green  manure,  green  feed,  hay,  silage,  and  human  food,  and  as  a 
source  of  iirease,  a  substance  used  in  medicine,  are  di.svussed.  The  results  of 
chemical  analyses  of  the  difl'erent  parts  of  the  plants,  as  comi)iled  from  various 
siiurces,  are  given  in  a  table. 
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It  is  concluded  that  "  any  farmer  interested  is  justified  in  trying  the  plant 
only  in  a  small  exi)erimental  plat.  Under  peculiar  conditions  it  may  possess 
local  value  enougli  to  justify  cultivation." 

[Experimental  results  and  experiences  in  potato  culture],  W.  Christie 
(Rationcl  Potetdyrlcning.  Nogen  Forsoksresultater  og  Erfaringer.  Stockholm: 
Ivar  HfvggHtrdm,  1919,  pp.  Jf2-61). — The  results  of  fertilizer  and  cultural  tests 
with  potatoes  are  reported,  and  cultural  directions  are  briefly  presented. 

The  largest  profit  from  supplementing  barnyard  manure  witli  connnercial 
fertilizers  was  secured  when  the  supplemental  application  was  complete.  In  a 
test  in  which  3,500  kg.  per  decare  (aboiit  I5..5  tons  per  acre)  of  barnyard  manure 
was  used,  the  addition  of  30  kg.  of  20  per  cent  superphosphate,  15  kg.  of  37 
per  cent  potash  salt,  and  9  kg.  of  Norwegian  nitrate  gave  the  best  yield.  An 
application  of  35  kg.  of  20  per  cent  superphosphate,  20  kg.  of  37  per  cent  potash 
salt,  and  18  to  25  kg.  of  Norwegian  nitrate  per  decare  gave  about  as  large  a  yield 
as?  was  secured  where  7,000  kg.  of  barnyard  manure  was  applied  to  a  like  area. 

The  results  of  planting  on  ditferent  dates  were  generally  in  favor  of  planting 
about  May  8.  Distance  experiments  indicated  that  generally  planting  in  rows 
63  cm.  (about  2  ft.  apart)  with  the  plants  from  20  to  30  cm.  apart  in  the  row 
will  prove  most  satisfactory.  Medium  sized  seed  tubers  weighing  from  40  to  60 
gm.  each  were  found  most  profitable.  Planting  whole  tubers  weighing  65 
gm.  each  gave  a  somewhat  larger  yield  than  the  same  quantity  and  size  of 
tubers  planted  as  halves  cut  two  weeks  before  planting,  and  cutting  at  this  time 
showed  an  advantage  over  cutting  immediately  before  planting.  Among  seven 
varieties  tested  General  Cronje  ranked  first  in  starch  content  with  19.1  per  cent. 
The  highest  yield  of  tubers  and  of  dry  matter  was  secured  from  Skaun,  but 
this  variety  showed  17  per  cent  of  diseased  tubers  while  Genei'al  Cronje  showed 
only  5  per  cent.  In  value  of  crop  as  based  on  tuber  and  starch  production 
General  Cronje  ranked  first  and  Skaun  second. 

Winter  rape,  C.  Fkuwikth  {Mitt.  Dcut.  Landw.  Gesell.  Osterr.,  No.  7  (1917), 
pp.  28). — A  brief  popular  treatise  on  the  value  and  culture  of  winter  rape,  in 
which  many  of  the  cultural  recommendations  are  based  on  resnilts  secured  by 
different  Investigators.  Statistics  are  given  on  the  production,  importation,  and 
requirements  of  Austria-Hungary  in  1913  of  rapeseed  oil  and  other  allied 
products. 

Soy  beans  in  Indiana,  A.  T.  Wiancko  and  C.  O.  Cromer  {Jndinna  Sta.  Bui. 
238  {1920),  pp.  3-lG,  figs.  9). — This  bulletin  discusses  the  value  and  importance 
of  the  soy  bean  together  with  the  various  steps  involved  in  the  culture  and 
management  of  the  crop,  and  reports  the  resnilts  of  experiments  at  the  station. 

Soy  beans  grown  after  wheat  was  harvested  gave  on  an  average  for  the  four 
years  1909-1912  a  total  production  of  green  tops  and  of  roots,  taken  to  the  depth 
of  IS  in.  at  the  time  of  the  first  frost,  amounting  annually  to  6.5  tons  per  acre 
and  containing  92.7  lbs.  of  nitrogen.  In  experiments  begun  in  1915  the  yields 
of  wheat  after  soy  beans  in  three  rotations  have  averaged  32  bu.  per  acre  as 
against  25.5  bu.  where  wheat  followed  corn  in  three  other  rotations. 

Experiments  with  the  Early  Brown  and  Ito  San  varieties  on  methods  and 
rates  of  seeding  gave  about  equal  yields  of  seed  from  drilling  30  lbs.  of  seed 
per  acre  in  28-in.  rows  for  cultivation  and  from  00  to  90  lbs.  of  s-eed  per  acre 
drilled  solid.    For  hay  production  drilling  solid  produced  the  largest  yields. 

The  results  of  variety  tests  conducted  from  1903  to  1919  are  reported  in 
tabular  form.  The  medium  early  varieties  Ito  San,  Early  Brown,  Elton,  and 
INIanehu,  and  the  later  varieties  Hollybrook,  Mikado,  Haberlandt,  and  Medium 
Green  are  considered  desirable  for  seed  production  or  for  planting  with  corn  for 
silage,  and  Lexington,  Sable,  Medium  Green,  and  Sherwood  on  account  of  their 
fine  stennned  character  and  fair  yielding  capacity  for  hay  production. 
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Soy  boans  in  I<nva,  II.  D.  Hughes  and  F.  S.  Wilkins  (Jotca  Sta.  Circ.  65 
(W\iO),  pp.  .'/}. — The  iinportance  of  soy  bean  culture  for  different  purposes  is 
discussed,  tiie  requirements  of  the  crop  are  enumerated,  varieties  adapted  to 
Iowa  conditions  are  recommended^  and  cultural  directions  are  given.  Soy  beans 
iinve  been  grown  at  the  station  since  I'JIU,  niid  the  better  varieties  are  reported 
as  having  yielded  from  15  to  25  bu.  of  seed  and  from  2.5  to  3.5  tons  of  hay  per 
acre.  The  results  of  tests  indicated  that  planting  between  May  1  and  20  is 
likely  to  be  most  satisfactory. 

Sudan  grass  in  Iowa,  H.  I).  IIugiiks  and  F.  S.  Wilkins  (luwa  <S7«.  Circ.  66 
(1920),  pp.  4). — The  advantages  of  Sudan  grass,  as  indicated  by  results  secured 
at  the  station,  are  pointed  out,  directions  for  growing  the  crop  arc  given,  and 
till'  value  of  the  grass  for  different  purposes  is  discussed. 

An  average  yield  at  the  station  of  3.47  tons  of  hay  per  acre  and  a  range  of  from 
2.2  to  5.9  tons  per  acre  is  reported.  In  the  experience  of  the  station  seeding  from 
.May  25  to  June  15  gave  generally  the  best  results,  and  seeding  at  the  rates  of 
2.5,  5,  and  10  lbs.  per  acre  in  rows  32  in.  apart  showed  relativelj^  little  difference 
in  production.  For  drilling  or  broadcasting  from  10  to  15  lbs.  of  seed  per  acre  is 
recommended. 

The  influence  of  length  of  wheat  heads  on  resulting  crops,  A.  N.  Hume, 
M.  Champmn,  and  M.  Fowi.us  (South  Dakota  Sta.  BtU.  187  (1919),  pp.  139- 
I'tS). — A  study  was  made  of  the  correlation  between  the  length  of  parent  head 
:iiid  yield  of  progeny  in  successive  generations  of  Bluestem  wheat  (Minnesota 
I()0).  A  mniiber  of  relatively  long  heads  and  an  equal  number  of  relatively 
short  heads  from  separate  plants  were  secured  in  1912,  and  the  .seeds  plantt-d  in 
head  rows  alternately  repres(>nting  the  long  and  short  heads.  Tables  are  given 
showing  tlie  relation  as  expressed  in  grams  of  grain  per  head  row  between  length 
in  centimeters  of  mother  spike  planted  in  1913  and  direct  yield  therefrom  or 
yields  of  progeny  in  successive  years. 

From  1.200  plants  grown  under  identical  conditions  260  plants  were  selected 
which  varied  principally  in  the  length  of  spike.  Twenty  seeds  selected  at  random 
from  each  head  were  planted  in  individual  head  rows  in  1913.  In  the  years  1914- 
1918  tile  progeny  of  the  rows  were  planted  so  that  successive  generations  could 
be  traced  back  to  their  individiial  motlu-r  plants,  but  no  additional  selection  was 
practiced. 

It  was  found  that  relatively  long  heads  yielded  slightly  higher  than  similar 
heads  on  other  plants  in  the  tirst  generation  after  the  selection  of  mother  heads, 
but  this  increase  failed  to  persist  in  following  generations.  It  is  concluded  that 
the  length  of  central  spike  can  not  be  considered  as  the  indicator  of  the  litness  of 
a  given  plant  to  .serve  as  the  mother  plant  of  a  line  of  progeny. 

HORTICULTURE. 

Plant  breeding  from  horticultural  standpoints,  .1.  W.  Ckow  (Ontario  Dcpt. 
Afir.,  Ann.  lipt.  Agr.  and  Expt.  Union,  Jfl  (1919),  pp.  50-'>2). — A  brief  general 
review  of  progress  made  in  breeding  hoiticultural  plants,  with  special  reference 
to  breeding  work  in  progress  at  the  Ontario  Agricultural  College. 

Pruning  and  economy  of  water,  .1.  C  Whitten  (U)iiv.  Cat.  Jour.  A(jr.,  6 
(1920),  No.  5,  pp.  10.  27,  28).— \  contribution  from  the  University  of  California, 
hi  which  the  author  calls  attention  to  the  importance  of  judicious  pruning  in 
spring  or  early  summer  as  a  means  of  reducing  the  draft  upon  soil  moisture 
(luiMiig  a  dry  season. 

The  beneficial  action  of  lime  in  lime-sulphur  and  lead  arsenate  combi- 
nation spray,  R.  H.  Robinson  (Jour.  Econ.  Ent.,  12  (1919),  No.  6,  pp.  J!i29- 
■'i3S). — A  contribution  from  the  Oregon  Experiment  Station. 
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A  8tiul>-  was  made  of  the  changes  that  occurred  when  lime-sulphnr  dihited 
to  summer  spra.vinj^  strenjith  was  mixed  with  lead  hydrogen  arsenate  and  with 
basic  lead  arsenate,  and  also  to  determine  some  means  of  overcoming  the  detri- 
mental action  on  tlie  insecticidal  properties  of  lead  arsenate  wlien  combined 
with  lime-sulphur. 

The  results  secured  indicate  that  there  is  a  considerable  reaction  between 
lime-sulphur  and  lead  hydrotren  arsenate  wlien  mixed  for  a  combination  spray, 
while  the  basic  lead  arsenate  causes  only  a  slight  change  in  tlie  lime-suljihui-. 
Calculated  from  the  original  amount  of  lead  liydrogen  arsenate  used,  over  o 
per  cent  of  the  arsenic  was  found  in  a  soluble  form,  tlius  increasing  the  ten- 
dency to  cause  burning  of  foliage  and  other  injury.  The  total  polysulphid  con- 
tent was  reduced  over  35  per  cent,  thereby  decreasing  the  efficiency  of  the 
lime-sulplmr. 

In  view  of  the  fact  tliat  basic  lead  arsenate  is  not  available  in  large  quan- 
tities and  lead  hydrogen  jirsenate  must  be  used,  an  experiment  was  conducted  to 
determine  the  value  of  lime  in  preventing  the  devitalizing  reaction.  It  was 
found  that  the  addition  of  slaked  lime  at  the  rate  of  10  lbs.  to  100  gal.  of 
lime-sulphur  previous  to  adding  the  lead  arsenate,  would  prevent  to  a  certain 
extent  this  reaction.  The  polysulphid  content  of  the  combined  spray  had  de- 
creased (mly  a  negligible  amount,  while  the  untreated  lime-sulphur  showed 
a  loss  of  almost  50  per  cent  of  its  fungicidal  and  insecticidal  properties. 
The  presence  of  free  lime  prevented  arsenic  from  going  into  solution  as  a 
soluble  salt,  whereas  where  no  lime  was  added  a  high  percentage  of  arsenate 
was  found,  indicating  that  over  12  per  cent  of  the  lead  hydrogen  arsenate  was 
decomposed. 

Gardens,  their  form  and  design,  Viscountess  Wolseley  (London:  Ednard 
Arnold,  1919,  pp.  XIX-\-28It,  figs.  1^8). — This  work  contains  .suggestions  on  the 
form  and  design  of  both  large  and  small  gardens  of  various  kinds.  Attention 
is  given  primarily  to  the  development  of  the  garden  as  a  whole  rather  than 
to  the  color  and  arrangement  of  individual  plants.  The  successive  chapters 
discuss  entrances,  hedged-in  gardens,  .surprise  gardens,  formal  flower  l^eds,  orna- 
mental pots,  treillage,  topiary,  winter-gardens,  rock  gardens,  suburban  gardens, 
paved  gardens,  garden  houses  and  ornaments,  kitchen  gardens,  public  gardens, 
Italian  vineyards,  the  natural  arrangement  of  trees  and  shrubs,  garden  plans, 
and  the  future  garden  designer.  A  bibliography,  chiefly  of  European  literature, 
relating  to  the  sub.1ect  is  appended. 

The  garden  month  by  month,  H.  H.  Thomas  {London  and  New  York:  Cas- 
sell  ft-  Co.,  Ltd.,  pp.  [T'7//] -(-i52,  figs.  Slf). — A  monthly  working  calendar  dealing 
with  the  necessary  work  of  fruits,  flowers,  vegetables,  and  the  greenhouse,  pre- 
pared with  special  reference  to  conditions  in  Great  Britain. 

Preparation  and  care  of  a  garden  for  vegetables,  compiled  by  D.  J.  Brum- 
LEY,  T.  C.  Gkier,  and  F.  L.  Minge  {Flooamoor,  III.:  T.  C.  Grier,  1920,  2.  ed.,  rev. 
and  enl.  pp.  51 +  [16]). — A  compilation  of  information  on  the  culture  and  care 
of  the  more  common  vegetables. 

[Brussels  sprouts  and  carrots  at  Wisley  in  1918]  (Jour.  Roy.  Hort.  Soc, 
45  {1919),  No.  1,  pp.  125-130). — Data  are  given  on  variety  tests  of  Brussels 
sprouts  and  carrots  conducted  at  the  Wisley  garden  in  1918. 

United  States  grades  for  northern-grown  onions,  H.  E.  Truax  ( U.  S.  Dept. 
Agr.,  Dept.  Circ.  95  {1920),  pp.  4). — The  grades  here  proposed  are  based  upon 
extended  investigations  by  the  Bureau  of  Markets  of  this  Department  in 
centers  of  production  and  important  markets.  They  have  been  carefully  criti- 
cized by  many  prominent  growers,  shippers,  and  dealers,  and  it  is  believed 
that  in  their  present  form  they  will  meet  the  requirements  of  the  northern- 
grown  onion  trade. 


1920]  HORTICULTURE.  237 

Frost  and  the  prevention  of  damage  by  it  (U.  .*?.  Drpt.  Agr.,  Farmers'  Bui. 
J09G  (l',>20),  pp.  ,J(S,  fitjH.  26). — A  practical  treatise  on  the  prevention  of  frost 
injury,  dealing  more  particularly  with  the  protection  of  fruit  trees. 

Introductory  considerations  are  piven  to  the  chanjres  that  take  place  at  and 
near  the  earth's  surface  on  a  frosty  night  and  the  underlying  principles  of  frost 
protection.  The  various  methods  and  devices  now  being  used  for  protection 
against  frost  are  discussed  in  detail.  The  pul)lication  also  includes  a  chai)ter 
on  temperatures  injurious  to  plants,  blossoms  and  fruit,  and  a  description  of 
meteorological  instruments  and  methods  of  determining  temperatures  and 
atmosiiiieric  moisture. 

[Report  of  the  division  of  nursery  inspection],  W.  C.  O'Kane  (A'^.  77.  Agr., 
35  (1911-18),  pp.  201-2J,1,  pi.  i).— In  addition  to  a  brief  review  on  the  work  of 
inspecting  nursery  stock  during  the  biennial  period  ended  August  31,  1918, 
the  report  contains  an  article  on  Fruit  Farming  in  New  Hampshire,  with 
special  reference  to  apples,  in  which  information  is  given  relative  to  the  plant- 
ing and  care  of  new  orchards  and  the  renovation  of  old  orchards. 

New  deciduous  fruit  station,  W.  L.  Howard  {Univ.  Col.  Jour.  Agr.,  6  (1920), 
No.  5.  pp.  10,  27). — The  author  outlines  various  projects  that  are  being  under- 
taken at  the  Deciduous  Fruit  Station,  previously  noted  (E.  S.  K.,  42,  p.  69-^). 

Report  on  the  experimental  orchard  at  Mitchell  for  1919,  C  M.  Ho»bs, 
D.  B.  Johnson,  and  R.  A.  Simpson  (Hoosier  Hort.,  1  (1920),  No.  11,  pp.  9-11). — 
A  brief  review  of  progress  made  in  the  experimental  orchard  formerly  belonging 
to  the  Indiana  Horticultural  Society  and  now  belonging  to  the  Indiana  Experi- 
ment Station.  A  list  is  given  of  varieties  of  apples  that  have  been  removed  as 
either  worthless  or  so  unsuited  to  southern  Indiana  conditions  as  to  make  their 
further  trial  unnecessary. 

Pollination  of  deciduous  fruits,  W.  P.  Tt'fts  (Univ.  Cnl.  Jour.  Agr.,  6 
(1920),  No.  5,  pp.  IJf,  15,  29,  SO,  figs.  3).— A  contribution  from  the  University  of 
California,  in  which  the  author  briefly  considers  various  factors  influencing 
the  pollination  of  fruit  trees  and  gives  a  few  general  statements  relative  to 
the  results  secured  by  the  university  in  pollination  studies  with  various  fruits. 

[Report  on  fruit  production  in  Australia]  (Off.  Year  Book  Aust.,  12 
(1901-1918),  pp.  367-37S). — A  statistical  report  on  the  acreage,  production,  and 
export  trade  in  fruits  and  fruit  products  in  Australia  for  the  period  1917-18, 
with  comparative  data  for  previous  years. 

Contributions  from  the  Wisley  Laboratory.— XXXV,  Effect  of  grass  on 
apple  trees,  A.  N.  Rawes  and  F.  J.  Chittenden  (Jour.  Roy.  Hort.  Soc,  Jfo 
(1919),  No.  1,  pp.  116-119). — Data  secured  from  a  demonstration  plat  at  Wisley 
are  given  with  a  view  of  showing  the  injurious  effect  of  starting  fruit  trees  in 
grass.  The  experimental  plat  was  started  in  January,  1912,  a  portion  of  the 
trees  being  grown  in  turf,  a  portion  with  a  3-foot  circle  of  bare  soil  about  the 
Stems  of  the  trees,  and  another  portion  clean  cultivated. 

During  the  period  1912-1919  the  growth  of  the  trees  with  bare  space  about 
them  has  been  consistently  greater  than  that  of  the  trees  with  grass  up  to  their 
stems,  but  this  growth  has  been  exceeded  in  a  marked  measure  by  the  trees  in 
cultivated  ground  in  every  case  in  every  year.  There  is  a  marked  contrast 
between  the  color  of  the  foliage  of  the  trees  in  the  cultivated  ground  and  of 
those  with  grass  about  them,  the  latter  being  such  more  yellow  in  tinge.  The 
few  fruits  produced  on  the  latter  trees  have  been  on  the  whole  smaller  than 
the  many  fruits  on  the  former  trees. 

The  treatment  of  apple  trees  girdled  by  mice,  E.  M.  STonoAun  (Connecticut 
State  Sto.  Bui.  Inform.  10  (1920),  pp.  7.  /jV/.s-.  <S).— The  method  of  bridge-grafting 
apple  trees  that  have  been  girdled  by  mice  is  described  and  illustrated.  Methods 
for  the  prevention  of  girdling  are  also  discussed. 
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Profitable  apples  for  market  {Min.  Agr.  and  Fisheries  [Londnn'l,  Leaflet 
IS-'f,  rev.  {1920),  pp.  7).- — Descriptions  are  given  of  tile  cliief  varieties  of  apples 
which  succeed  in  most  locations  in  England,  together  with  brief  cultural  notes. 

Factors  influencing  the  keeping  qualities  of  apples  and  pears,  E.  L.  Oveb- 
HOLSER  (West.  Fruit  Jobber,  7  {1920),  No.  1,  pp.  21-25). — A  contribution  from 
the  University  of  California,  comprising  an  enumeration  with  brief  discussion 
of  various  factors  influencing  the  keeping  qualities  of  apples  and  pears. 

A  summary  of  the  results  obtained  in  selecting  and  propagating  Paradise 
stock,  R.  G.  Hatton  {East  Mailing.  Eng.:  Wye  Gol.  Fruit  Expt.  Sta.,  1919.  pp. 
15,  pis.  8). — Work  conducted  at  the  Fruit  Experiment  Station  of  Wye  College, 
East  Mailing,  has  shown  the  existence  of  a  wide  range  of  root  systems  of  very 
different  vigor  and  desirability  that  are  generally  classed  as  Paradise  stock. 
In  part  1  of  this  paper  the  various  types  observed  are  classified  and  described 
and  discussed  with  reference  to  their  relative  merits.  In  part  2  the  results  are 
given  of  experiments  in  methods  of  propagating  the  most  desirable  types  of 
I'aradise  stock. 

Experimental  dusting  and  spraying  of  peaches  for  1919,  W.  W.  Chase 
{Ga.  State  Bd.  Ent.  Circ.  SO  {1920),  pp.  13). — Comparative  dusting  and  spraying 
experiments  were  conducted  near  Fort  Valley,  Ga.,  in  1919  by  the  State  Board 
of  Entomology  on  a  plat  of  about  1,200  8-year-old  Elberta  trees.  The  data  se- 
cured are  tabulated  and  discussed,  and  suggestions  are  given  to  growers  rela- 
tive to  the  principal  factors  responsible  for  unsuccessful  results  in  commercial 
dusting  operations  during  1919. 

The  data  secured  from  the  spraying  tests  showed  that  dust  mixtures  of 
sulpbur-lead  arsenate  in  the  right  proportion  effect  as  good  control  of  brown 
rot  as  spraying  with  a  convbined  insecticide  and  fungicide  in  water.  They  were 
far  superior  to  the  liquid  spray  in  scab  prevention.  Dust  mixtures  were  not  so 
effective  as  spray  in  controlling  curculio  in  varieties  that  ripen  as  late  as  the 
Elberta,  but  the  spray  was  also  unsatisfactory  in  this  respect. 

The  comparative  weakness  of  dust  against  curculio  is  considered  to  be  the 
present  principal  drawback  of  the  method.  In  this  connection,  it  is  pointed  out 
that  curculio  was  unusually  prevalent  in  1919.  Dusting  was  done  only  three 
times,  and  it  is  suggested  that  when  curculio  is  abundant  a  fourth  application 
not  longer  than  two  weeks  before  harvest  might  effect  better  control.  A  mixture 
containing  5  per  cent  lead  arsenate  gave  about  the  same  effectiveness  against 
curculio  as  mixtures  containing  twice  that  quantity. 

Experimental  work  is  to  be  continued  with  the  view  of  developing  a  spraying 
fornuUa  and  schedule  better  adapted  for  curculio  control. 

The  principal  parasites  of  the  peach,  W.  W.  Chase  {Ga.  Bd.  Ent.  Bui.  57 
{1920),  pp.  45,  pis.  11). — A  revised  edition  of  Bulletin  43  of  this  series  (E.  S.  R., 
35,  p.  447). 

Fig  cuttings  and  their  proper  preparation  and  treatment,  I.  J.  Condit 
{Fig  and  Olive  Jonr.,  /,  {1920),  No.  8,  pp.  11,  12). — A  contribution  from  the 
Forkuer  (Cal.)  Fig  Experiment  Station.  It  comprises  a  discussion  of  some  of 
the  points  essential  for  success  in  growing  fig  cuttings. 

Caprifigs  and  caprification,  I.  J.  Condit  {California  Sta.  Bui.  319  {1920),  pp. 
3^1-375,  figs.  23). — This  bulletin  presents  the  latest  information  relative  to  the 
caprification  of  Smyrna  figs  in  California.  The  history  of  caprification  in  Call-, 
fornia  is  briefly  sketched,  and  the  fig  fruit  and  its  structure,  the  classes  of  figs, 
the  seasonal  crops  of  the  capri  fig  trees,  together  with  the  life  history  and  habits 
of  the  fig  wasp  {Blastophaga  grossornm)  are  considered  in  detail.  The  author 
then  discusses  methods  of  caprification,  varieties  of  capri  figs,  effects  of  capri- 
fication upon  different  varieties  of  figs,  the  caprification  of  common  figs,  and 
the  cost  of  caprification.    Analyses  of  caprifled  and  uncaprified  figs  are  included. 
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A  non-splittiiis;  Smyrna  fig  and  its  liistory.  <^.  P.  RrxFonn  (Fiff  oiid  Olive 
Jour.,  Jf  {JU20),  A'o.  8,  pp.  9,  Hi). — Tlio  varioty  Ihtc  described  originntcd  from 
ccrtJiin  cuttings  which  were  imported  from  Asia  Minor  by  the  author  in  1882 
and  planted  on  the  Stanford  University  ranch.  The  U.  S.  Department  of 
Af,'rlculture  has  propagated  and  distributed  the  variety,  and  its  value  lias  be<m 
fairly  well  determined,  especially  in  the  San  Joaquin  Valley.  The  autlior  now 
proposes  to  name  the  variety  "  Stanford  "  in  honor  of  the  late  Governor  lieiand 
Stanford,  founder  of  Leland  Stanford  Junior  University. 

The  Kadota  (ij?,  W.  S.  Ci-ark  {Los  Angeles,  Cal.:  The  Fig  and  Olive  Jour.,  pp. 
,44,  figs.  20). — A  treatise  on  the  origin,  planting,  and  care  of  this  California  fig 
variety. 

The  hybrid  bearing  grapes  in  1919,  E.  P^e-Laby  {Rrv.  Vitic,  52  (1920), 
No.  1338,  pp.  131-134)- — Notes  are  given  on  a  number  of  direct-bearing  hybrid 
grapes  which,  after  several  years  of  testing,  have  been  found  to  possess  real 
merit. 

The  table  raisin  hybrids,  PliE-LABY  (Vie  Agr.  et  Rurale,  16  {1920),  No.  19,  pp. 
S2o-327). — Descriptive  notes  are  given  on  a  number  of  Franco-American  grape 
hybrids  that  have  been  found  to  produce  d(>sirable  table  grapes. 

Some  observations  concerning  pollination  of  olives,  L.  O.  Bonnet  (Fig 

and  Olive  Jovr.,  4  {1920),  No.  12,  p.  4)- — A  contribution  from  the  University  of 

I  CaUforuia  discussing  some  of  the  causes  of  crop  failure  among  olives,  and 

I  giving  the  results  for  the  first  year  of  pollination  experiments  conducted  at 

i  Pomona.    These  results  strongly  indicate  that  most  olive  trees  bear  better  when 

cross-pollinated.    They  also  indicate  that  as  a  rule  large  varieties  of  olives  are 

more  fertile  than  the  smaller  varieties. 

j      A  preliminary  revision  of  the  North  American  and  AVest  Indian  avocados 

I  (Persea  spp.) ,  S.  F.  Blake  {Jour.  Wash.  Acad.  aSci.,  10  {1920),  No.  1,  pp.  9-20, 

',  figs.  2). — A  contribution  from  the  Bureau  of  Plant  Industry,  of  U.  S.  Depart- 

;  ment  of  Agriculture,  comprising  a  preliminary  treatment  of  the  relaticmship 

of  the  forms  of  the  avocados  which  occur  in  Mexico,  Central  America,  and  the 

^^^'st  indies.    The  present  revision  is  based  upon  material  collected  for  s(>veral 

1  a  IS  by  W.  Popenoe. 

The  conservation  and  application  of  mannres,  A.  D.  SnAjrEL  {Cal.  Citrogr., 

''   {1920),  No.'T,  pp.  213,  240-243,  figs.  3). — A  discussion  of  the  utilization  and 

application  of  manures  for  improving  citrus  orchard  soil  conditions  in  southern 

California,   including  some   data   secured   from   the  Calfornia   Fruit  Growt>rs' 

!  Exchange  .showing  the  extent  to  which  manures  are  used  in  citrus  orchards  at 

i  the  present  time.  ^ 

li  Results  of  five  years'  individual  tree  performance  records  with  pruned 
and  unpruned  lemon  trees,  A.  D.  Shamel  {Cal.  Citrogr.,  5  {1920),  No.  4,  PP- 
102,  122,  123,  128,  figs.  S). — Ob.servations  were  made  on  the  yield  of  a  number  of 
Kureka  lemon  trees  that  had  been  injured  by  low  temperature  during  the 
winter  of  1912-13  and  were  subsequently  pruned  ba(;lv  to  assist  in  their  re- 
covery. Some  of  the  trees  were  severely  pruned,  others  received  moderate 
pruning,  and  others  were  left  unpruned  for  the  sake  of  comparison. 

The  results,  in  general,  show  tliat  heavily-pfuned  trees  produce  consider- 
;  ably  less  fruit  than  lightly-pruned  trees,  and  that  lightly-pruned  trees  produce 
less  fruit  than  unpruned  trees  without  appreciably  improving  the  ccunmercial 
riuality  of  the  fruit.  The  fruits  on  the  pruned  trees  grew  more  rapidly  than 
'he  fruits  on  the  unpruned  trees.  The  author  concludes  in  general  that  care 
amst  be  taken  to  avoid  too  great  a  reduction  in  the  bearing  area  of  lemon 
trees.  On  the  other  hand,  a  certain  amount  of  pruning  seems  justifiable  because 
the  fruit  can  be  brought  up  to  size  more  rajiidly, 
187890°— 20 4 
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The  plantins;,  oultlvation,  and  expression  of  coconuts,  kernels,  cacao, 
and  edible  vegetable  oils  and  seeds  of  commerce,  H.  O,  Newland  {London: 
Charles  Griffin  &  Co.,  Ltd.,  1919,  pp.  Ill,  pis.  12). — A  small  practical  handbook 
for  planters  and  others.  Among  the  crops  considered  are  the  coconut,  the 
peanut,  shea  nut,  cacao  l)ean,  soy  bean,  cottonseed,  sesame,  Bal)iissu,  and 
Para^iiay  kcnu-ls,  juul  niiscellaiieous  nuts. 

The  American  nut  industry  as  a  whole,  C.  A.  Reed  {Anicr.  Nut  Jour.,  12 
{1920),  No.  5,  pp.  70,  11). — A  paper  presented  l)efore  the  Western  Wahuit  (Jrow- 
ers'  Association,  in  which  the  author  briefly  reviews  the  present  status  of  nut 
growing  in  various  sections  of  the  country  and  enumerates  a  number  of  points 
of  practical  importance  in  the  development  of  a  national  nut  industry. 

Patch-budding  large  limbs  and  trunks  of  pecan  trees,  J.  A.  Evans  {Texas 
Sta.  Circ.  20  (1920),  pp.  S-7,  figs.  2).— The  method  of  patch-budding  pecan  trees 
is  described  and  illustrated. 

[Plants  suitable  for  Nebraska]  {Ann.  Rpt.  Nchr.  State  Hort.  Soc.,  .50  {1919), 
pp.  84-111,  flffs.  6). — A  variety  list  is  given  of  fruits  suitable  for  planting  in 
Nebraska,  arranged  according  to  the  horticultural  districts  of  the  State,  to- 
gether with  lists  of  forest  trees,  ornamental  trees,  shrubs,  roses,  vines,  bulbs, 
and  liedges  for  general  planting  in  the  State. 

Blending  colors  in  flowers,  W.  H.  Phipps  {Flower  Grower,  7  {1920),  No.  5, 
p.  76,  fl{).  1). — A  discussion  of  this  subject,  including  a  color  chart,  prepared  by 
the  authoi-,  showing  the  primary  colors  that  enter  into  various  combinations 
of  named  colors  and  hues. 

Seedling  dalfodils  selected  to  grow  on  at  Brodie  Castle,  1.  Brodie  {Jour. 
Roy.  Hort.  Soc.,  1,5  {1919),  No.  1,  pp.  113-115).— Brief  notes  are  given  on  tlie 
character  of  .seedlings  resulting  from  a  large  nxnnber  of  cro.s.ses,  together  witli 
a  list  of  parent  forms  believed  to  be  desirable  for  the  l)eglnner. 

Germination  of  gladiolus  seed,  C.  E.  F.  Geksoorff  {Flower  Grower,  7 
{1920),  No.  5,  p.  73). — The  author  here  presents  records  of  seed  tests  procured 
mostly  from  his  own  crosses,  showing  the  time  required  for  germination,  the 
percentage  of  germination,  and  the  percentage  of  coi-ms  harvested. 

The  time  required  for  different  lots  of  seed  to  germinate  was  not  constant. 
Some  of  the  seed  germinated  as  early  as  the  sixteenth  day  after  planting,  most 
of  it  germinated  in  31  days,  whereas  a  few  lots  required  up  to  85  days.  Tho 
average  percentage  of  germination  was  60  per  cent  and  the  average  percentage 
of  corms  harvested  was  30,  ba.sed  on  the  total  number  of  seeds  planted. 

Some  of  the  newer  peonies,  W.  F.  Christman  {Floicer  Grower,  7  {1920), 
No.  5,  pp.  79-81,  figs.  3). — The  author  presents  ^  descriptive  li.st  of  a  large 
number  of  what  are  considered  the  very  best  of  the  new  peonies  being  propa- 
gated at  the  present  time.  In  addition  to  the  description  of  the  variety,  infor- 
mation is  given  relative  to  the  originator  and  the  year  in  which  it  was  intro- 
duced, or  is  to  be  introduced,  to  the  public. 

Oriental  poppies  at  Wisley,  1917  {Jour.  Roy.  Hort.  Soc.,  45  {1919),  No.  1, 
pp.  120-124). — Data  are  given  on  a  test  of  80  stocks  of  oriental  poppies  con- 
ducted at  the  Wisley  gardens. 

Descriptive  list  of  hardy  and  semihardy  primulas,  H.  J.  Moore  {Gard. 
Chron.  Amer..  2^  {1920),  No.  1,  pp.  401,  402).— Horticultural  descriptions  are 
given  of  15  species  and  7  standard  varieties  of  prinmlas  tested  at  the  Queen 
Victoria  Park,  at  Niagara  Falls,  Ontario.  Although  not  all  are  entirely  hard.v, 
many  beautiful  kinds  are  with  little  protection  so  hardy  that  they  survive  tlie 
winter  practically  unliarmed. 

About  roses,  A.  C.  Hottes  {Ohio  Agr.  Col.  Ext.  Bui.,  15  (1919-20),  No.  5,  pp. 
16,  figs.  11). — A  popular  treatise  on  the  propagation,  culture,  and  care  of  rcses, 
including  descriptions  of  some  of  the  principal  varieties  in  each  group  of  roses. 
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FORESTRY. 

The  oak  hornboani  woods  of  H«Ttf«»rdsliir<*,  I-IV,  E.  J.  SAT.iSRTnv 'f7o»r. 
Ecology,  -}  (J'llti).  Xu.  2,  pp.  HS-Ul,  pis.  2,  fif/x.  r, ;  6  (I'JIS),  No.  1,  pp.  lJ,-52,  figs. 
2). — This  pajter  is  liasi'd  chiefly  upon  detailed  observations  made  (hiring  the 
past  5  years  upon  most  of  the  more  important  woods  in  Hertfordsiure.  In- 
formation is  given  relative  to  the  history  and  status  of  these  woods,  as  well  as 
to  tlieir  elimatir,  e<lai)lM(',  and  Iij,dit  conditions  and  the  existinj,'  flora  of  both 
iiiicopi)ic«'d  and  c(ti)pice(l  woods. 

On  tlie  causes  of  failur*-  of  natural  regeneration  in  British  oakwoods, 
A.  S.  Watt  {.lour,  luolog)/,  7  (/.''/,'»).  .\o.  S-^,  pp.  17.3-20.7).— Results  are  given 
of  a  study  of  natur:il  regeneration  in  <lifTerent  types  of  British  oakwoods. 

The  author  found  that,  aside  from  the  destruction  to  acorns  i)y  herbivorous 
aidmal.s,  ndldew  was  an  important  factor  in  producing  fatal  effects  on  oak 
seedling.s,  especially  in  sandy  soils.  There  were  generally  no  inherent  difli- 
culties  to  prevent  natural  regeneration  in  damp  oakwood,  hut  in  dry  oakwood 
and  oak  birch-heath  associations  the  supply  of  light  to  the  seed  beds  was  greatly 
(limiiiished  by  the  presence  of  bracken  and  the  vitality  of  the  seedlings  im- 
paired, thus  materially  assisting  the  fungus  in  its  fatal  effects. 

The  resin  usufriK't  of  the  pine,  L.  Schikhlingkr  (Xntiinv.  Ztschr.  Forst  n. 
I.dtiilir..  n  (ini!)).  No.  10-12.  pp.  2Si-365).—A  contribution  from  the  Muiuch 
Forestry  Experiment  Station  c(mii>rising  a  discussion  of  the  factors  governing 
the  formation  and  flow  of  resin,  together  with  the  results  of  experimental  tap- 
ping studies  and  practical  recommendations  for  turpentining  operations  based  on 
these  studies. 

Revision  of  the  true  mahoganies  (Swietenia),  S.  F.  Blakk  {•lour.  Wash. 
Acad.  Sci.,  10  {V.Kin),  No.  10,  pp.  2S6-207,  figs.  2).— A  revision  of  the  four  pre- 
viously determined  species  of  Swietenia,  together  with  a  new  species  here  de- 
scribed and  namc<l  by  the  author  as  ,S.  cirrhata  n.  sp. 

Studies  in  the  ecology  of  tropical  rain  forest,  with  special  reference  to 
the  forests  of  South  Brazil,  R.  C.  McLean  {./our.  Ecology,  7  {1!)10),  Nos.  1-2, 
l>l>.  5-5J,,  pi  1,  figs.  22;  3-4,  pp.  121-172,  figs.  iO).— The  study  here  reported  was 
conducted  with  a  view  to  measuring  the  factors  of  moisture  and  illumination  in 
the  interior  of  the  forests  on  the  slopes  of  the  hills  and  in  the  valleys  around 
about  Rio  do  .Janeiro  and  southern  Brazil,  and  to  determine  the  influence  of 
these  factors  on  the  undergrowth  plants,  morphologically  and  otherwi.s<>.  Tart 
1  re|>orts  studies  dealing  with  the  factor  of- Inimidity  and  p.irt  2  with  that  of 
illumination.  Important  facts  brought  out  relative  to  the  physiological  status 
t>f  the  undergrowth  are  i)resented  in  a  general  summary.  A  descii]itive  ecology 
of  the  fori'st  and  a  bibliography  are  appended. 

Report  of  the  division  of  forestry  (H'or  Dcpt.  [U.  S.],  Ann.  Rpf.  Corcrnor 
P.  It.,  19  (1919).  pp.  701-70.3). — A  brief  statement  of  operations  thus  far  con- 
ducted by  the  Porto  Rico  Forest  Service,  which  was  created  on  November 
22,  1917. 

Annual  report  on  the  forest  administration  in  Ajmer-Merwara  for  the 
I  jear  1»1«-19,  Sma.muhoo  Datt  .Ioshi  {.Attn.  Rpt.  Forest  Admin.  Ajincr- 
I  Menrara,  HUS-19,  pp.  .iO). — The  usual  report  relative  to  the  administration  ami 
management  of  the  State  forests  of  Ajmer-Merwara  for  the  year  1018-19.  I>ata 
relative  to  alterations  in  forest  areas,  forest  surveys,  working  plans,  forest 
protection  and  miscellaneous  work,  yields  in  major  and  minor  forest  products, 
ii'venues,  expenditures,  etc.,  are  appended  in  tabular  form. 

The  forests  of  Greece,  .T.  Masstas  {Rcr.  Eaux  ct  Forcfs,  .77  {IHI9).  Xo.  II.  pp. 
2J7-2.'/7). — An  account  is  given  of  the  forests  of  Greece,  with  reference  to  their 
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extent,  distribution,  coiuposition,  production,  administration,  and  oxploitati(tn, 
and  tlio  laws  doallng  with  for«>stry. 

The   lumber   market   in   Italy   and   reconstruction   requirements,    N.   C. 

Brown  (U.  S.  Dcpt.  Com.,  Bur.  Foreign  and  Dom.  Com.,  Spec.  Agents  Ser.,  No. 
182  (1919),  pp.  18.'f,  pis.  15,  figs.  IS). — A  report  on  the  lumber  market  in  Italy 
and  the  requii'ements  for  the  next  5  or  10  years  for  reconstruction  purposes, 
based  on  a  study  conducted  by  the  Department  of  Commerce  in  cooperation 
with  various  lumber  associations.  An  account  is  given  of  the  general  and 
economic  conditions  governing  the  use  of  lumber,  foreign  lumber  requirements, 
methods  of  purchase,  sale,  distribution,  etc.,  domestic  production  and  its 
influence  on  imports,  lumber  exports,  uses  and  treatment  of  lumber,  special 
features  affecting  imports  of  lumber,  and  the  probable  trend  of  Italy's  import 
trade  in  lumber. 

DISEASES  OF  PLANTS. 

Plant  disease  and  the  "  vicious  circle,"  J.  B.  Hurry  (Jour.  Roi/.  Jlort.  Soc., 
43  {1919),  No.  2-3,  pp.  309-315,  fig.  i).— This  is  a  discussion  of  the  perpetuation 
of  disease  (with  favorable  factors),  the  destruction  of  organs,  the  termina- 
tion of  life,  and  the  production  of  materials  favorable  to  the  development  of 
disease  organisms.  •" 

Studies  on  plant  cancers. — I,  The  mechanism  of  the  formation  of  the 
leafy  crown  gall,  M.  Levine  {BuI.  Torrey  Bot.  Club.  J,6  {1919),  No.  11,  pp.  Ul- 
452,  pis.  2). — Having  supposedly  shown  in  work  with  Levin  (E.  S.  R.,  42,  p. 
841),  that  certain  leafy  shoots  claimed  by  Smith  as  a  new  type  of  crown  gall 
are  always  secondary  and  subsequent  to  the  development  of  crown  gall,  and 
that  such  development  of  such  tissue  into  an  organ  does  not  occur  in  animal 
cancer,  the  author  has  followed  up  the  idea  that,  as  a  consequence  of  Smith's 
claim.  Bacterium  tumefaciens  inoculated  into  a  plant  in  any  region  of  toti- 
potent cells  (bud  Anlage)  known  to  produce  leafy  shoots  normally  should  i)ro- 
duce  them  under  the  added  stimulus  of  the  crown  gall  organism  much  more 
readily  and  in  greater  abundance.  The  studies  carried  out  following  this 
hypothesis  are  briefly  indicated. 

It  was  found  that  B.  tumefaciens,  inoculated  into  the  marginal  notches  of  a 
leaf  of  Bryopliyllum  calycinum  where  totipotent  cells  are  present,  results  in 
the  formation  of  a  crown  gall  as  readily  as  in  other  plants  used  for  inocula- 
tion but  without  leafy  shoots.  Inoculation  in  the  vicinity  of  a  small  bud  causes 
the  formation  of  a  gall  and  interferes  with  tlje  normal  development  of  the 
bud  or  leafy  shoot.  Inoculation  into  the  midvein  of  a  young  or  old  leaf 
detached  from  or  attached  to  the  mother  plant  results  in  the  develpment  of 
a  large  gall  without  the  development  of  leafy  shoots.  Inoculation  into  the' 
growing  region  of  the  stem  of  a  young  plant  produces  the  ordinary  crown  gall 
with  the  occasional  and  subsequent  development  of  a  leafy  shoot.  Therefore 
the  author  claims  B.  tumefaciens  does  not  cause  the  formation  of  leafy  shoots 
in  B.  calycinum,  but  rather  inhibits  and  retai'ds  their  normal  development 
when  inoculated  into  the  totipotent  cells  which  appear  at  the  leaf  notches. 

Swedish  species  of  Taphrina,  B.  Palm  {Arkiv.  Bot.,  15  {1917),  No.  4^  PP- 
l-4iy  fiv^-  9). — An  account  is  given  with  a  bibliography  of  a  considerable  num- 
ber of  species  of  the  genus  Taphrina  as  found  in  Sweden  (other  localities  also 
indicated),  some  of  these  being  in  parasitic  relation  with  plants  of  economic 
importance. 

Head  smut  of  corn  and  sorghum,  B.  F.  Dana  and  G.  L.  Zundel  {Washing- 
ton ^tti.  Pop.  Bui.  119  {1920),  pp.  6,  figs.  4)- — A  popu'ar  description  is  given  of 
the  head  smut  of  corn  aud  sorghum  due  to  Sphacelotheca  reiliana,  which,  it  is 
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sliittMl,  has  nmdo  its  nppca ranee  in  the  vicinity  (»f  rnllnian,  Wash.,  In  one  ease 
("iiisiufj;  40  [MM-  ceiil  loss  in  the  coin  erop.  ('ontrasls  in  characters  are  drawn 
nji  for  the  head  snmt  and  the  common  corn  snuit  hy  which  the  new  form  can 
lie  readily  r(>co;,'id/.e<l,  and  suggestions  are  given  for  control  measures  wliich 
include  tlie  destruction  of  diseased  plants  at  the  first  appearance  of  smut  and 
till'  elimination  of  other  suscejitihle  crops  in  rotation. 

IJeport  of  the  coiiferi'iioe  on  sweet  potato  jn'oblenis  and  on  di.scases  of 
cotton,  corn,  and  touiatoes  (Washinytun:  Advisory  lid.  Avicr.  Plant  rath., 
.\mcr.  I'hytopath.  Soc.  1919,  pp.  16). — At  this  conference  (consisting  of  46 
persons  who  are  listed  as  representinj;  13  States  and  the  U.  S.  Department  of 
Agriculture),  which  was  in  session  at  Kirmingham,  Ala.,  February  20-28,  I'Jll). 
sweet  potato  problems  were  divided  into  thos«'  pertaining  to  field,  .storage,  and 
marlveting,  respectively.  Cotton  diseases  dealt  with  included  wilt  (Fu.sariuin 
vusinfectum),  anthracnose  {(JlonicreHa  yossyyii),  angular  leaf  spot  {liacterinm 
vialraccanint),  and  Diplodia  boll  rot  (Diplodia  yos.sypina).  Corn  diseases  were 
divided  into  root  disease.  Fusarinni  spp.  largely,  and  brown  spot  (Physodcrma 
zea  maydis).  Tomato  diseases  included  Fusarium  wilt  (F.  lycopersici) ,  early 
blight  (Alteniaria  solani),  mo.saic,  blossom  end  rot,  and  Septoria  leaf  blight 
(S:  lycopersici).  A  resume  is  given  of  the  discussion  on  the  diseases  and  sub- 
jects relating  thereto. 

Additions  to  the  li.st  of  plant  disea.ses  of  economic  importance  in  In- 
diana, G.  A.  OsNEi!  (Proc.  Ind.  Acad.  Hci..  1917,  pp.  ///.7-/-}7).— These  additions 
to  the  lists  furnished,  resjiectively,  by  Pi[)al  and  the  present  author  (E.  S.  U., 
o9,  p.  547)  rei)resent  collections  made  during  the  previous  season  and  comprise 
di.seases  alTecting  al)OUt  17  economic  plants. 

Report  on  the  work  of  the  division  of  pliytopathology  [Mauritius],  h\  A. 
SiocKUALE  (Ann.  Rpt.  Dept.  Agr.,  Mauritius,  1916,  pp.  7,  8). — No  serious  epi- 
demics of  fungus  diseases  occurred  during  the  year,  though  the  cyclone  of  May 
20,  cau.sing  serious  damage  to  crops,  favored  attacks  by  fungi  and  bacteria 
doring  June.  Sugar-cane  root  disease  was  reported  as  causing  daniage  in  one 
locality.  IMthy  deterioration  of  the  stem  was  connnon  in  all  Tanna  varieties. 
V;irying  results  were  olitaini'd  from  treatment  of  potato  leaf  disease  {J'liy- 
Idphtliora  infestans)  with  Bordeaux  mixtiu'e.  A  collar  disease  of  pistache 
caii.sed  by  a  species  of  Fusarium  w^as  conmion  in  all  parts  of  the  island,  but 
was  controlled  by  dusting  with  a  mixture  of  powdered  copper  sulphate  and  lime, 
the  solution  of  the  substances  being  effected  by  means  of  rain. 

Pathological  [report,  Western  Au.stralia],  D.  A.  Hekbkrt  (Dcpt.  .Ayr.  and 
Indus.  ^\  est.  Aust.  Ann.  Rpt.  1919,  p.  29). — The  author  reports  the  occurrence 
of  various  jtlant  diseases.  Among  disorders  of  potatoes  are  mentioned  Irish 
bligiit  (riii/loplitliora  infestans),  wet  rot  or  bacteriosis  (liacillus  .'iola)iaccaruin), 
brown  ring,  Kliizoctonia  rot,  and  nematodes.  Scab  may  be  produced  locally 
Itither  l)y  some  unfavorable  soil  constituent  or  by  attacks  of  Actinuniyces  cliro- 
moycneits.  Black  rot  somewhat  resembles  brown  rot  {Fusarium  solani),  the 
form  having  recently  been  identilie<l  for  the  first  time  locally,  though  apparently 
common. 

Other  economic  plants  are  named  in  connection  with  diseases  or  attacking 
organisms,  as  apjile,  Fusicladium  dendriticum  ;  pear,  F.  pirinum;  onion,  downy 
niildew  (Pcronospora  schleideni) ,  and  red  root  (of  unknown  causation)  ;  loquat, 
F.  dendriticum;  ajiricot,  peach,  and  almond,  shot  hole  (Clasterosporiuni  car- 
pophiluin)  ;  orange,  brown,  rot,  .scab,  melanose,  corky  tissue,  sooty  mold,  exan- 
thema, Spha^rella  citri,  wither  tip  (Phonia  oinnivora)  ;  lemon,  brown  rot,  wither 
tip  {P.  omnivora)  ;  wheat,  take-all  (Ophiobolns  yramiuis),  ear  cockle,  Septoria, 
smut,  and  rust;  beet,  eel-worm;  red  gum,  a  shelf  fungus  (Polyporus)  ;  rhubarb, 
root  rot   (Armillaria  mellea)  ;  Freesia   {Ileterosporiuin  yracile)  ;  alfalfa,  root 
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fmiL'iis    {  h'hi.iocfiiinii   rioUiciit)  \    viiit's,  iiiitlii'iKiiDsc  .-lud   (>i(limii;    ciilil);!;^!',  cliih 
roni  ;  ;iii(l  tniiiato,  Ii-isli  l)lij;lif,  sli'ojtiiig  sickiioss,  and  Sciitoriu  h/toiicrsiri. 

Plant  pathology  |  New  Z«'alaii(l,  1<J18-1!)|,  A.  H.  Cockaynk  (Arif  Zial. 
Dcijt.  At/r.,  Indus.,  and  Com.  Ann.  Rpt.  1<US-1<),  pp.  .'ft,  Ji2). — It  has  been  shown 
that  a  funj^ns  attacking  younj^  rootlets  of  tiax  causes  destruction  of  the  plants 
only  when  they  have  been  weakened  by  adverse  soil  conditions.  The  peculiar 
feature  noted  for  two  seasons  is  tlie  recovery  of  affected  plants  during  the  late 
autumn  and  wii  ter  foUowed  by  a  lecrudescence  or  return  of  the  disease  during 
the  following  summer.  Artiticial  manures  do  not  appear  to  have  any  marked 
effect  on  yellow  leaf. 

Dry  rot  of  s\\edes,  which  is  becoming  very  destructive,  is  being  studied.  Cer- 
tain rapidly  acting  manures,  as  superphosphate,  apparently  increase  the  disease. 
Swedes  growing  slowly  appear  to  suffer  less  than  tho.se  which  grow  rapidly. 
Inoculation  experiments  have  shown  that  swede  dry  rot  is  capable  of  infecting 
all  classes  of  turnips  and  swedes. 

A  new  species  of  liotrytis  has  been  shown  to  cause  rapid  rotting  of  apples, 
especially  from  the  eye  end.  Spores  of  the  fungus  appeared  to  be  incapable  of 
causing  infection. 

Grass  rusts  of  unusual  structure,  J.  C.  Aktiiuu  and  E.  R.  INIains  {Bui.- 
Torrvy  Bot.  Club,  1,6  {1919),  No.  10,  pp.  ffll-Jfl5,  fifjs.  2).— Comparisons  as  here 
drawn  show  especially  striking  resemblances  among  the  tropical  rusts  Uredo 
iyntiva  on  Bambos,  Puccinia  palhi^ccns  on  Tripsacum,  and  P.  phukopsoroides 
on  Olyra,  the  la.st-named  being  described  as  a  new  species.  The  telia  of  the  tirst- 
namt'd  species  have  not  been  found,  but  they  are  expected  to  resemble  those  of 
the  other  two  species. 

Seed  treatment  [against  stinking  smut],  H.  C.  MiJLLER  and  H  Molz  {Deut. 
Landir.  Presse,  Jf-5  {1918),  No.  82,  p.  509). — This  is  an  account  of  comparative 
tests  made  in  1918  with  a  proprietary  preparation  for  treating  si-ed  grain  for 
protection  against  stinking  smut. 

Control  of  cotton  anthracnose  and  iniiirovenient  of  cotton  in  North 
Carolina,  R.  A.  Jehle  and  R.  Y.  Winters  {Bui.  N.  C.  Dept.  Agi:.  J,l  {1920),  No. 
2,  pp.  lJf-28,  figs.  5).- — Work  done  by  the  authors  and  cooperating  county  agents 
shov.'s  that  cotton  anthracnose  or  boll  rot,  probably  the  most  destructive  local 
cotton  disease,  occurs  in  every  part  of  the  State  where  cotton  is  grown,  causing 
more  or  less  damage  to  the  cotton  crop  every  year.  An  account  is  given  of  the 
first  appearance  and  subsequent  progress  of  the  disease,  and  injury  caused 
thereby  in  the  State.  This  disease  is  sometimes  confused  with  the  bacterial 
boll  rot. 

Control  of  cotton  anthracnose  is  based  upon  the  fact  that  the  causal  fungus 
may  live  at  least  one  year  in  the  soil  on  decaying  fragments  of  cotton  plants, 
and  the  second  fact  that  seed  from  disea.sed  bolls  are  almost  certain  to  become 
infected.  The  corresponding  control  measures  are  rotation  and  careful  manage- 
ment of  seed  at  public  gins.  Seed  improvement  measures  are  dealt  with  in 
some  detail. 

Control  of  cotton  wilt,  R.  A.  Jehle  {Bui.  N.  C.  Dept.  Agr.,  41  {1920).  No.  2, 
pp.  5-13,  figs.  6). — It  is  stated  that  cotton  wilt,  unlike  anthracno.se,  is  not  dis- 
tributed all  over  the  State,  but  is  limited  to  certain  localities,  sometimes  even 
to  certain  farms.  It  is  most  prevalent  and  destructive  in  the  coastal  plains 
region  of  the  State,  being  present  in  22  counties.  A  fungus  causing  the  wilt 
di.sease  lives  in  the  soil  and  is  spread  by  agricultural  implements,  the  feet  of 
men  and  animals,  and  running  water.  It  is  usually  more  destructive  and 
prevalent  during  the  wet  season,  as  the  cotton  plant  is  less  able  to  resist  the  wilt 
during  the  period  of  rapid  growth.  The  most  uniformly  satisfactory  results 
as  regards  resistance  is  given  by  the  variety  Dixie,  which  is  described.     Wilt 
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ciih  iiol  t)(>  flint iTill(>(l  l)y  fcrtili/ATS  ov  fiinj,'ici(li's,  ;iii<I  tlic  im'spiico  of  root 
knot  or  bij;  root  (U^prives  even  Dixie  cotton  ot  its  power  of  resistiince.  An 
;i(<ount  is  tciven  of  worlv  in  progress  on  control  measures  in  several  counties. 

Bacterial  wilt  of  cucurbits,  I'\  V.  Rand  and  K.  M.  A.  Knlow.s  {U.  S.  Dept. 
Agr.  liul.  S2S  (11120),  pp.  ^S,  pin.  Jf,  figtt.  10): — In  continuation  of  previous  studies 
(E.  S.  R.,  35,  p.  540),  the  results  of  more  recent  investigations  are  given,  the 
present  paper  dealing  with  the  relation  of  soil  and  insects  to  the  distribution 
and  control  of  the  wilt  due  to  ButilluH  trachciphilus. 

Investigations  have  shown  that  the  striped  cucumber  beetle  (Diabvotica 
vittdta)  and  the  12-spotted  cucumber  beetle  (I),  duodccitxpuuctatn)  are  both 
suiiiiiier  carriers  and  pi'obal)ly  the  only  means  of  summer  transmission  of  the 
cucmliit  wilt  in  the  localities  studied.  Infection  through  the  breathing  pores 
of  the  plant  is  said  not  to  occur,  and  introduction  of  virulent  bacteria  into  the 
interior  of  the  plant  tissues  is  necessary  for  infection.  It  is  claimed  that  the 
bacterial  wilt  of  cucurbits  does  not  winter-over  in  the  soil  and  all  seed  tested 
have  given  negative  results,  indicating  that  the  disease  is  not  seed-borne.  Con- 
siderable evidence  has  been  obtained  which  indicates  that  the  cucumber  beetle 
acts  as  a  winter  carrier. 

In  studying  various  isolations  of  B.  tracheiphilus  in  different  liosts  and  locali- 
ties, the  authors  found  a  tendency  on  the  part  of  highly  or  weakly  virulent 
organisms  to  reproduce  their  respective  strains.  Many,  though  not  all,  isola- 
tions of  organisms  highly  virulent  to  cucumbers  were  found  capable  of  infect- 
ing s(iuashes  to  a  greater  or  less  degree.  Cucumbers  were  found  the  most 
siiscei>tible  host  si)cH;ies  and  watermelons  the  most  resistant.  Cantaloui)s  are 
slightly  more  resistant  than  cucumbers,  while  the  squash  group  stands  next 
to  watermelons  in  order  of  resistance. 

Where  the  disease  is  likely  to  be  severe,  the  authors  recommend  spraying 
with  a  4  :  5 :  .")()  liordeaux  mixture  to  which  2  lbs.  of  lead  ar.senate  jtowder  has 
been  added.  I'ulling  the  wilted  vines  during  the  early  part  of  the  season  or 
as  long  as  can  be  done  without  injuring  the  growth  of  the  remaining  i)lants, 
it  is  claimed,  will  also  assist  in  controlling  bactei-ial  wilt.  Where  only  a  few 
pliints  are  grown,  as  in  garden  i)lats,  screening  (he  hills  with  mosquito  netting 
will  prevent  the  appearance  of  the  disease  through  the  protection  aff(»rded  from 
the  beetles.  For  control  in  greenhou.ses,  beetles  should  be  kei)t  out  if  ]»ossible, 
hut  if  tliey  gain  entrance  to  the  house  hand  lucking  is  considered  to  be  the  only 
reiiuHly  to  be  in?connnended  unless  some  fumigant  can  be  foiuul  Hint  will  kill 
the  be«'lles  without   injuring  the  cucumber  plants. 

(Potato  diseas«'s,  liritish  Isles]  {(lard.  Citron.,  ,'i.  scr.,  (U!  {UU'.)),  \o.  1701), 
f).  I.Uh. — Owing  to  the  jiresence  of  potato  wart  disease  in  Montgomeryshire  ami 
I'ehbiglisliire,  the  lioard  of  Agriculture  certified  the  whole  of  these  counties 
MS  infecled  areas,  elTective  .January  1,  19120.  I'l'rmissible  exceptions  as  regards 
|il:niting  are  indicated. 

I'.hickleg  disease  of  jMitato  is  reported  as  sjneading  in  connection  with  cer- 
tain seed  varieties  in  all  parts  of  England  and  Wales,  causing  serious  los.ses. 

Wart  resistant  potatoes  at  VVisIey,  1917  (Jour.  Hoy.  llort.  Soc,  43  (I'J/S), 
No.  /,  pp.  JJ'i-l,i2). — The  continued  s|>read  of  jiotato  wart  disease.  Hpnclnitriinii 
riiiloltioliiittn  (('hri)xophlfictis  cnilobioticd) .  giving  rise  to  fears  that  the  whole 
(•oimtry  may  iH'come  infected,  has  stinailated  ex|)eriinenlation  looking  to  the 
•  IfVcloiiinent  of  resistant  varieties.  Descriptions  are  given  of  ai»proximately 
•"•(•  varieties  more  or  less  resistant,  here  classed  as  earl.v,  second  early,  and 
iiiiiin  clop  or  late  varieties. 

Diseases  of  Hue-cured  tobacco,  V.  A.  Woi.k  and  E.  (!.  Moss  (/.'«/.  .V.  ('. 
I>ept.  Agr.,  J,o  (191!)),  No.  12,  pp.  5-45,  figs.  2//).— This  account,  i)repared  pri- 
marily for  the  information  of  the  grower,  deals  with  tobacco  wilt   (liactrrUnn 
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sotunacearum),  root  knot  {Heterodera  radicicola),  root  rot  (Thielavin  hasi- 
cola),  sore  sluink  {Rhizoctonia  solani,  Curticiuin  ragum),  luosair,  freucbing, 
wildfire  (B.  tabacum),  angular  leaf  spot  (B.  angulatuvi) ,  common  leaf  spot, 
frog  eye  {Cercospora  nicotiancc) ,  and  crookneck. 

Control  of  late  bliglit  of  tomatoes  in  the  IJlue  Ridge  mountains,  R.  A. 
JEHLE,  J.  W.  Goodman,  and  J.  W.  Lindley  {Bui.  N.  C.  Dept.  Agr.,  1,0  {1919), 
No.  11,  pp.  3-16,  flgs.  7). — I^ate  blight  as  reported  in  North  Carolina  appears  to 
be  practically  limited  to  the  mountainous  part  of  the  State,  being  most  de- 
structive and  prevalent  in  elevations  above  2,000  ft.,  and  increasing  upward 
in  this  respect.  It  lias  been  known  in  Avery  and  Mitchell  Counties  for  more 
than  15  years,  causing  much  injury.  Attempts  at  control  have  been  in  most 
cases  wholly  or  partially  unsuccessful.  Characteristics  of  the  disease,  which 
is  caused  by  Phytophthora  infestans,  are  described. 

An  account  is  given  of  work  conducted  in  the  two  counties  above  mentioned. 
It  has  been  found  that  late  blight  is  controlled  by  spraying  thoroughly  with 
a  5 :  5 :  50  Bordeaux  mixture  every  10  days  or  2  weeks,  beginning  as  soon  as 
the  plants  start  growth  after  transplanting,  and  continuing  during  the  season. 
The  addition  of  2J  lbs.  of  resin  fish  oil  soap  to  the  Bordeaux  mixture  gave  in- 
creased yields  only  when  Septoria  leaf  spot  was  present.  Spraying  is  facili- 
tated by  staking  the  plants  or  tying  them  to  some  support. 

Some  fungus  diseases  of  fruit  trees,  H.  Wormald  {Fruit,  Flower,  and  Veg. 
Trades'  Jour.  [London^,  36  {W19),  Nos.  25,  pp.  679,  681,  fig.  1;  26,  pp.  705,  707, 
figs.  3;  37  (1920),  Nos.  1,  p.  5,  figs.  3;  2,  pp.  S3,  35,  flgs.  2).— Besides  a  general 
discussion  of  fi-uit-tree  diseases  and  remedies,  the  author  gives  a  more  par- 
ticular account  of  apple  and  pear  black  spot  or  scab,  Venturia  pomi  {Fusicla- 
dium  dendriticum ;  apple  mildew  {Podosphwra  leucotricha)  ;  apple  canker 
{Nectria  dltissima;  brown  rot  diseases,  MonUia  {Sclerotinia)  fructigena  and 
M.  cinerea;  silver  leaf  disease  {Stereum  purpureum)  ;  American  gooseberry 
mildew  (Sphwrotheca  mors-urw)  ;  European  gooseberry  mildew  {Micro- 
sphwra  grossulariw)  ;  die-back  of  gooseberry  bushes,  Botrytis  cinerea  {Scle- 
rotinia fiuikeliana)  ;  cherry  leaf  scorch  {Chiomonia  erythrostoma)  ;  peach 
leaf  curl   {Exoascus  deformans)  ;  and  crown  gall    {Bacterium  tumefaciens). 

The  brown  rot  diseases  of  fruit  trees,  with  special  reference  to  two  bio- 
logic forms  of  Monilia  cinerea,  II,  H.  Wormald  {Ann.  Bot.  [London],  34 
{1920),  No.  131,,  pp.  11,3-171,  pis.  2).-7-Au  account  is  given  of  experimentation 
showing  that  the  two  biological  forms  of  M.  cinerea  can  be  distinguished  in 
the  laboratory  by  the  employment  of  biochemical  methods.  There  is  also  a 
discussion  of  the  value  of  the  application  of  cultural  methods  in  taxonomy,  as 
illustrated  by  certain  distinguishing  characters  exhibited  by  M.  fructigena, 
M.  cinerea,  and  an  American  form  of  Monilia  when  grown  in  pure  cultures. 
It  is  claimed  that  there  are  in  Britain  two  species  of  Monilia  parasitic  on 
Pyrus  and  Prunus,  namely,  M.  {Sclerotinia)  fructigena  and  M.  cinerea,  the  dis- 
tinguishing characteristics,  occurrence,  and  behavior  of  which  are  discussed. 

The  destruction  of  Ribes  by  chemical  means,  W.  S.  Regan  {Amer.  Plant 
Pest  Com.  Bui.  J,  [1919],  p.  i2).^Study  during  three  years  of  various  chemicals 
for  killing  currant  and  gooseberry  bushes  has  been  made  in  the  effort  to  find 
a  cheaper  means  of  desti'oying  tliese  plants  than  hand  pulling.  Fuel  oil  and 
dip  oil  have  given  good  results,  which  are  outlined  in  connection  with  a  brief 
account  of  the  treatment. 

"  Die-back  "  of  tlie  fig  in  California,  I.  J.  Condit  and  H.  J.  Stevens  {Fig 
and  Olive  Jour.,  J,  {1919),  No.  4,  pp.  11,  12). — Within  the  last  two  or  three  years,  . 
reports  have  been  made  in  California  of  a  peculiar  die-back  of  the  fig  tree, 
appearing  in  the  spring  as  the  young  shoots  begin  to  push  out. 
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lUiiiii.u  lOKi  this  cniHlilion  was  (piilt'  iioticoabh;  in  orchards  lU'ar  Fresno  and 
.Mcrci'd,  also  in  Los  Anjioles  (!ount,v.  Two  forms  of  this  tn)ui)le  aro  dt'scribod 
in  connection  witli  their  elTects  on  tlie  limbs.  The  diseas«'  has  been  tiiouijlit 
to  l)e  cansed  l).v  liotrytis.  Tlie  present  authors  consider  it  more  lil<ely  tliat  tlie 
tree,  slij^litly  weakened  by  Botrytis,  was  rendered  more  susci'i)tible  to  sunl)urn 
and  to  the  attacks  of  otlier  diseases  which  later  caused  its  destruction.  Just 
how  the  funtius  enters  the  lig  limb  has  not  been  thoroughly  worked  out.  Very 
little  is  known  regarding  the  8cleiotinia  libertiana  phase  of  the  die-back. 
An  account  is  given  of  laboratory  studies  on  the  organism. 

lUid  abortion — twig  and  leaflet  drop  of  the  orange — its  possible  relation 
to  June  drop,  P.  A.  Bo.ncquet  {Cal.  Uitiixjr.,  J,  ilDW),  No.  12,  pp.  SJfC,  S/,7). — 
Study  of  June  droj)  during  two  years  has  shown  the  coincident  presence  of  a 
liud  abortion  of  all  kinds  of  orange  trees,  the  navel  orange  being  the  most 
severely  attacked.  Twigs  attacked,  ranging  from  5  mm.  to  5  cm.  in  length, 
readily  drop  on  being  touched.  Such  an  occurrence  is  frequently  followed  by 
double  budding;  the  new  buds  may  abort  and  a  sickly  twig  die  and  drop.  Late 
sitring  wood  is  usually  affected,  but  it  is  sometimes  found  on  the  beginning 
lall  growth.     Apparently  June  drop  is  cliecked  by  use  of  Bordeaux  mixture. 

A  new  disease  of  coffee,  W.  J.  Dowson  {Brit.  East  Africa  Dept.  Agr.,  Div. 
Myvol.  Leaflet  1  (11)11),  pp.  4)- — A  new  disease  made  its  appeanince  on  coffee  in 
1!)17  in  the  Nairobi  area  and  also  up  country.  The  trouble  was  found  to  be 
widespread  following  considerable  rain. 

The  youngest  apical  leaves  of  the  tree  or  those  of  a  young  primary  near  the 
top  blacken  and  shrivel.  The  stalks  and  shoots  sliow  a  dark  discoloration  in 
the  interior.  The  disease  appears  to  be  caused  by  a  species  of  Plioma.  An 
account  is  given  of  tlie  physiological  effects,  mode  of  infection,  and  appropriate 
remedial  measures. 

Trees  showing  early  stages  of  the  disease  can  be  saved  by  topping  them  well 
below  the  discoloi'ed  cortex.  Trees  in  whicli  the  stems  appear  dead  for  a  con- 
siderable distance  can  be  saved  by  stumping  witliin  8  in.  of  the  ground.  In 
cases  in  which  tlie  discoloration  has  come  near  the  ground  level  the  trt>es  can 
not  be  saved.  All  trees  which  have  been  saved  and  adjacent  trees  shoidd  be 
siirayed  with  Bordeaux  mixture  at  a  2:4:40  strength.  Overbearing  should  be 
prevented.  Precautionary  spraying  just  before  the  commencement  of  the  rains 
is  recommended  in  oi'der  to  kill  the  spores  of  Phoma  and  Hemileia. 

Root  diseases  of  the  tea  plant  caused  by  fungi,  C.  BERNAKn  and  B.  Palm 
iDcpt.  Landb.,  Nijv.  en  Handel  [Dutch  East  Indies],  Meded.  Proefsta.  Thee, 
So.  61  (1919).  pp.  Jfl). — This  account  is  bibliographical  and  largely  descriptive, 
indicating  a  number  of  causal  organisms.  Ustulina  zonata  forms  the  subject 
111  the  last  chapter. 

Experiments  on  the  control  of  eelworni  disease  of  Narcissus,  J.  K.  Uams- 
BOTTOM  (Jour.  Roy.  Hort.  Soe.,  43  (1918),  No.  1,  pp.  65-78). — The  author  con- 
cludes that  the  preventive  method  wliich  promises  best  results  is  that  of  .soaking 
the  bulbs  for  a  period  of  2  to  4  hours  in  water  at  a  constant  temperature  of 
110°  F.  It  is  believed  that  this  will  afford  an  economical  means  of  combating 
the  disease.  Of  cour.se,  sucli  treatment  will  not  prevent  attack  by  nematodes 
pre.sent  in  the  soil. 

Mildew-resistant  roses:  With  some  suggestions  as  to  increasing  tlieir 
number,  W.  Easi.ka.  {Jour.  Roy.  Hort.  Soc,  43  {1919),  No.  2-3,  pp.  253-260).— 
A  general  discussion  of  ro.se  varieties  more  or  less  resistant  to  mildew  is  fol- 
lowed by  a  classified  list  of  such  varieties. 

Specialization  of  Peronospora  on  some  Scrophulariaceic,  E.  Gaumann 
{Ann.  MycoL,  16  {1918),  No.  1-2,  pp.  189-199,  figs.  6).— An  account  is  given  of 
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.ScTopli  111  aria  cpii',  mainly  siiecies  of  Veronica,  attacked  by  Prnmnsporn  spp., 
with  developnienlal  curves  and  descriptive  accounts  of  the  supitosedly  new 
species  P.  ai/restin,  P.  rcnui,  P.  arveusifi,  P.  puluntris,  P.  saxatilis,  P.  siliestris, 
and  P.  aijnatka. 

The  white  pine  hlister  rust  situation  (Forest  Leaves,  17  (lOl'J),  No.  2,  pp. 
25,  26). — This  contains  a  resuni6  of  the  report  of  the  American  Plant  I'est  Com- 
mittee as  previously  noted  (E.  S.  II.,  41,  p.  SoO)  and  a  summary  j,'iven  by 
Metcalf  (B.  S.  R.,  41,  pp.  352,  659)  of  the  situation  as  existing  at  the  time  in 
the  United  States  and  in  Canada. 

White  pine  blister  rust  control  in  1919,  S.  B.  Detwiler  {Amer.  Plant 
Pest  Com.  Bui.  ^  [1919],  pp.  1-3). — Tlie  Fifth  Annual  International  Blister  Rust 
Conference  was  held  at  Albany,  N.  Y.,  December  8-9,  1919,  under  the  auspices 
of  the  American  Plant  Pest  Committee  (E.  S.  R.,  41,  pp.  350,  351).  Foresters 
and  pathologists  representing  tlie  New  England  States,  New  York,  Pennsyl- 
vania, Wisconsin,  Minnesota,  and  Canada  were  present. 

In  a  summary  of  the  report  of  this  body  it  is  stated  that  experiments  con- 
ducted on  an  extensive  scale  since  191G  show  that  white  pine  blister  rust  can 
be  controlled  locally  by  destroying  wild  and  cultivated  currant  and  gooseberry 
bushes  within  a  comparatively  short  distance  of  the  pines,  200  to  300  yds.  being 
sufficient  to  prevent  serious  damage  under  average  forest  conditions.  This 
reduction  of  50  per  cent  in  the  minimum  width  of  the  safety  zone  hitherto 
reconnnended  is  ba.sed  on  four  years'  scientific  and  practical  field  studies. 

Unskilled  laborers  can  be  quickly  taught  to  remove  at  least  95  per  cent  of 
the  wild  currant  and  gooseberry  bushes  in  going  over  the  ground  once.  Wild 
currants  and  gooseberries  do  not  reproduce  rapidly  in  an  area  that  has  been 
worked  by  an  efficient  crew.  Bushes  missed  by  the  crews  are  usually  small 
plants  growing  in  undei"brusli,  having  less  leaf  surface  than  the  average  plant 
and  causing  proportionately  less  damage.  On  lour  control  areas  worked  in 
1916-17  no  new  pine  infections  could  be  found  in  1919.  The  cost  per  area  of 
destroying  these  bushes  has  been  considerably  decreased. 

Blister  rust  infection  on  pines  in  the  Northeastern  States  is  increasing  rapidly. 
Timber  owners  in  infected  regions  who  permit  currant  and  gooseberry  bushes 
to  grow  within  200  to  300  yds.  of  the  wliite  pine  suffer  severe  loss.  Cultivated 
black  currants  are  especially  susceptible  to  blister  ru.st,  but  all  kinds  will  cause 
sei'ious  damages  to  pines.  White  pine  blister  rust  has  not  been  found  in  the 
western  half  of  the  United  States  or  in  western  Canada,  where  wild  currants 
and  gooseberries  are  abundant. 

Resolutions  adopted  by  the  Fifth  International  Blister  Rust  Conference, 
Albany,  N.  Y.,  December  8  and  9,  1919  {Amer.  Plant  Pest  Com.  Bui.  4 
[1919\,  pp.  4<  5). — The  conference  urgently  reconmiends  the  complete  destruc- 
tion of  all  Ribes  within  200  to  300  yds.  of  native  and  planted  white  pines  in 
regions  where  blister  rust  is  present  or  dangerously  near.  The  conference  also 
reconunends  a  vigorous  campaign  for  planting  white  pine  with  proper  precau- 
tions against  infection,  estimating  the  value  of  5-needled  white  pines  in  North 
America  in  1919  at  $605,000,000. 

Summary  by  States  and  regions  [of  white  pine  blister  rust  work,  1919], 
S.  B.  Detwilek  (Amer.  Plant  Pest  Com.  Bui.  4  [1919],  pp.  6-10).— A  condensed 
account  is  given  on  the  same  plan  as  that  previou.sly  noted  (E.  S.  R..  41,  p.  351), 
of  work  done  and  the  situation  existing  in  each  of  the  New  England  States  and 
in  New  York,  New  Jersey,  Pennsylvania,  Maryland.  Virginia,  West  Virginia, 
Minnesota,  Wisconsin,  Michigan,  and  other  States  iu  the  Central  West.  The 
Rocky  Mountain  and  Pacific  Coast  regions  seem  to  be  clear  of  white  pine  blister 
rust.     Scouting  has  been  continued  in  these  regions  since  1917.    A  Crouartium 
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fnuiiil  <iii  Kihcs  ill  scvcM'iil  States  has  hctni  uU'iititifil  as  CioiKirliitni  ixiiih  iilalc, 
llic  altiM-iiati'  stajii'  of  a  IVridonniuiii  ncfiirring  on  the  piuoii  piiu',  Iml  hannU'ss 
to  wliitt'  piiu'.  Kihfs  pii'seiits  Go  specit's  indigenous  t«»  western  Nortii  America, 
sliowini;  a  ranj,'e  of  athiptatioii  to  nearly  every  site  condition  occurriiiK  in  these 
rejiions.  and  fiirnisliiiij;  unlirokcii  cliains  for  the  dissemination  of  white  pine 
hiister  rust.  A  sununary  is  ^'iven  of  the  Kihes  eradication  data  in  tlie  Norlli- 
eastern  States  during  r.»lt>. 

Scientific  r«>searcl«  in  I !)  1 1>  [on  white  pine  blister  rust),  I'.  Si'Aii.niNO 
(1  ;//<•/•.  I'liuit  I'csl  Cum.  Bui.  J,  ilDlO\,  pp.  10,  //).— Investij,'ations  durinj,'  lltl'J 
were  carried  out  in  a  manner  siniiUir  to  those  of  the  previous  year  (E.  S.  11.,  41, 
]i.  .'Jni),  being  conducted  principally  by  H.  H.  York  at  North  Conway,  N.  H., 
and  K.  II.  I*enninj,'ton  at  Lewis,  N.  Y. 

York  found  that  aeciospores  may  be  blowni  apparently  for  a  distance  of  ITi  or 
I'll  nnles,  and  may  be  carried  up  5,()dO  ft.  still  reniaiidng  viable,  other  data  re- 
pirdin},'  the  viability  of  spores  are  given  from  which  it  was  concluded  that  the 
character  of  the  vegetation  intervening  between  the  Kibes  and  pines  and  the 
climatic  conditions  are  vital  factors  in  the  distance  across  which  sporidia  may 
couununicate  the  disea.se. 

I'eiuiington  found  the  general  conditions  in  the  Adirondack  section  not  quite 
.so  favorable  for  the  distribution  of  spores  as  they  were  in  the  White  Mountain 
section.  The  amount  of  infection  of  pines  depends  upon  weather  conditions,  be- 
ing favored  by  cool,  moist  situations  i)rotected  from  winds.  In  general,  the  num- 
ber of  infections  in  pine  varies  directly  with  the  amount  of  Ribes  h'af  surface 
and  inver.sely  as  the  square  of  the  distance  from  Ribes.  Investigations  on  the 
cutting  out  of  infections  in  pines  was  started  in  1917  by  I'osey  and  Gravatt,  9<> 
infections  being  thus  treated.  It  is  said  that  where  the  cut  was  made  at  1^ 
in.  distant  from  the  affected  part,  the  disease  has  not  again  reappeare<l. 

Unless  the  conditions  are  exceptionally  favorable  for  transfer  of  spore.s,  200 
or  oOU  yds.  is  a  sufficient  distance  to  prevent  infection  of  the  pines  by  spores  from 
Ribes.  The  cultivated  black  currant  (Kihes  nigrum)  seems  to  be  the  most  dan- 
gerous species  in  this  connection. 

Overwintering  by  means  of  aeciositores  in  cankers  on  pines  and  also  l)y  ure<li- 
iiiospores  r)n  infected  Ribes  leaves  has  been  prove<l.  Quantity  of  infection  of 
jiines  depends  to  a  great  extent  upon  the  volume  of  spores  produced  by  the  in- 
fecting currants.  The  etliciency  of  eradication  of  Ribes  depends  u|)on  the  rela- 
tiv«'  icduction  of  Ribes  leafage,  upon  which  directly  dei)ends  the  quantity  of 
spores  given  off  to  infect  piuQs. 

Ai-tificial  infection  of  pines  with  Cronartiuni  ribicola,  G.  P.  Clinton  and 
F.  A.  McCoKMicK  (Amer.  Plant  I'tnt  Com.  Bui.  ^  [1019],  p.  12). — This  is  a  re- 
I'ort  of  results  of  artificial  infection  of  pines  along  the  .same  lines  as  reported 
previously  by  Clinton  (E.  S.  R.,  41,  p.  S't'Z). 

Successful  inoculations  have  been  made  on  more  than  150  young  junes, 
>iiiiiething  like  1(),(>(M)  distinct  infections  having  been  secured,  showing  conclu- 
sively that  infection  takes  place  through  stomata  of  the  leaves.  The  first 
visible  sign  of  infection  is  a  ndnute  yellow  spot  centering  over  the  lines  of  tlie 
stomata  on  the  under  side  of  the  leaf.  Under  greenhouse  conditions  the.se 
become  evident  within  tliree  months  after  inoculation,  infection  occurring  within 
124  hours.  Leaves  less  than  two  years  old  have  been  abundantly  infected. 
Within  the  stomatal  cavity  of  infected  leaves  the  ft)rination  of  a  peculiar 
swollen  body  occurs,  from  which  a  single  hypha  runs  downward  and  soon 
gives  rise  to  relatively  large  sclerotial  bodies.  The  mycelium  then  extends 
into  tlie  vascular  bundle  of  the  leaf,  which  it  follows  downward  until  it 
readies  the  twig,  progress  being  quite  rapid  under  conditions  fav«uable  to 
plant  growth. 
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Pinus  exceUa,  P.  flexilis,  P.  koraiensls,  P.  cembra,  P.  densiflora,  P.  austriaca, 
P.  resinosa,  ami  P.  sylvestris  were  inoculated  without  success.  No  iufectious 
developed  beyond  the  pycnial  stage  upon  any  species  except  P.  strobus, 
although  early  stages  of  infection  have  been  secured  upon  P.  lambertiana 
and  the  two  pitch  pines,  P.  pinea  and  P.  sabinianu.  Tests  have  not  yet  been 
made  with  the  pinon  pines,  P.  ed^ilis  and  P.  monophyUa.  Details  of  these 
expei'iments  have,  in  part,  been  publislied  previously  (E.  S.  R.,  42,  p.  247). 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

The  zoological  record,  D.  Sharp  (Zool.  Rec,  52  {1915),  pp.  y/  +  [7i3]; 
5S  {1916),  pp.  /F+[6S7];  54  {1911),  pp.  7^+ [590]). —These  catalogues,  which 
are  in  continuation  of  those  previously  noted  (E.  S.  It.,  36,  p.  151),  index  the 
literature  in  the  main  part  for  the  years  1915,  1916,  and  1917,  respectively,  but 
include  also  entries  for  earlier  years  that  were  received  too  late  for  inclusion 
in  the  respective  volumes. 

Control  of  the  coyote  in  California,  J.  Dixon  {California  St  a.  Bui.  320 
(1920),  pp.  379-397,  fiffs.  7). — A  brief  account  is  first  given  of  the  habits  of  the 
coyote,  particularly  as  relates  to  means  of  control.  The  methods  of  destruction 
are  then  considered  under  the  headings  of  trapping,  poisoning  with  strychnine, 
digging  out  dens  containing  young,  and  shooting. 

Rats  and  mice  as  enemies  of  mankind,  M.  A.  C.  Hinton  {Brit.  Mils.  {Nat. 
Hist.),  Econ.  Ser.,  No.  8  {1918),  pp.  X+63,  pis.  2,  figs.  6).— The  several  parts  of 
this  paper  deal  with  rats,  house  mice,  the  balance  of  nature,  and  the  protec- 
tion of  Carnivora,  and  the  structure  and  classification  of  the  Murida?,  with 
a  key  to  British  species.  A  table  showing  the  rate  of  increase  in  rat  i)opu- 
•  lation  possible  in  1918  and  a  list  of  18  references  to  the  literature  are  also 
given. 

A  synoptical  list  of  the  Accipitres  (diurnal  birds  of  prey)  ,  H.  K.  Swann 
{London:  John  Whcldon  d  Co.,  1919,  pt.  1,  pp.  38;  pt.  2,  pp.  .39-74).— Part  1  of 
this  list  of  the  diurnal  birds  of  prey  deals  with  Sarcorhamphus  to  Accipiter; 
part  2  with  Erythrotriorchis  to  Lophotetus. 

Contribution  to  the  knowledge  of  the  biology  of  the  arvicole  in  Apulia, 
G.  Maktelli  {Bol.  Lab.  Zool.  Gen.  e  Ayr.  R.  Scuola  Super.  Ayr.  Portici,  13 
{1919),  pp.  193-316,  flys.  32). — This  is  a  report  of  studies  of  meadow  mice  and 
means  for  their  control  in  Apulia,  Italy,  where  they  are  the  source  of  consider- 
able loss. 

Birds  and  tent  caterpillars,  A.  A.  Saunders  {Auk,  37  {1920),  No.  2,  pp.  312, 
313). — The  author  reports  observations  made  at  Norwalk,  Conn.,  during  the 
spring  of  1917,  which  indicate  that  the  tent  caterpillars  were  destroyed  while 
small  by  insectivorous  migrant  birds,  the  arrival  of  the  birds  being  coincident 
with  the  disappearance  of  the  tent  caterpillar.  Their  attack  of  the  tent 
caterpillar  may  have  been  due  to  the  scarcity  of  other  insect  food  during  the 
spring,  which  was  late  and  cold.  A  parula  warbler  {Gompsothlypis  americana 
vsncce)  and  a  yellow-brea.sted  chat  {Icteria  rirens  virens)  were  actually 
observed  in  the  act  of  eating  the  caterpillars.  Numerous  empty  nests,  with 
holes  such  as  a  bird  would  make  with  its  beak,  furnished  evidence  that  the 
birds  had  destroyed  the  half -grown  caterpillars  in  this  way. 

Second  note  on  certain  peculiar  fungus-parasites  of  living  insects,  R. 
Thaxter  {Bot.  Gas.,  69  {1920),  No.  1,  pp.  27,  pis.  5).— This  continuation  of  the 
work  previously  noted  (E.  S.  R.,  33,  p.  556)  includes  descriptions  of  6  genera 
and  13  species  new  to  science. 

Nineteenth  report  of  the  State  entomologist  for  1919,  W.  E.  Bkitton 
{Connecticut  State  Sta.  Bui.  218  {1919),  pp.  113-208,  pis.  24,  figs.  5).— The  tirst 
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part  of  tliis  i-op(ir(  coiisisls  larjicly  of  accouiils  of  (lie  insppcCion  of  mirscrics,  im- 
ported iiur.sery  stock,  imported  buli)s,  and  apiaries.  This  is  followed  l)y  an 
a(<'ount  of  tlie  S'P^y  Hiid  brown-tail  moth  work  in  1919,  by  \.  W.  Davis  (pp. 
l.Sr)-144).  The  white-pine  weevil  {I'i)i.sodcn  strobi  Peek),  which  causes  more 
damaw  to  younsj  white  pines  in  Connecticut  than  any  of  its  enemies,  is  next 
considered,  a  sunnnary  being  given  of  the  present  status  of  knowledge  of  this 
wtHJvil  (pp.  14-1-irir)).  A  number  of  parasites  of  this  pest  have  been  reared 
in  Connecticut,  including  Cocloidrs  pissodis  Ashm.,  Ilnhrobraconidca  hicoloripcs 
Viereck,  Microhvacon  nanus  Prov.,  Eurytonia  pissodis  Girault,  and  RhopaHctts 
tiuspcnsus  Ratz.  A  reduction  of  the  amount  of  injury  caused  by  it  may  be 
accomplished  by  removing  and  destroying  tlie  infested  leaders. 

The  pine-hark  aphid  {Chcnncs  pinicovticis  Fitch),  winch  has  been  found 
throughout  Connecticut,  is  considered  at  some  ibngth  (pp.  155-^1  fiO).  It  was 
attacked  by  a  luimber  of  insects,  including  lady  beetles,  a  syrphid  larva,  and  a 
crysopid.  Experiments  to  control  the  chrysanthemum  gall  midge  {Diarlhron- 
otnyia  htjpof/wa  Loew)  are  described  by  M.  P.  Zappe  (pp.  161-165).  The  re- 
sults obtained  indicate  that  the  pest  is  best  attacked  while  it  is  still  in  the 
egg  stage,  or  shortly  afterward  before  the  young  larvte  are  entirely  within 
the  leaf.  Scalecide  killed  all  eggs  and  young  larvse,  but  injured  the  foliage. 
Xicotin  sulphate,  40  per  cent,  and  soap,  applied  every  3  or  4  days,  will  con- 
trol it. 

A  sunnuary  of  information  is  given  on  the  green  clover  worm  (I'hifhypcna 
scahra  Tabr.)  on  beans  (pp.  165-170).  An  outbreak  of  this  worm  occurred  dur- 
ing the  year  1919,  and  bean  plants  in  nearly  all  parts  of  the  State  were  sud- 
denly riddled.  The  injury  is  caused  by  the  larvae  which  eat  irregular  holes 
in  the  leaves.  Applications  of  arsenate-of-lead  paste,  1  oz.  to  1  gal.  of  water, 
caused  destruction  of  all  larva?  present,  and  only  a  few  were  living  on  the  rows 
treated  with  blackleaf  40,  -1  teaspoonful  to  1  gal.  water,  with  1  oz.  of  laundry 
i-oap. 

The  present  status  of  the  European  corn  l>orer  in  the  United  States  is  briefly 
discussed  (pp.  170-17.'>).  A  native  borer  attacking  corn  (Pi/raiista  ainsliei 
Ileinrich),  a  description  and  brief  account  of  which  by  Heinrich  has  been 
noted  (E.  S.  K.,  42,  p.  361)  is  next  considered  at  some  h'Ugth  (pp.  173-lSO).  In 
examinations  of  tlie  corn  fields  for  the  European  corn  borer  (P.  nnhilalis 
IIid)ner)  at  Milford,  a  form  later  determined  to  be  P.  ainsliei  was  found  on 
-March  12.  In  investigations  made  from  March  27  to  May  10,  this  species  was 
found  in  corn  stalks  in  a  number  of  towns,  including  Wethersfield.  Cromwell, 
Middletown,  Kocky  Hill,  Stratford,  Orange,  Woodbridge,  and  Hamden,  and  in 
New  Haven.  In  nearly  all  <»f  these  towns  the  .stalks  of  smartweed  ( Poly- 
gonum) in  the  corn  tields  contained  the  larvfc.  /'.  ainsliei  is  said  to  occur 
throughout  the  eastern  United  States,  from  Massachu.setts  as  far  south  a.s 
Tennessee  and  in  Missouri,  Kansjis,  and  Illinois.  No  injury  by  it  to  tassels 
or  ears  was  observed.  Its  injury  to  corn,  so  far  observed  in  Connecticut,  has 
not  been  of  such  extent  or  character  as  to  indicate  that  control  measures  are 
necessary. 

A  bri(>f  account  is  next  given  of  the  common  stalk  borer  (pp.  lSO-183),  which 
is  present  every  year  in  Connecticut  and  Infests  a  larg(>  number  of  plants.  A 
tachinid  parasite  reared  from  it  has  been  determined  as  ^fasi(■cra  miinidca  Desv. 
(■nniihits  pra'fc<*tcUus  Zinck  is  said  to  have  injured  corn  in  the  vicinity  of 
New  Haven  by  boring  into  the  side  of  the  stalk  near  its  base  (pp.  183-185). 
The  army  worm  appeared  in  considerable  numbers  in  one  locality.  The 
smeared  dagger  moth  \  (Apatela)  Acronycta  ohlinita  S.  &  A.l  was  found  feed- 
ing on  corn  at  Brooklyn  in  July.     The  lined  corn  borer    (Hadcna  semicana 
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WiUk.)  was  found  in  corn  tioMs  at  Farniiiifiton  on  Jinu»  10  and  at  Dlooniticld 
on  July  39.  Brief  reference  is  made  to  the  occurrence  of  the  l)oll\vorni  and 
its  injury  to  corn  in  Connecticut;  also  to  .several  other  insects  attacking  corn 
in  191!)  including:  Anaphothripn  striatus  Osborn  and  (T//n/w)  J'Ic.siotlirip.H 
pcrplcruN  Beach,  wireworms,  and  several  noctuid  caterpillars. 

The  parsnip  web  worm  (DcprcsHnria  herncliana  Linn.)  was  collected  at 
Danbury  where  it  was  causing  some  injury.  The  mosquito  work  in  1919  is  re- 
ported upon  B.  H.  Walden  (pp.  193-198).  The  report  concludes  with  miscel- 
laneous note.s  on  some  20  different  insect  pests. 

A  reference  list  of  the  literature  accompanies  most  of  the  accounts. 

Division  of  insect  suppression. — Plan  and  progress  of  work,  1917-18, 
W.  C.  O'Kane  {N.  II.  State  Dcpt.  A<jr.,  Div.  Insect  Suppr.  Circ.  12  [J919],  pp. 
22,  pis.  6).— This  report  foV  the  biennium  ended  August  31,  191S,  includes  ac- 
counts of  and  maps  sliowing  the  colonization  of  insect  enemies  of  the  gipsy 
and  brown-tail  moths,  namely,  Anastatus  bifaseiatus,  Schedius  ktiv(iim\  (Jalo- 
soiua  sycophanta,  Compsihira  concinnata,  Apanteles  larfcicolor,  etc. 

Notes  in  connection  with  insect  pests,  F.  Watts  (West  Indies  Imp.  Dept. 
Agr.,  Brit.  Virc/in  Islands  Agr.  Dept.  Rpt.,  1918-19,  pp.  7,  8). — These  notes  relate 
to  the  leaf  blister  mite  (Eriophyes  gos.sypii)  ;  the  cotton  worm,  which  appeared 
in  large  numbers  late  in  the  season;  a  large  longicorn  beetle  {Batocera  7-uf>ns), 
which  appeared  in  Tortola  in  1914  and  has  increa.sed  rapidly,  attacking  and 
killing  nearly  all  the  native  tig  trees  (Ficns  .spp.)  growing  on  the  hillsides; 
Diaprepes  abhreviatus,  whicli  is  a  serious  pest  of  citrus  but  was  not  so  abiui- 
dant  as  in  some  seasons;  and  the  sweet  potato  worm  {Protoparce  cingiddta). 
which  was  abundant  late  in  the  year  in  several  districts. 

Contributions  to  the  knowledge  of  insect  pests,  IV,  V,  F.  Silvestri  (Bol. 
Lab.  Zool.  Gen.  e  Agr.  R.  Scuola  Super.  Agr.  Portici,  13  {1919),  pp.  70-192,  figs. 
72;  abs.  in  Rev.  Appl.  Ent.,  8  (1920),  Ser.  A,  No.  9,  pp.  122-127).— In  continua- 
tion of  tlie  papers  previously  noted  (E.  S.  R.,  28,  p.  559)  part  4  (pp.  70-126) 
deals  with  the  prune  scale.  (Sphwrolecanium.  prunastri  Fonsc. )  and  part  5 
(pp.  127-192)  with  the  hazelnut  scale  (Enlccaninm  coryli  L. ) 

The  natural  enemies  of  these  scales  are  dealt  with  at  some  length.  Those  at- 
tacking the  prune  scale  include  the  lady  beetle  Hyperaspis  campcstris  Herbst, 
the  chalcidis  parasites  Coceophagus  scutellaris  (Dalni. ),  C.  howardi  Masi," 
Phtcnodiscus  (cneus  (Dalm.),  Cerapterocerus  mirabilis  (Westw.),  Pitcfiyncuron 
coccorum  (L. ),  Perissopterus  zebra  (Kurdjumov),  and  Microterys  lunatus 
(Dalm.),  and  Pcdiculoides  ventrlf'osus  (Newp. ),  etc.  Those  attacking  the  hazel- 
nut include  the  anthribid  beetle  Anthribus  fasciatus  Forster,  and  the  chalcidid 
parasites  Encyrtus  infidus  (Rossi),  Blastothrix  sericea  (Dalm.),  Aphycus  pnnc- 
tipes  (Dalm.),  A.  phiUippiw  Masi,  and  Microterys  sylrins   (Dalm.),  etc. 

Report  of  the  entomologist,  L.  J.  Newman  (Dept.  Agr.  and  Indus.  West. 
Aust.  Ann.  Rpt.  1919,  pp.  -^5-^7). — This  is  a  brief  report  of  the  occurrence  of 
and  work  with  the  more  important  insects  of  the  year. 

[Report  on]  entomology  (Rpt.  Prog.  Agr.  India,  1918-19,  pp.  7^-7S).— This 
report  deals  briefly  with  the  insect  enemies  of  cotton,  rice,  sugar  cane,  tea  and 
coffee,  indigo,  stored  grain,  etc. 

Cotton  insects  in  Porto  Rico,  E.  G.  Smyth  (Ent.  Netvs,  31  (1920),  No.  5, 
pp.  121-125). — A  brief  account  is  given  of  the  insects  attacking  cotton  in  Porto 
Rico. 

How  insects  affect  the  rice  crop,  J.  L.  Webr  (U.  S.  Dept.  Agr.,  Farmers' 
Bui.  1086  (1920),  pp.  9,  figs.  Jf). — This  is  a  popular  discussion  of  the  more  im- 
portant insect  enemies  of  rice  in  Louisiana,  Texas,  and  Arkansas,  but  not  as  yet 
found  in  the  rice  tields  of  California.     Tlie  rice  water  weevil    (Lissorlioptrus 
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simpler  S;i.v),  tlio  larva  of  wliicli  attacks  tlio  rico  roots  and  is  ooiiinionly  knowTi 
as  tht>  "  iiia.uirot  "  is  (lie  iiicst  important.  A  import  of  stndies  of  tills  pest  l)y 
Tucker  lias  iiecn  previously  noted  (E.  S.  11.,  27,  p.  5G2). 

The  peiitatoiiiid  bu;;  Oebnlus  pugnnx  Fab.,  may  reduce  the  yield,  its  attack  lie- 
inj;  confined  to  late  summer  and  early  full  when  the  rice  heads  are  forming,  the 
mature  and  nearly  mature  bufis  attacking;  the  soft  j?rains  of  rice.  It  is  tliou^dit 
that  a  considerable  amount  of  the  injury  and  lo.ss  caused  by  it  can  be  avoided  by 
Retting  the  crop  in  early  in  the  spring. 

The  fall  army  worm  occasionally  becomes  abundant  in  the  rice  tields  in  the 
spring  before  the  rice  is  flooded,  and  unless  prompt  measures  are  taken  it  soon 
works  great  havoc.  It  is  easily  controlled,  however,  by  flooding  the  fields  and 
drowning  out  the  worms. 

The  rice  stalk-borer  {Chilo  plejodcUus  Zincken)  is  mentioned  as  occasionally 
causing  injury,  the  feeding  of  the  larva  (m  the  inner  stalk  causing  the  head  to 
die  before  maturity.  Several  other  insects  are  also  mentioned  as  at  times  injur- 
ing the  rice  crop,  including  the  southern  corn  rootworm,  which  attacks  the  rice 
seed  after  it  is  planted,  completely  destroying  its  power  to  produce  a  plant, 
and  the  rough-headed  corn  stalk-borer  [{Liyyriis)  Eucthcola  rugiccps  Lee] 
which  attacks  the  main  stem  of  the  rice  plant  just  above  the  roots,  shredding 
it  and  causing  the  plant  to  die. 

The  best  nrethod  of  controlling  in.sects  in  rice  fields  is  summarized  by  the 
author  as  follows:  "Plow  fields  in  fall  previous  to  planting  time  to  kill  ]»ests 
in  the  soil.  In  the  case  of  sod  land,  cultivate  thoroughly  in  the  fall.  If  fall 
plowing  Is  not  done,  burn  off  all  vegetation  during  winter  to  desti'oy  pests  over- 
wintering in  the  dead  gra.ss  and  weeds.  Three  weeks  after  first  flooding,  drain 
fields  for  two  weeks  to  prevent  damage  by  root  maggots.  In  case  of  caterpillar 
or  worm  attack  upon  the  leaves,  flood  the  field  immediately.  Keep  down  all 
weed  growth  around  the  field  and  on  the  levees  separating  the  plats.  This  will 
greatly  reduce  attack  by  many  minor  species  of  insects  which  normally  breed  in 
these  weeds. 

Wheat  and  its  pests,  H.  R.  Rathbone  (Roy.  Soc.  [London],  Grain  Pc.sts 
(liar)  Com.  Memo.  6  {J919),  pp.  4)- — This  is  a  brief  summary  of  inforiiiation  on 
the  more  important  enemies  of  wheat.  The  weevils,  which  are  the  most  de- 
structive and  troublesome,  are  Rhizopcrtha  domniica,  the  granary  weevil,  and 
the  rice  weevil.  The  first  is  very  destructive  and  troublesome  and  at  times  it 
flies  in  millions;  the  second  does  the  most  damage,  but  being  unable  to  fly  is 
more  easily  controlled  than  the  rice  weevil.  Many  million  bushels  of  wheat 
have  been  destroyed  by  these  in.sects  in  Australia. 

Report  on  the  effect  of  air-tight  storage  upon  grain  insects,  III,  A. 
I)KNi)Y  and  11.  I).  Ei.KiNGTON  (Rpts.  Grain  Pest.s  (War)  Com.,  Roy.  Soc.  [Lon- 
don], \o.  6  (J'J20),  pp.  51,  fig.  1). — This  third  part  of  the  work  previously  noted 
(E.  S.  R.,  40,  p.  8.55)  has  been  summarized  by  the  authors  as  follows: 

"  Grain  insects  sealed  up  in  air-tight  vessels,  with  or  without  wheat,  suc- 
cumb as  .soon  as  the  oxygen  has  been  used  up,  a  corresponding  amount  of  car- 
bon dioxid  being  producetl.  The  only  gases  present  in  such  sealeil  vessels,  urider 
normal  conditions,  are  oxygen,  nitrogen,  and  carbon  dioxid.  The  amount  of 
carbon  dioxid  given  off  by  live  wheat  in  air-tight  vessels  varies  directly  with 
the  moisture  content  and  the  temperature.  As  regards  moisture  content  there 
Is  a  critical  point,  above  which  tlie  production  of  carbon  dioxid  by  wheat  sud- 
denly increases  very  greatly.  This  critical  point  varies  with  the  temperature. 
For  the  temperature  and  wheats  investigated  it  lies  between  13.25  and  10.95 
per  cent.  Above  the  critical  point  of  moisture  content  wheat  stored  in  air- 
tight receptacles  very  soon  renders  itself  immune  to  the  attacks  of  grain  in- 
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sects,  but  l>olo\v  this  point  it  takes  a  coniparutively  long  time  to  do  so.  Dal;i 
are  i?iven  in  the  appropriate  places. 

"  Tlie  amount  of  oxygen  absorbed  by  live  wheat  of  low  moisture  content  is 
greater  than  the  anumnt  of  carbon  dioxid  given  off.  At  about  30°  C.  [86°  F.l 
CuhintJra  orysa  gives  off  about  20.5  nig.  (nearly  a  fifth  of  their  own  weight)  of 
carbon  dioxid  in  24  hours,  and  at  20  to  21°  only  about  9.38  mg.  Weight  for 
weight  C.  granaria  gives  off  rather  less  carbon  dioxid  than  C.  oryza,  which  is 
to  be  accounted  for  by  its  less  active  habits.  The  respiratory  quotient  for 
C.  oryza  is  about  0.773  and  for  C.  granaria  about  0.815,  indicating  that  the 
respiratory  processes  of  these  insects  are  perfectly  normal. 

"  The  complete  absence  of  oxygen  is  alone  sufficient  to  kill  weevils  without 
taking  into  account  the  presence  of  carbon  dioxid,  though  they  ai-e  able  to 
remain  alive  for  a  considerable  lime  when  only  small  percentages  of  oxygen 
are  present.  ~  The  extent  to  which  weevils  are  able  to  mnke  use  of  oxygen  in 
sealed  vessels  depends  upon  the  percentage  of  that  gas  initially  present. 

"Carbon  dioxid  exerts  a  poisonous  effect  upon  weevils  apart  altogether  from 
the  question  of  diminished  oxygen  pressure.  Thus  at  30  to  31°  C.  orysa  was 
killed  in  less  than  12  days  in  an  atmosphere  containing  from  14.08  to  22.56 
per  cent  of  CO2,  though  18.88  per  cent  of  O2  still  remained.  Pure  (moist) 
carbon  dioxid  is  less  fatal  in  its  effects  than  carbon  dioxid  with  a  small  ad- 
mixture of  oxygen.  Pure  (moist)  carbon  dioxid  acts  almost  instantaneously 
as  a  narcotic,  under  the  influence  of  which  weevils  may  remain  motionless  for  a 
long  time  without  losing  their  power  of  recovery." 

Report  on  the  vitality  and  rate  of  multiplication  of  certain  grain  insects 
under  various  conditions  of  temperature  and  moisture,  A.  Dendy  and  H.  D. 
Elkington  (Rpts.  Grain  Pests  (War)  Com.,  Roy.  Soc.  [Lo7idon],  No.  7  (1920), 
pp.  52). — The  results  of  the  investigations  here  reported  in  detail  have  been 
summarized  as  follows: 

"  Under  suitable  conditions  of  temperature  and  moisture  and  with  an  abundant 
supply  of  wheat,  Calandra  orysa  and  C.  granaria  show  a  very  high  rate  of  in- 
crease and  breed  all  the  year  round.  The  optimum  temperature  for  the  breeding 
of  C.  oryza  and  C.  (p'anaria  is  about  82°  F.,  for  Rhizopertha  dominica  somewhat 
higher.  At  all  temperatures  and  under  all  conditions,  Avhen  breeding  takes  place 
at  all,  C.  orysa  increases  much  more  rapidly  than  C.  granaria,  the  maximum 
observed  for  the  former  species  being  a  700-fold  increase  in  16  weeks,  at  an 
average  temperature  of  82.5°.  For  this  reason  C.  orysa  is  a  more  serious 
danger  than  G.  granaria,  unless,  indeed,  in  this  country,  the  higher  rate  of  in- 
crease is  counterbalanced  by  the  higher  death  rate  of  the  adults  in  winter. 

"At  ordinary  room  temperatures  in  this  country,  both  C.  orysa  and  C.  granaria 
multiply  only  during  the  warmer  months  of  the  year,  tlie  lower  temperature 
limit  for  multiplication  being  probably  about  65°,  while  for  Rhizopertha  it 
Is  probably  about  70°.  At  ordinary  room  temperatures  nearly  all  adults  of 
C.  orysa  are  killed  off  during  the  winter,  but  large  numbers  of  larviF  survive 
in  the  interior  of  the  grains.  The  adults  of  C.  granaria,  on  the  other  hand, 
survive  the  winter  in  large  numbers,  the  death  rate  being  little,  if  any,  higher 
than  at  other  times  of  the  year.  The  adults  of  the  three  species  show  remark- 
able differences  in  their  susceptibility  to  cold.  After  being  kept  at  a  tem- 
perature of  33  to  36°  for  11  days,  91  out  of  1(X)  C.  granaria  recovered,  only  3 
out  of  100  C.  orysa  showed  very  feeble  signs  of  life,  and  none  out  of  100 
R.  dominica  recovered. 

"/?.  dominica  is  less  susceptible  to  high  temperatures  than  the  two  weevils, 
the  lethal  temperature  for  an   exposure  of  three  minutes  being  about  146° 
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for  the  former  and  between  120  and  131°  for  the  latter  (in  the  adult  condition). 
An  exposure  to  a  temperature  of  145.5°  for  five  minutes  is  sufficient  to  kill 
the  larvje  of  C.  oryza,  and  probably  to  sterilize  the  wheat  completely  as  regards 
all  insect  life. 

"Although  a  moist  atmosphere  is  undoubtedly  more  favorable  than  a  dry 
one  for  the  two  weevils,  both  species  can  live  and  multiply  in  a  dry  in- 
cubator, C.  oryza  increasing  much  more  rapidly  than  (7.  granaria  provided  the 
Initial  moisture  content  of  the  grain  is  sufficiently  high.  Very  dry  wheat  is 
less  liable  to  attack  by  weevils  than  wheat  with  a  moderate  or  high  moisture 
content,  but  wheat  readily  absorbs  moisture  in  a  damp  atmosphere  and  thereby 
becomes  much  more  susceptible  to  weeviling.  Rhizopertha  can  withstand  dry 
conditiims  better  than  either  of  the  two  weevils. 

"C.  oryza  and  C.  yranaria  are  both  likely  to  be  serious  pests  in  this  country, 
but  little  is  to  be  feared  from  R.  dominica  under  ordinary  temperature  con- 
ditions. In  addit)(m  to  the  damage  done  by  actual  consumption  of  the  grain 
the  presence  of  weevils  results  in  extensive  fouling  with  fecal  matter,  encourag- 
ing the  absorption  of  moisture  and  the  ultimate  rotting  of  the  whole  mass. 
In  large  quantities  of  w-heat  the  process  of  decay  is  doubtless  accelerated  by 
rise  of  temperature  due  partly  to  the  presence  of  insects  and  partly  to  '  heat- 
ing' of  the  wheat." 

Dusting  V.  spraying  for  the  control  of  avocado  insect  pests,  G.  F.  Moz- 
NtTTK  (Fla.  Groiccr,  21  {1920),  No.  I4.  pp.  8,  11,  figs.  2). — The  insects  mentioned 
as  of  particular  importance  as  enemies  of  the  avocado  in  southern  Florida  are 
the  avocado  red  spider  (Tctranychus  yothcrsi  McGregor),  greenhouse  thrips, 
and  a  leaf-hopper  (Empoasca  minuenda  Ball). 

"The  dusting  method  with  dry  dusting  sulphur  in  a  finely  divided  form  was 
found  to  be  equally  effective  in  keeping  avocado  trees  free  from  red  spiders  over 
as  long  a  period  of  time  as  the  spraying  method  with  liquid  lime-sulphur  solu- 
tion. The  experiments  proved  that  it  is  not  necessary  that  the  foliage  of  the 
avocado  be  covered  with  dew,  as  the  dry  sulphur  adhered  to  the  foliage  over  a 
considerable   length   of   time. 

"  Sulphur  in  any  of  the  combinations  used  did  not  control  leaf  thrip  or  leaf- 
hoppers,  and  nicotin  sulphate  as  blackleaf  40  when  combined  with  either  lime- 
sulphur  or  dry  dusting  sulphur  will  destroy  them.  Dry  dusting  sulphur  when 
charged  with  nicotin  sulphate  in  the  form  of  blackleaf  40  and  applied  to  avocado 
foliage  was  readily  removed  by  succeeding  heavy  dews  and  light  rains  after 
application.  Apparently  the  liquid  nicotin  sulphate  cau.sed  aggregation  of  the 
pulverized  sulphur  particles.  Liquid  lime-sulphur  solution  when  combined  with 
blackleaf  40  proved  to  be  the  most  satisfactory  combination  used  in  combating 
the  red  spiders,  leaf  thrips,  and  leaf-hoppers,  and  remained  effective  against 
the  red  spiders  as  long  as  did  the  lime-sulphur  solution  applied  alone. 

"  Where  a  grower  has  a  medium-sized  grove  of  avocados,  which  is  usually 
the  prevalent  case  up  to  the  present  time,  and  where  a  number  of  insects  occur, 
spraying  would  be  the  more  effective  and  cheaper  method  con.sidering  the  price 
of  sulphur  and  nicotin  sulphate  in  the  dust  form  compared  with  contact  insecti- 
cides in  the  liquid  form." 

Important  dried  fruit  insects  in  California,  E.  O.  Essig  {Mo.  Bui.  Dept. 
Afir.  (V/U  9  {1!)20),  No.  S,  Sup.,  pp.  119-125,  figs.  5).— A  brief  account  of  the 
more  important  dried  fruit  insects  and  means  for  their  control,  particularly  the 
Indian  meal  moth,  the  fig  moth  {Ephcttia  cauicUa  Walk.),  the  dried  fruit  beetle 
iC'nrixijihilus  hrwiptrrus  Linn.),  and  the  saw-toothed  grain  beetle  (Silvanus 
Buriu(imrn.'<is    L. ). 
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Spray  calendar  (Ga.  State  Bd.  Ent.  Bui.  53  (1919),  pp.  S6,  pis.  2,  fig.  i).— 
This  furnishes  practical  information  on  insect  pests  and  fungus  diseases  and 
directions  for  their  control. 

A  revision  of  the  Nearctic  termites,  with  notes  on  biology  and  geo- 
graphic distribution,  N.  Banks  and  T.  E.  Snyder  (U.  S.  Natl.  Mus.  Bui.  108 
{1920),  pp.  VIII-\-228,  pis.  35,  figs.  70).— In  the  preparation  of  this  bulletin  the 
senior  author  deals  with  tlie  classification  and  is  to  be  credited  with  tlie  new 
species,  and  the  junior  author  deals  with  the  biology  and  geographic  distribu- 
tion. 

Part  1  (pp.  1-85),  which  deals  with  the  taxonomy,  includes  tables  for  the 
separation  of  families  (Kaloterraitidfe  and  Termitidse),  subfamilies,  genera, 
and  species.  It  is  pointed  out  that  there  are  now  36  species  and  1  variety 
occurring  in  the  United  States,  of  which  17  species  and  1  variety  are  here  de- 
scribed as  new.  Of  these  the  authors  recognize  3  species  as  belonging  to  the 
genus  Termopsis ;  9  as  belonging  to  Kalotermes,  6  of  which  are  new ;  1  to  Neo- 
termes ;  3  to  Cryptotermes,  1  new ;  1  to  Prorhinoternies ;  9  species  and  1  variety 
to  Reticulitermes,  6  of  which  and  1  variety  are  new ;  6  to  Amitermes,  4  of 
which  are  new ;  1  to  Anoplotermes ;  1  to  Nasutitermes  n.  g. ;  and  2  to  Con- 
strictotermes.  The  revision  is  followed  by  a  catalogue  of  Nearctic  termites  with 
synonymy  (pp.  77-82)  and  an  index  to  species,  and  a  record  of  the  location  of 
existing  type  specimens  of  Nearctic  termites. 

The  second  part  (pp.  87-211)  consists  of  biological  notes  and  is  devoted  to  a 
discussion  of  the  bionomics  of  Nearctic  termites.  References  to  biological  or 
economic  literature  on  the  Nearctic  species  and  a  key  based  on  the  biology  an<l 
prominent  structural  characters  are  included.  A  10-page  list  of  literature  cited 
or  read  (pp.  198-206),  part  of  which  is  annotated,  arranged  chronologically,  is 
included.    The  work  includes  a  full  index  to  the  subject  matter. 

The  meadow  plant  bug,  Miris  dolobratus  L.  (Leptopterna  dolobrata  L/.)  , 
A.  TuLLGREN  (A'.  Landtbr.  Akad.  Handl.  och  Tidskt:,  58  (1919),  No.  5,  pp.  299- 
314,  fiffs.  18;  also  in  Meddel.  Centralanst.  Forsoksv.  Jordhruksomrddet  No.  182 
(1919),  pp.  19,  figs.  iS).— (This  is  an  account  of  a  plant  bug  which  attacks 
cereals  and  grasses  in  many  parts  of  Sweden.  As  a  result  of  its  attack  the 
leaves  and  stalks  of  the  plant  become  white  and  the  spikes  fail  to  develop 
normally. 

A  detailed  account  of  the  species  in  the  United  States  by  Osborn  has  been 
noted    (E.   S.  R.,  40,  p.  260). 

The  grape  scale  in  California,  E.  O.  Essig  (Mo.  Bui.  Dept.  Agr.  Cat. 
(1920),  No.  1-2,  pp.  37-39,  figs.  2). — The  author  records  the  occurrence  of  the 
grape  scale  for  the  first  time  in  California,  a  considerable  number  having  been 
collected  on  the  American  vine  of  the  Catawba  variety  at  Oakland  on  November 
7,  1919. 

On  the  spermatogenesis  of  the  louse  (Pediculus  corporis  and  P.  capitis) , 
with  some  observations  on  the  maturation  of  the  egg,  L.  Doncaster  and 
H.  G.  Cannon  (Quart.  Jour.  Micros.  Sci.  [London],  n.  ser.,  64  (1920),  No  255,  pp. 
303-328,  pi.  1,  fig.  1). — The  data  have  been  summarized  as  follows: 

"The  somatic  chromosome  number  of  both  sexes  is  twelve,  but  spermatogonia!; 
mitotic  figures  show  only  six.  There  is  some  evidence  that  these  are  double,  and 
we  ascribe  the  existence  of  the  apparently  haploid  number  in  the  spermatogonia 
to  premature  pairing.  There  is  only  one  spermatocyte  division,  which  is  ex- 
tremely unequal,  leading  to  the  separation  of  a  minute  polar-bodylike  cell,  which 
degenerates.  The  centrosome  of  the  spermatid  is  double,  and  from  each  halt 
an  axial  filament  grows  out,  so  that  the  developing  spermatozoa  have  two  con- 
spicuous axial  filaments.  The  development  of  the  mitochondrial  body  is  de- 
scribed.   The  acrosome  is  derived  from  a  deeply  staining  body  which  appears  in 
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the  sponnaforyte  and  hocoiiics  applied  to  the  nucleus  of  the  spermatid  like  a  rap. 
The  existence  of  a  deeply  stained  rod  of  unknown  origin  and  fate  in  the  growing 
oocyte  and  of  a  posterior  mass  of  stained  granules  in  the  mature  egg  is  shortly 
referred  to.  Tlie  egg  nucleus  undergoes  two  polar  divisions,  and  fertilization 
appears  to  be  essential  if  the  egg  is  to  develop. 

"Breeding  experiments  did  not  confirm  Hindle's  observation  that  broods  con- 
sisting only  of  males  or  only  of  females  are  frequent.  Some  broods  with  great 
preponderance  of  one  or  the  other  sex  were  obtained." 

The  pea  moth:  How  to  control  it,  C.  L.  Fluke,  jr.  {Wisconsin  Sta.  Bui.  310 
(1920),  pp.  12,  figs.  9). — A  pea  moth  which  feeds  within  the  pods  on  ripening 
peas  and  appears  to  be  a  species  distinct  from  the  European  pea  moth  (Laspcy- 
resia  niyricana  Steph.)  occurs  in  the  northeastern  counties  of  Wisconsin  and 
threatens  the  pea  industry  of  the  State.  This  insect  is  said  to  have  been  one 
of  the  principal  pests  of  peas  in  Canada  since  1893,  having  been  introduced  from 
Europe  about  that  time,  and  has  been  reported  from  Michigan,  but  is  not  known 
to  occur  in  any  other  State.  The  date  of  its  introduction  into  AVisconsin  is  not 
known,  but  most  of  the  Door  County  farmers  seem  to  agree  that  they  first  ob- 
servetl  the  insect  about  14  years  ago. 

The  percentage  of  infested  pods  ranged  from  2  to  21.  The  infestation  of  the 
previous  year,  however,  was  much  heavier,  counts  showing  that  10  to  50  per  cent 
were  attacked.  It  attacks  all  varieties  of  both  garden  and  field  peas,  but  no 
other  host  than  peas  is  known.  Late  varieties  of  peas  are  more  susceptible  to 
attack  than  the  earlier  maturing  forms,  due  entirely  to  the  time  of  appearance  of 
the  moth  and  not  to  any  varietal  resistance  of  the  peas. 

Ten  months  of  the  year  are  spent  by  the  pest  in  its  winter  cocoon,  the  other  two 
months  in  activity  near  or  on  the  pea  plant.  On  reaching  maturity  in  the  fall 
the  worms  leave  the  pea  pods,  make  their  way  a  short  distance  into  the  soil,  and 
construct  a  strong  cocoon  composed  of  soil  particles,  webbing  and  gluing  them 
together,  and  then  lining  the  interior  with  fine  silky  threads.  Here  they  remain 
until  late  spring,  when  they  change  to  pupJR,  later  coming  out  as  adult  moths.  The 
moths  begin  to  appear  shortly  after  the  pea  vines  start  to  bloom,  the  first  moth 
in  the  field  having  been  taken  on  July  14,  the  largest  number  on  July  18,  and  the 
last  one  July  30. 

The  eggs  are  usually  laid  singly  iipon  the  pods  (seldom  upon  very  young  pods), 
the  leaves,  the  stems  of  the  pea  vines,  or  even  on  the  stems  and  leaves  of  grasses 
or  weeds  growing  in  the  pea  fields.  The  first  eggs  were  laid  July  17,  and  a  maxi- 
mum was  reached  within  2  or  3  days,  very  few  having  been  oviix^sited  after  the 
first  of  August.  The  incubation  of  the  eggs  varied  from  7  to  10  days,  depending 
unon  the  temperature.  Tlie  first  egg  hatched  July  23,  and  hatching  continued 
until  August  13. 

When  first  hatched,  the  larva  are  pale,  with  the  head  and  thoracic  shield 
almost  black.  The  full-grown  worms  are  about  one-half  inch  long,  yellowish 
white  in  color,  and  with  the  .spots  on  the  sides  of  the  body  rather  inconspicu- 
ous. The  head  and  thorax  are  not  so  dark  as  when  the  larvte  are  young.  The 
few  hairs  that  appear  on  the  body  are  short,  and  pale  in  color.  Upon  hatching 
out,  the  young  larvic  enter  the  growing  or  ripened  pea  pod  through  tiny  holes 
which  are  hard  to  find  after  the  frass  is  rubbed  or  blown  off.  Here  they  feed 
upon  the  peas,  completing  their  growth  in  16  to  26  days.  From  one  to  all  the 
peas  in  the  pods  attacked  by  the  larvie  are  injured.  When  partly  grown, 
the  young  worm  forms  a  cocoon  within  the  pods  next  to  the  peas,  the  peas 
forming  one  side  of  the  cocoon,  which  is  made  up  of  accumulated  frass  webbed 
together.  The  larva  then  continues  feeding,  making  irregular  holes  and  often 
devouring  as  much  as  half  of  each  pea. 
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Infested  pods  are  not  easy  to  detect,  the  only  sure  method  of  determining 
the  presence  of  the  worm  heiiis  hy  opening  the  pod.  The  infestation  seems 
to  hasten  maturity  of  the  pods  and  sometimes  causes  them  to  blanch  prema- 
turely. Upon  completing  their  growth,  the  larvfe  leave  the  pods  through  small 
holes  and  seek  suitable  winter  quarters.  The  larva?  began  to  emerge  from  the 
pods  July  31,  reached  their  maximum  August  13,  and  continued  to  emerge  until 
August  25.  If  the  peas  are  still  in  the  field,  the  larvre  enter  the  soil  a  short 
distance  and  construct  their  cocoons,  thus  making  ready  for  the  winter  season. 
It  often  happens,  however,  that  the  peas  are  harvested  and  placed  in  the  mow 
ready  for  thrashing  before  the  pea  moth  larvpe  are  developed.  In  that  case  the 
worms  on  emei'ging  find  wintering  quarters  among  the  old  pea  vines,  or  in 
cracks,  crevices,  or  other  suitable  places  in  the  barn. 

While  a  single  season's  experiments  have  not  led  to  a  determination  of  the 
best  method  of  controlling  this  insect,  they  have  led  to  the  recommendation  that 
early  maturing  varieties  be  selected  and  that  the  planting  of  the  crop  be  made 
as  early  as  possible  in  the  spring. 

The  trap  light  was  found  to  be  ineffective,  and  spraying  is  impractical.  The 
cultivation  should  be  thorough,  the  peas  thrashed  within  a  day  or  two  after 
harvesting,  and  the  straw  remaining  after  thrashing  burned.  Any  of  the  vines 
that  have  escaped  the  mower  and  remain  in  the  field  should  be  raked  together 
and  burned.  A  map  is  given  showing  the  distribution  of  the  pea  moth  in 
Wisconsin  and  a  diagram  of  its  life  history  at  Sturgeon  Bay  in  1919. 

New  moths  from  Mexico,  H.  G.  Dyar  (Insecutor  InsciticB  Mcnstnius,  8 
{1920),  No.  1-3,  pp.  30-35). 

Exterminating  the  mosquito,  C.  0.  Painter  (Amer.  City,  22  {1920),  No.  3, 
pp.  257-250,  figs.  3).- — This  is  a  brief  report  in  which  profitable  results  are 
shown  to  have  been  obtained  in  extensive  work  in  Nassau  County,  L.  I. 

A  second  Culex  of  the  subgenus  Transculicia,  H.  G.  Dyar  {Insecutor  In- 
scitiw  Menstmus,  8  {1920),  No.  1-3,  pp.  27-29). 

Note  on  the  subgenus  Neoculex  of  Culex,  H.  G.  Dyar  {Insecutor  hiscitice 
Menstruus,  8  {1920),  No.  1-3,  p.  36). 

The  mosquitoes  of  British  Columbia  and  Yukon  Territory,  Canada,  H.  G. 
Dyar  {Insecutor  Inscitiw  Menstruus,  8  {1920),  No.  1-3,  pp.  1-27,  pi.  1). 

A  new  Brazilian  species  of  Anastrepha,  M.  Bezzi  {Bol.  Lab.  Zool.  Gen.  e 
Agr.  R.  Scuola  Super.  Agr.  Portici,  13  {1919),  pp.  1-1  Jf,  fig.  1). — Notes  are  pre- 
sented on  10  species  of  fruit  flies  of  tlie  genus  Anastrepha  occurring  in  Brazil, 
of  which  A.  Mstrigata  from  tlie  fruit  of  "Araxa "  is  described  as  new. 

Combating  the  blow  fly,  W.  A.  Russell  and  W.  G.  Brown  {Sci.  and  Indus. 
[Aust.],  1  {1919),  No.  8,  pp.  487-489,  fig.  i).— Attention  is  called  to  tlie  fact  that 
the  use  of  arsenical  preparations  has  given  the  most  successful  results  in  com- 
bating the  blow  fly  of  sheep.  The  arsenical  is  sprayed  into  the  wool  at  the 
breach  of  the  sheep  by  use  of  a  strong  power  pump  as  they  pass  tkrough  a 
race  such  as  is  used  for  branding.  It  is  stated  that  6,000  sheep  a  day  have 
been  thus  treated  in  an  efficient  manner. 

The  sweet  potato  weevil  (Cylas  formicarius) ,  H.  A.  Reynolds  {Amer. 
Plant  Pest  Com.  Bui.  3  (1919),  pp.  2,  fig.  1). — A  brief  account  of  the  sweet  potato 
weevil,  based  in  part  upon  Farmers'  Bulletin  1020  (E.  S.  R.,  40,  p.  357),  in 
which  the  importance  of  control  work  is  emphasized. 

The  yam  weevil  (Paleopus  dioscoreae  Pierce) ,  G.  B.  Merrill  {Quart.  Bui.  ^ 
State  Plant  Bd.  Fla.,  4  {1920),  No.  2,  pp.  34,  35).— The  author  records  the  collec- 
tion of  this  weevil  in  yams  from  Jamaica  intercepted  at  Key  West. 

Beekeeping  for  beginners,  H.  B.  Parks  {Texas  Sta.  Bui.  255  {1919),  pp.  7-  ^ 
25,  pis.  6). — This  is  a  popular  summary  of  information  which  replaces  Bulletin 
142,  previously  noted  (E.  S.  R.,  26,  p.  456). 
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The  beginner  in  bee  culture,  W.  A.  Goodacre  (Dept.  Agr.  K.  S.  Wales, 
Fnnncrs'  liiil.  129  (1920),  pp.  19,  figs.  5). — A  popular  summary  of  information. 

American  honey  plants,  F.  C  Pellett  (Hamilton,  III.:  Amer.  Bee  Jour., 
1920,  pp.  297,  pl.  1,  figs.  157). — The  important  honey  plants  are  here  considered, 
toKt'ther  with  those  which  are  of  speehil  value  to  the  beekeeper  as  sources  of 
pollen,  the  arrangement  being  in  alphabetical  order.  The  more  important 
plants  are  illustrated  by  reproductions  of  photographs,  which  are  largely  tliose 
of  the  author. 

The  Argentine  ant  as  a  heusehold  pe.st,  E.  R.  Barber  {U.  S.  Dept.  Agr., 
Farmers'  Bui.  1101  {1920),  pp.  11,  figs.  3). — This  preseuts  information  on  the 
means  of  combating  this  pest  in  the  household.  Extended  reports  of  studies  ou 
the  species  have  been  previously  noted.     (E.  S.  R.,  35,  p.  761";  39,  p.  155.) 

Some  new  parasites  with  remarks  on  the  genus  Platygaster  (Hymenop- 
tera),  R.  M.  Fouts  (Proc.  Ent.  Soc.  Wash.,  22  (1920),  No.  //.  pp.  6i-72).— This 
paper  contains  descriptions  of  8  new  species  of  Hymenoptera  in  the  United 
States  belonging  to  tlie  superfamilies  Serphidoidea  and  Mutilloidea.  Among 
these  are  Triftsolcus  edessce  reared  from  the  eggs  of  Edessa  bifida  Say  at  New 
Orleans,  La.;  Faridris  brcvipennis  reared  from  the  eggs  of  Gryilus  ahhrcviatus 
Serv.  at  Brookings,  S.  Dak.;  Platygaster  legamivicolcc  reared  from  the  clover 
seed  midge  (Dasyneura  leguminicola  Lint.)  at  Forest  Grove,  Oreg. ;  P.  feltU 
reared  from  the  gall  of  Walshomyia  texana  Felt  on  cedar  at  Austin,  Tex.;  and 
Cephdlonomia  kiefferi  reared  from  the  rice  weevil  at  Wellington,  Kans. 

Ichneumoniid  parasites  of  the  European  pine  shoot  moth  (Evetria  buoli- 
ana  Schiff )  ;  Perilampus  batavus  n.  sp.,  C.  A.  L.  Smits  van  Burgst  (Tijdschr. 
Ent.,  61  (1918),  No.  3-4,  pp.  143-146). — Reference  is  made  to  several  parasites 
of  this  pest,  and  P.  batavus  is  described  as  new. 

The  western  grass-stem  savvfly,  C.  N.  Ainslie  (U.  S.  Dept.  Agr.  Bui.  841 
{1920),  pp.  27,  figs.  16). — This  is  an  account  of  Cephus  cinetus  Norton,  a  native 
species  which  has  been  gradually  coming  into  prominence  by  reason  of  the 
change  which  the  feeding  habits  of  the  larvae  have  been  undergoing  subsequent 
to  its  discovery.  Originally  a  grass  feeder,  it  has  become  a  serious  menace  to 
the  grain  growers  of  the  Northwestern  States  because  of  its  appetite  for  small 
grains,  within  the  stems  of  which  it  now  subsists.  It  was  originally  reared  by 
Koebele  in  California  in  1890  from  larva*  that  were  mining  in  the  stems  of 
native  grasses  growing  in  the  vicinity  of  Alameda.  It  is  now  known  to  inhabit 
the  area  bounded  on  the  north  by  a  line  far  into  Canada ;  on  the  east  by  the 
Mississippi  River,  or  probably  a  little  east  of  that ;  ou  the  south  by  latitude 
3G° ;  and  by  the  Pacific  Ocean  on  the  west. 

Species  of  Agropyron  and  P^lymus  appear  to  have  been  the  original  hosts 
of  the  larvre  but,  since  the  modification  of  their  feeding  habits,  10  plants  be- 
longingTio  other  genera  including  wheat,  durum  wheat,  spelt,  rye,  and  probably 
barley,  are  now  attacked.  Its  choice  of  wheat  for  food  lias  taken  place,  so  far 
as  known,  only  in  Nortli  Dakota  and  western  Canada,  although  it  is  probable 
that  Montana  wheat  fields  have  been  invaded.  From  present  appearances,  the 
author  considers  it  prol>able  that  its  attacks  will  be  confined  to  vegetation 
growing  within  the  area  where  spring  wheat  is  sown. 

About  50  eggs  appear  to  be  laid  by  a  female,  the  egg  being  placed  within 
the  stem  of  the  host  plant,  either  in  the  stem  cavity  or  in  a  hollow  excavated  by 
the  ovipositor  of  the  female.  In  order  to  rear  the  egg  under  observation,  the 
author  transferred  it  from  the  stem  to  a  minute  drop  of  water  within  a  small 
thin  watch  glass,  which  was  then  immediately  inverted  on  a  grass  slip  and  sealed 
with  a  ring  of  water  to  prevent  undue  evaporation.  In  order  to  continue  the 
requisite  moisture  supply  during  a  period  of  several  days,  it  was  found  neces- 
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sary  to  invert  over  the  sealed  cell  a  large  watch  glass  and  over  this  In  turn  a 
tumbler.    Six  or  7  days  are  required  for  incubation  of  the  egg. 

There  appear  to  be  5  larval  instars,  about  60  days  being  required  for  the 
larval  development.  When  mature,  the  larva  always  seeks  the  extreme  base 
of  the  stem  where  it  soon  begins  Its  preparation  for  hibernation.  It  first  cuts 
a  V-shaped  groove  entirely  around  and  inside  the  stem,  usually  at  or  a  little 
above  ground  level.  This  groove  never  severs  the  root  completely,  but  so 
weakens  it  that  the  upper  stalk,  swayed  by  the  wind,  will  break  off  completely 
when  dry,  leaving  a  stub  that  is  very  characteristic  of  the  work  of  this  insect. 
In  this  way  the  larva  provides  for  the  easy  escape  of  the  adult  in  the  follow- 
ing summer.  The  length  of  the  stub  thus  formed  varies  greatly ;  in  Elyrnus 
condensatus,  It  sometimes  will  project  as  much  as  3  or  4  in.  above  the  ground, 
while  in  other  grasses,  and  especially  in  wheat,  stubs  easily  can  be  found  less 
than  an  inch  in  length  in  all.  The  longevity  of  the  lar^je  is  quite  remarkable, 
at  least  one  lai'va  having  lived  3  years  and  5  months  in  stubs  set  in  sand 
indoor.  The  duration  of  the  pupa  period  is  not  more  than  a  week  at  the  most. 
By  splitting  stubs  of  grass  or  grain  in  June,  the  author  has  repeatedly  liberated 
adults,  which,  when  free,  were  able  to  take  instantly  to  wing.  A  life  history 
diagram  is  given ;  also  a  key  by  S.  A.  Rohwer  for  the  separation  of  C.  cinctus 
and  C.  pygmwus. 

Pleurotropis  utahensis  Cwfd.,  which  kills  the  larva  after  it  has  formed  Its 
hibernation  cell,  is  the  most  common  parasite.  It  is  gregarious,  as  many  as  12 
of  its  larvae  having  been  taken  from  a  single  cell,  but  5  or  6  is  a  more  common 
number.  It  is  estimated  that  possibly  10  per  cent  of  the  Cephus  larvae  in  native 
grasses  in  Utah,  are  destroyed  by  this  parasite,  but  in  Bottineau  County, 
N.  Dak.,  in  some  localities,  it  has  killed  more  than  50  per  cent  of  the  larvae  in 
Bromus  and  timothy.  But  few  parasites  have  been  found  in  the  stems  of 
wheat,  apparently  due  to  the  fact  that  they  have  not  adjusted  their  habits  to 
the  modified  feeding  habit  of  Cephus.  A  braconid,  Microbracon  cephi  Gahan, 
also  attacks  the  larvae  in  grass  stems  and  kills  them  before  maturity. 

Because  of  the  multiplication  of  useful  parasites,  it  is  probably  inadvisable  to 
mow  infested  grass  in  midsummer.  Burning  the  stubble  in  the  autumn  or 
spring  appears  to  have  little  effect  upon  Cephus  larvae,  since  the  inhabited 
stems  have  been  cut  at  the  ground  level  or  below  and  are  often  covered  with 
soil.  Plowing  from  5  to  6  in.  in  depth  is  thought  to  be  the  best  remedy  for  the 
sawfly  that  can  be  suggested  at  present. 

A  brief  reference  is  also  made  to  C.  pygmceus,  a  well  known  European 
species,  the  habits  of  which  resemble  those  of  C.  cinctus  but  which  does  not 
occur  west  of  the  Mississippi  River. 

Trombidium  akamushi  and  similar  mites  from  Japan,  Korea,  and  For- 
mosa, K.  MiYASHiMA  and  T.  Okumura  {Abs.  in  Rev.  Appl.  Ent.,  7  {1M9),  Ser. 
B,  No.  12,  p.  182). — The  authors  consider  Leptus  autumnalis  Shaw,  occurring 
in  Formosa,  to  be  the  same  form  as  described  from  England.  Trombicula 
mediocris  Berlese,  a  similar  form  in  Formosa,  is  closely  related  to  Trombicula 
sp.  reported  from  Java,  but  is  quite  different  from  the  adult  of  the  red  mite 
T.  akamushi. 

FOODS— HUMAN  NUTRITION. 

Food  industries,  P.  Petit  (Les  Industries  de  V Alimentation.  Paris:  Payot 
&  Co.,  1919,  pp.  238,  figs.  2). — This  book  gives  a  brief  review  of  some  of  the 
more  important  food  industries  of  France,  with  particular  emphasis  on  the 
Importations  and  exportations  of  the  raw  and  finished  material,  the  impor- 
tance of  the  industries  for  the  country,  and  means  for  furthering  their  de- 
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velopiiu'iit.  The  industries  treated  are  bread,  sugar,  oils  and  fats,  beverages, 
alcohol,   and   canned   foods. 

The  J.  (i.  Forkiier  lijj  gardens  recipes,  J.  G.  Forknkk  {Frcuno,  Cal.: 
Author,  li)li).  [Wi+78,  fiijis.  2).— A  collection  of  recipes  for  tlie  use  of  fresh  and 
dried  figs. 

The  bacteriology  of  ropy  bread,  E.  Skligmann  {Centhl.  BaJct.  [etc.],  1. 
Alt.,  Orig.,  S3  (1919),  No.  1,  pp.  39-50,  pi.  1).—A  bacteriological  investigation  of 
ropy  bread  is  reported  which  indicated  that  the  organisms  responsible  for  the 
deterioration  were  chiefly  varieties  of  Bacillus  mcscntcuivus  and  li.  viscosus. 
The  fact  that  ropiness  appeared  to  be  confined  to  wheat  bread  is  attributed 
chiefly  to  the  favorable  conditions  for  growth  of  the  organisms  in  such  bread 
as  compiired  with  the  common  sour  bread,  the  acidity  of  which  exerts  a 
harmful  action  on  the  organisms.  The  use  of  lactic  acid  in  ordinary  bread 
making  is  reconunended  as  a  means  of  preventing  ropiness. 

Dietotlierapy,  W.  E.  Fitch  (New  York  and  London:  D,  Appleton  d  Co.,  1918, 
vols.  1,  pp.  XXIV+SIG,  figs.  49;  2,  pp.  X///+79S,  figs.  13;  3,  pp.  XV 1 1 +929,  figs. 
8). — This  extensive  reference  woi'k  on  human  nutrition  is  designed  particularly 
for  medical  practitioners,  hospital  internes,  medical  students,  and  students  in 
domestic  science  and  nurses'  training  schools.  It  consists  of  three  volumes, 
volume  1  dealing  with  the  chemistry  and  physiology  of  digestion  and  the  classi- 
tication  and  analysis  of  foods,  volume  2  with  nutrition  and  diet  iu  health,  and 
volume  3  with  nutrition  and  diet  in  disease.  In  addition  to  the  chapters 
written  by  the  author,  many  of  the  sections  in  each  volume  have  been  con- 
tributed by  well-known  specialists  in  various  phases  of  the  science  of  nutrition. 

Food  poisoning  and  food  infections,  W.  G.  Savage  {Cambridge:  Univ. 
Press,  1920,  pp.  VIII+2.'f7,  figs.  3). — This  volume  embodies  the  material  dealt 
with  by  the  author  in  a  special  report  to  the  Local  Government  Board  (England) 
in  1913  (E.  S.  R.,  30,  p.  167),  together  with  particulars  of  a  number  of  cases  of 
food  poisoning  reported  subsequent  to  1912,  and  a  discussion  of  the  causes, 
methods  of  investigation,  and  lines  of  prevention  of  such  outbreaks.  Extensive 
references  to  the  literature  are  given  at  the  end  of  each  chapter. 

[Food  custom  and  disease]. — Influenza-pneumonia  as  influenced  by 
dish  washing  in  3  70  public  institutions,  J.  G.  Gumming  (Ainer.  Jour.  Pub. 
Health,  9  (1919),  No.  11,  pp.  849-853,  fig.  2).— From  a  study  of  the  incidence  of 
influenza-pneumonia  in  public  institutions  with  a  total  population  of  84,748,  in 
which  machine-washed  eating  utensils  were  used,  as  compared  with  institutions 
of  the  same  type  with  a  population  of  107,438,  in  which  hand-washed  eating 
utensils  were  used,  the  author  concludes  that  washing  which  sterilizes  table 
utensils  is  of  the  greatest  importance. 

"Transmission  of  the  potentially  dangerous  group  of  pneumonia-producing 
organisms,  incident  to  promiscuous  messing  in  the  Army,  in  public  institutions, 
in  public  eating  places,  and  in  the  home,  can  be  hirgely  prevented  by  the 
disinfection  of  eating  utensils  with  scalding  water.  The  universal  application 
of  the  principle  of  proper  eating  utensils  disinfection  will  reduce  enormously 
the  prevalence  of  all  sputum-borne  infections.  As  is  shown  in  the  institutional 
population,  the  influenza  case  rate  was  reduced  by  66  per  cent  and  the  mortality 
by  55  per  cent  through  the  use  of  machine-washed  dishes.  It  is  believed  that 
a  further  reduction  in  these  rates  would  have  occurred  had  the  full  efficiency 
of  all  mechanical  dishwashers  been  utilized  by  the  use  of  boiling  water.  This 
principle  applies  to  public  eating  places  as  well  as  to  public  institutions,  and 
with  equal  force  to  the  scalding  of  eating  utensils  in  the  private  family.  .  .  . 

"  The  sputum-borne  infections  can  be  effectively  controlled  by  blocking  the 
major  avenue  of  transmission  [table  utensils  which  are  not  sterilized].  The 
majority    of   influenza    cases   have   arisen    from    the   interchange    of   sputum 
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through  contaminated  eating  utensils.  By  the  elimination  of  this  large  group 
of  cases  there  results  an  equal  elimination  of  inanimate  object  contamination 
as  well  as  a  blocking  of  the  major  avenue  of  transmission." 

Report  on  the  present  state  of  knowledge  concerning  accessory  food 
factors  (vitamins),  F.  G.  Hopkins  et  al.  {Natl.  Health  Ins.,  Med.  Research 
Com.  [Gt.  Brit.],  Spec.  Rpt.  Ser.,  No.  38  (1919),  pp.  107,  pis.  8,  figs,  ii).— This 
report  of  the  committee  appointed  by  the  Medical  Research  Committee  (Lon- 
don) and  the  Lister  Institute  of  Preventive  Medicine  "to  consider  and  advise 
upon  the  best  means  for  advancing  and  coordinating  the  various  lines  of  in- 
quiry into  the  modes  of  action  of  the  factors  in  metabolism  which  are  in- 
dependent of  the  provision  of  energy  "  consists  of  a  vei-y  complete  sunmiary 
and  discussion  of  the  present  knowledge  concerning  accessory  food  factors  or 
vitamins,  including  206  references  to  the  literature,  most  of  which  have  been 
previously  noted  from  the  original  sources. 

The  subject  matter  consists  of  an  introductory  chapter  on  the  general  sig- 
nificance of  the  accessory  food  factors,  followed  by  chapters  on  the  relation 
of  these  factors  to  growth,  beriberi,  and  scurvy,  the  application  of  experimental 
work  to  the  practical  problem  of  human  diets,  including  those  of  adults  and  of 
infants  and  children,  rickets  as  a  deficiency  disease,  and  pellagra.  The  material 
is  illustrated  throughout  by  figures  and  tables,  including  valuable  data  on  the 
relative  occurrence  in  nature  of  the  three  recognized  vitamins. 

A  memorandum  on  the  importance  of  accessory  factors  in  food  which  has 
been  previously  noted  from  another  source  (E.  S.  R.,  41,  p.  762)  is  included  as 
an  appendix. 

[Beriberi  and  scurvy],  P.  Hehib  {Indian  Jour.  Med.  Research,  Spec.  Indian 
Sci.  Cong.  No.,  1919,  pp.  U-59,  79-82). — These  papers,  which  were  presented 
at  the  medical  research  section  of  the  Sixth  Annual  Indian  Science  Congress  at 
Bombay  in  January,  1919,  describe  the  outbreaks  of  beriberi  occurring  in  the 
British  troops  and  scurvy  in  the  Indian  troops  in  Mesopotamia  iia  1915  and 
1916,  particularly  during  the  siege  of  Kut-el-Amara,  and  which  led  to  the  labora- 
tory investigations  of  beriberi  and  scurvy  and  their  relationship  to  the  vitamin 
content  of  various  food  materials  by  Chick  and  Hume,  previously  noted  (E.  S. 
R.,  38,  pp.  481,  581 ;  40.  p.  868). 

Beriberi  (pp.  44-59). — This  paper  describes  the  symptoms,  treatment,  and 
special  features  of  the  outbreak  occurring  during  the  siege,  at  which  time  the 
exact  rations  furnished  the  troops  were  known.  All  of  the  155  cases  were  of 
the  wet  or  dropsical  nature.  In  about  40  per  cent  there  was  abdominal  dropsy, 
in  50  per  cent  pulmonary  edema,  and  in  10  per  cent  dropsy  of  the  pericardium 
with  cardiac  dyspnoea.  The  rations  were  both  quantitatively  and  qualitatively 
inadequate,  partial  starvation  in  all  cases  preceding  or  accompanying  the  out- 
break of  beriberi.  The  prolonged  use  of  tinned  meat  combined  with  ration 
biscuits  or  white  bread  is  thought  to  be  chiefly  responsible  for  the  beriberi,  as 
the  Indian  troops  whose  ration  contained  atta  and  dhall  did  not  contract  the 
disease. 

Scurvy  (pp.  79-82). — During  the  siege  noted  above  there  were  about  1,050 
cases  of  scurvy,  all  but  one  of  which  were  in  the  Indian  troops.  This  high 
incidence  of  scurvy  among  the  Indian  troops  and  almost  complete  absence  of  it 
among  the  British  troops  is  traced  to  the  use  by  the  latter  of  fresh  meat  toward . 
the  end  of  the  siege,  when  the  bullocks,  horses,  and  mules  were  killed  to  eke 
out  the  diminishing  food  supplies.  The  Indians,  who  did  not  overcome  their 
scruples  against  eating  horseflesh,  were  the  worst  sufferers  from  scurvy.  In 
the  last  period  of  the  siege,  although  the  men  were  rapidly  losing  weight  on  a 
starvation  diet,  the  disease  declined  coincident  with  the  use  of  about  3  oz. 


1920]  FOODS HUMAN    NUTRITION.  2G3 

per  man  of  green  herbs  collected  from  (lie  plains.  It  is  emphasized  that  fresh 
meat  alone  without  vegetables  will  not  iiHlelinilely  postpone  scurvy,  but  seems  to 
delay  its  appearance.  An  increase  in  the  meat  rations  for  the  Indians  and  the 
development  of  vegetable  gardens  for  the  stationary  troops  caused  scurvy  prac- 
tically to  disappear  from  Mesopotamia. 

The  treatment  and  nianjtgement  of  diseases  due  to  deficiency  of  diet: 
Scurvy  and  beriberi,  W.  H.  Wiixcox  {lirit.  Med.  Jour.  No.  3081  (1020),  pp. 
73-77,  fig.  1). — This  is  a  general  report  of  a  special  study  of  scui-vy  and  beriberi 
from  their  clinical  aspects  and  from  the  point  of  view  of  prevention  and  treat- 
ment, the  study  being  made  from  IMay,  191G,  to  January,  1919,  during  the 
Mesopotamia  campaign  noted  above. 

The  report  discu.sses  first  the  rations  of  the  Indian  troops  at  the  period  of 
greatest  incidence  of  scurvy  and  of  the  later  rations  of  both  Indian  and  British 
troops,  showing  the  means  taken  to  correct  the  deficiencies  in  the  former  of 
antiscorbutic  factors  and  in  the  latter  of  antiberiberi  factors.  The  striking 
value  of  raw  meat  juice  as  an  antiscorbutic  is  noted.  Tamarind  juice  was  con- 
sidered to  have  some  antiscorbutic  properties  and  lime  juice  to  have  an  uncer- 
tain value.  The  extract  of  yeast  known  as  niarmite  proved  of  great  value  as 
a  prophylactic  against  beriberi,  as  did  also  the  incorporation  of  25  per  cent 
of  atta  in  the  bread  served  to  the  British  troops.  "  It  was  owing  to  the  ade- 
quate supply  of  fresh  vegetables,  fruit,  and  fresh  meat  that  deficiency  diseases 
were  stamped  out  from  the  Mesopotamian  Expeditionary  Force  after  March, 
1917." 

A  brief  discussion  Is  included  of  the  etiology,  symptoms,  and  treatment  of 
scurvy  and  beriberi.  In  conclusion  attention  is  called  to  the  necessity  of  mak- 
ing adequate  provision  in  army  rations  for  the  vitamin  as  well  as  the  calorie 
requirement,  and  to  the  false  economy  in  disregarding  such  requirements 
through  financial  considerations. 

A  previous  contribution  on  the  same  subject  has  been  noted  from  another 
source  (E.  S.  R.,  40.  p.  564.) 

Pellagra,  A.  Viswalingam  {Jour.  Trop.  Med.  and  Hyg.  [London'\,  21  (1918), 
No.  15,  pp.  153-158,  pi.  1). — Various  theories  regarding  the  cause  of  pellagra 
are  reviewed  briefly,  and  applied  to  the  etiology  of  the  disease  as  found  among 
the  Chinese  field  lal)orers  in  the  Malay  States. 

Rejecting  the  maize  theory,  as  maize  is  but  little  used  by  these  people,  evi- 
dence is  given  from  which  the  conclusion  is  drawn  that  "  both  the  deficiency 
theory  and  the  i)arasitic  theory  may  hold  good  in  the  etiology  of  the  disease 
in  this  country.  I  am  inclined  to  think  that,  in  individuals  whose  vitality  is 
lowered  by  exposure  and  hard  work,  some  organism  gains  entry  into  the  system 
by  way  of  the  alimentary  canal  and  sets  up  a  condition  of  Intoxication,  which 
manifests  itself  in  the  varied  symptomatology  seen  in  this  disease.  I  also  think 
that  the  disease  in  the  early  stage  commences  with  gastro-intestinal  trouble, 
followed  later  by  cutaneous  and  mental  symptoms.  ,  .  .  The  condition  of 
chronic  fibrosis  observed  in  all  the  organs  drained  by  the  portal  system  seems 
to  incriminate  the  alimentarj'  canal  as  the  portal  of  invasion  of  the  organism, 
whatever  that  may  be.  The  periodical  exacerl>ation  may  be  explained  by  the 
seasonal  variations  of  flies  and  other  insects,  and  partly  by  a  variation  in  the 
resistance  of  the  individual." 

A  summary  is  given  of  the  symptomatology,  diagnosLs,  prognosis,  and  treat- 
ment of  the  disease,  and  several  case  reports  are  included. 

Some  further  observations  on  the  etiology  of  "  pellagra,"  A.  Viswal- 
ingam (Jour.  Trop.  Med.  and  Hyg.  ILondon],  23  (1920),  No.  Jf,  pp.  46,  //7).— 
Further  evidence  is  given  in  confirmation  of  the  view  expressed  above  that 
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both  the  deficiency  and  the  parasite  theory  hold  good  in  the  etiology  of  the 
disease  among  tlie  Chinese  in  the  Malay  States.  The  freedom  of  the  Malay 
and  Tamil  laborers  from  the  disease  is  thought  to  be  due  chiefly  to  the  better 
quality  of  their  diet,  which  includes  a  variety  of  fresh  vegetables  and  more  or 
less  meat.  That  faulty  diet  is  not  solely  responsible  for  the  disease  is  shown 
by  the  seasonal  recurrences  of  symptoms  in  patients  placed  in  a  hospital  with 
adequate  diets  for  considerable  periods  of  time. 

"  Whether  the  infecting  agent  is  an  organism  which  enters  the  gastro- 
intestinal system  and  produces  a  toxin  which  gets  absorbed  into  the  system  and 
produces  the  varied  symptomalogy,  or  whether  owing  to  a  deficiency  in  the 
vitamins  some  deleterious  products  are  created  in  the  intestines  and  give  rise 
to  an  intoxication  of  the  system,  it  is  difficult  to  say  at  present." 

A  study  of  the  relation  of  diet  to  pellagra  incidence  in  seven  textile  mill 
communities  of  South  Carolina  in  1916,  J.  Golubergek,  G.  A.  Wheelek,  and 
E.  Syuenstricker  {Pub.  Health  Rpts.  [U.  S.],  35  (1920),  No.  12,  pp.  6^8-714, 
figs.  7).— This  is  a  detailed  report  of  the  investigation  of  pellagra,  a  brief  re- 
poi't  of  which  has  been  previously  noted  from  another  source  (E.  S.  R.,  40,  p.  G9). 

Experimental  rickets,  J.  Koch  (Arch.  Wiss.  u.  Prakt.  Tierheilk.,  ^5  (1919), 
No.  5-6,  pp.  263-326,  figs.  36). — On  the  basis  of  bacteriological  and  histological 
studies  of  the  epiphysis  and  bones  of  rachitic  children  who  had  died  of  various 
infectious  diseases,  the  theory  is  advanced  tliat  rickets  is  primarily  the  result 
of  streptococcus  infection.  Further  evidence  in  confirmation  of  this  theory  is 
presented  in  reports  illustrated  by  photographs  and  microphotographs  of  the 
production  of  rickets  in  young  dogs  by  artificial  streptococcus  infection. 

In  discussing  the  various  theories  which  have  been  advanced  in  explanation 
of  rickets,  the  author  considers  that  other  factors  such  as  undernutrition  bear 
the  same  relation  to  rickets  as  to  tuberculosis.  The  primary  cause  of  each  of 
these  diseases  is  a  pathogenic  organism  which  can  more  rapidly  gain  headway 
in  a  subject  weakened  by  malnutrition  or  by  other  secondary  factors. 

The  energy  value  of  human  urine  in  chronic  undernutrition  and  in  cases 
of  cachexia,  together  with  a  contribution  to  the  method  of  urine  calorim- 
etry,  O.  FOrth  and  H.  Kozitschek  (Biochem.  Ztschr.,  96  (1919),  No.  4-6,  PP- 
291-324.  figs.  3). — Certain  modifications  in  the  technique  of  urine  calorimetry 
are  recommended,  including  the  drying  in  a  vacuum  at  room  temperature  after, 
a  brief  evaporation  on  the  water  bath,  the  oxidation  of  the  residue  in  a  rather 
large  platinum  crucible,  the  use  of  a  special  ignition  device,  and  measuring  the 
volume  of  the  water  for  the  calorimeter  instead  of  weighing  it. 

Determinations  of  the  nitrogen  and  calorific  value  of  the  urine  of  chronically 
undernourished  individuals  showed  variations  of  from  0.027  to  0.08  gra.  N  and 
335  to  814  calories  for  10  cc.  of  the  urine  with  a  calorific  quotient  or  from  9  to 
13.3  in  comparison  with  normal  values  of  from  7.5  to  9.5.  The  calorific  quotient 
of  the  urine  in  various  cachectic  cases  was  also  high  (from  10.3  to  14.5).  This 
increase  in  the  calorific  quotient  is  considered  to  be  due  to  the  progressive  de- 
composition of  the  organ  protoplasm  with  the  separation  of  substances  belonging 
to  the  group  of  hydroxyamino  acids. 

Studies  of  variations  in  the  chemical  composition  of  human  blood,  F.  S. 
Hammett  (Jour.  Biol.  Cliem.,  41  (1920),  No.  4,  pp.  599-615). — A  study  is  re- 
ported of  the  relative  variability  and  reciprocal  relations  of  the  soluble  nitro- 
genous compounds  in  tlie  blood  associated  with  protein  metabolism,  and  of  the 
total  nitrogen  and  the  sugar  of  the  blood.  Data  are  presented  on  the  relative 
variability  of  the  blood  components  for  the  individual,  the  relative  variability  of 
these  constituents  in  a  group  series  of  bloods,  the  influence  of  the  time  of  with- 
drawal of  the  blood  on  its  composition,  and  the  clianges  in  the  amounts,  distri- 
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bution,  and  interrelations  of  tlie  nitrogen  of  tlie  various  constituents  whicli  ac- 
company tlie  chnnges  in  the  level  of  the  total  nonprotein  nitrogen. 

The  l)lood  samples  were  obtained  from  nurses  and  from  patients  suffering  from 
mental  disorder  but  presenting  no  evidence  of  metabolic  disorder.  No  quantita- 
tive dietary  regulation  was  attempted  although  the  diet,  being  the  usual  hos- 
pital diet,  was  qualitatively  uniform.  The  methods  employed  for  the  determina- 
tion of  the  various  constituents  were  in  general  those  recommended  by  Folln  and 
his  associates  (E.  S.  R.,  29,  p.  509;  41,  p.  13).  The  results  obtained  are  sum- 
marized as  follows : 

"  While  the  total  nitrogen,  nonprotein  nitrogenous  constituents,  and  the 
sugar  of  the  blood  vary  in  the  same  individual  from  week  to  week,  there  is  a 
tendency  for  the  level  of  these  vai^iations  to  be  characteristically  individual. 
The  sum  of  the  average  deviations  of  the  constituents  for  any  given  individual 
may  be  an  index  of  the  metabolic  stability  of  that  individual. 

"  The  order  of  relative  variability  of  the  constituents  determined  is  cre- 
atinin,  total  nonprotein  nitrogen,  total  nitrogen,  ciieatin,  sugar,  uric  acid, 
amino  acid,  urea,  and  rest  nitrogen.  A  rough  division  can  be  made  into  groups 
of  low,  intermediate,  and  high  variability. 

"  There  is  no  practical  difference  between  the  absolute  amounts  of  the  con- 
stituents found  in  bloods  taken  14  hours  after  eating,  i.  e.,  before  breakfast, 
and  3.5  hours  after  this  meal.  The  slightly  lower  values  found  before  breali- 
fast  for  the  nonprotein,  urea,  and  uric  acid  nitrogen  are  taken  as  meaning  a 
lessened  metabolism. 

"  The  absolute  amounts  of  the  urea,  creatin,  uric  acid,  amino  acid,  and  rest 
nitrogen  tend  to  decrease  with  decrease  in  level  of  the  total  nonprotein  nitrogen. 
The  urea  decreases  to  relatively  the  greatest  extent.  The  absolute  amount  of 
creatinin  is  a  constant  for  the  individual  and  for  the  species.  It  is  independent 
of  quantitative  changes  in  the  level  of  the  nonprotein  nitrogen ;  of  the  changes 
in  the  concentrations  of  any  of  the  other  constituents  determined ;  and  of  the 
individual  variations  in  metabolic  stability.  There  is  no  uniform  quantitative 
relation  between  the  amounts  of  the  creatinin  and  creatin  nitrogen  in  the  blood. 

"  The  distribution  of  the  nonprotein  nitrogen  among  urea  and  the  other  soluble 
nitrogenous  constituents  of  the  blood  is  dependent  to  a  great  degree  upon  the 
absolute  amounts  of  the  total  nonprotein  nitrogen  present.  The  nitrogenous 
constituents  of  blood  that  are  commonly  found  in  the  urine,  e.  g.,  urea,  creatinin, 
and  uric  acid,  seem  to  undergo  the  same  type  of  absolute  and  relative  change 
with  change  in  level  of  the  total  nonprotein  nitrogen  of  the  blood  as  they  do  with 
the  change  from  the  high  to  low  total  nitrogen  in  the  urine.  The  relative  as 
well  as  the  absolute  decline  in  the  urea  nitrogen  of  the  blood  accompanying  the 
decrease  in  the  total  nonprotein  nitrogen  is  compensated  for  by  a  relatively 
lesser  absolute  decrease  in  all  the  other  nitrogenous  con.stituents,  which  results 
in  an  increase  of  the  percentage  of  their  nitrogen  in  terms  of  the  nonprotein 
nitrogen.  The  only  apparent  interrelation  existing  between  any  of  the  indi- 
vidual constituents  is  that  between  the  urea- and  the  rest  nitrogen.  There  is 
a  tendency  for  a  rise  or  fall  in  the  blood  urea  to  be  accompanied  by  a  change 
in  the  opposite  direction  of  the  rest  nitrogen." 

Alterations  in  the  hemoglobin  as  well  as  the  protein  content  of  the 
blood  serum  due  to  muscular  work  and  sweating,  E.  Cohn  (Ztschr.  Biol., 
70  (1919),  No.  6-8,  pp.  S66-S70;  abs.  in  Chem.  Abs.,  H  (1920),  No.  8,  p.  111,0).— 
Determinations  of  the  hemoglobin  and  protein  content  of  the  blood  of  human 
sul)jects  before  and  after  muscular  work  and  sweating  showed  no  changes  after 
muscular  exercise  unaccompanied  by  sweating,  but  a  decrease  in  the  hemo- 
globin and  an  increase  in  the  protein  of  the  blood  in  passive  sweating.    That 
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this  was  due  to  a  compensatory  flow  of  liquid  from  the  muscles  to  the  blood 
was  proved  by  experiments  on  cats. 

Contribution  to  the  knowledge  of  the  nonprotein  nitrogen  of  human 
blood. — I,  Material  on  the  general  chemical  pathology  of  the  entire  sys- 
tem, J.  Feigl  {Biochem.  Ztschr.,  94  (1919),  No.  1-2,  pp.  84-128;  ahs.  in  Chem. 
Abs.,  13  (1919),  No.  20,  p.  2559). — This  is  a  general  summary  and  discussion  of 
the  significance  of  the  variations  in  the  nonprotein  nitrogen  of  the  blood  in 
pathological  conditions  as  reported  by  various  authors. 

Nutrition  laboratory,  F.  G.  Bf:NEDiCT  (Carnegie  Inst.  Wash.  Year  Book,  18 
(1919),  pp.  265-276). — This  is  the  usual  annual  report  of  the  nutrition  labora- 
tory of  the  Carnegie  Institution  (E.  S.  R.,  43,  p.  66). 

The  additions  to  equipment  during  the  year  include  a  pursuit  pendulum  for 
testing  the  eye-hand  pursuit  coordination,  a  pursuit  meter  apparatus  for  re- 
cording adequacy  of  motor  adjustment,  and  a  respiration  chamber  for  large 
animals  which  has  been  constructed  at  the  New  Hampshire  Experiment  Station 
and  is  being  used  in  aa  investigation  of  the  metabolism  of  full-grown  steers 
during  undernutrition  and  in  the  subsequent  period  of  realimentation. 

The  report  contains,  as  usual,  brief  accounts  of  investigations  in  progress  and 
abstracts  of  publications  issued  during  the  year.  These  have  for  the  most  part 
been  noted  from  the  original  sources. 

ANIMAL  PRODUCTION. 

Experiments  in  the  utilization  of  different  feeding  stuffs;  with  a  note  on 
the  determination  of  the  digestibility  of  protein,  A.  Morgen,  C.  Beger,  and 
E.  Ohlmer  (Landiv.  Vers.  Sta.,  88  (1916),  No.  3-4,  pp.  243-260) .—Bigestion 
trials  with  sheep  and  3-months-old  pigs  are  reported.  The  following  table 
gives  the  major  results : 

Digestion  coefficients  for  various  feeding  stuffs. 


Sheep. 

Swine. 

Feeding  stuff 
tested. 

Organ- 
ic 
matter. 

Crude 
pro- 
tein. 

Crude 

fat. 

Crude 
fiber. 

N-free 

ex- 
tract. 

Organ- 
matter. 

Crude 
pro- 
tein. 

Crude 
fat. 

Crude 
fiber. 

N-free 
ex- 
tract. 

Bed  ivory  nut  meal. 
Gray  ivory  nut  meal . 
Bed  ivory  nut  chips. 
Gray  ivory  nut  chips 
Chopped  hay 

Per  ct. 

86.7 
78.1 
75.7 
7.1.7 
51.1 
51.9 
13.5 

Per  ct. 
59.2 
60.6 

»26.3 
60.  5 
65.7 
72.2 
21.1 

Per  ct. 
90.6 
74.7 
93.4 

132.3 
31.0 
46.0 
10.1 

Per  ct. 

9S.2 
91.6 
86.0 
77.7 
50.6 
46.4 
14.2 

Perct. 
81.4 
69.6 
74.3 
83.8 
52.7 
55.2 
19.1 

Per  ct. 

Perct. 

Per  ct. 

Perct. 

Per  ct. 

74.9 
77.6 

46.7 
57.1 

88.5 
15.8 

85.5 
84.4 

73.1 
82.9 

Hay  meal 

42.4 

69.0 

0.0 

44.3 

46.6 

Remdeer  moss 

1  Considered  doubtful. 


An  African  palm  of  the  genus  Hyphsene  furnished  the  red  "  ivory-nut "  by- 
products. The  gray  by-products  were  from  the  true  ivory  palm  (genus 
Phytelephas).  The  meal  in  both  cases  contained  more  protein,  more  crude 
fiber,  and  more  ash  than  the  chips.  "  Reindeer  moss  "  is  the  lichen  Cladonia 
rangiferina. 

It  was  also  found  that  sheep  digested  79.5  per  cent  of  the  organic  matter  in 
bone  meal  and  75.3  per  cent  of  the  organic  matter  in  blood  meal. 

The  digestion  coefficients  for  protein  given  in  the  table  were  computed  by 
ignoring  the  nitrogen  in  the  pepsin  HCl-soluble  fraction  of  the  feces  (Stutzer's 
correction  for  excreted  nitrogen).    The  feeds  were  all  low  in  protein,  and  the 
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digestion  coefficients  were  negative  in  several  cases  when  total  feral  nitrogen 
was  used  as  the  basis  of  computation.  A  section  of  the  paper  is  devoted  to  a 
discussion  of  this  matter. 

Further  investigations  of  the  composition  and  digestibility  of  some  war- 
time feeding  stufts,  h\  Uo.ncamp,  O.  Noi.te,  and  E.  Bl.vnck  yLandxc.  Vera, 
sta.,  94  {1919),  No.  3-4,  pp.  /53-/ SO). —Tests  of  feeding  stuffs  m  digestibility 
("\I)eriments  with  sheep  are  reported.  The  composition  and  digestion  coefhcients 
follow: 

Composition  and  digestibility  of  war-time  feeding  stuffs. 


Materials  te-sted. 


Composition  (dry  basis). 


Crude 
protein. 


Crude 
fat. 


Digestibility. 


Crude 
fiber. 


N-free  |  Organic  Crude 
extract,  matter,  protein. 


Crude 
fat. 


Crude 
fiber. 


N-free 
e.xtract. 


Rumen  feed 

Glue  feed 

Chopped  corn  cobs 

Waste  sugar-beet  seed  and 

hulls 

Horse-bean  bran 

Nettle  me.ll 

Sugar-beet  tails 


Per  ct. 

2:5.03 

17.54 

2.99 

8.96 
12.05 
7.30 
7.34 


Per  ct. 
2.19 
2.43 

.84 

3.30 
.53 
.76 
.74 


Per  ct. 

14.96 
27.15 
35.58 

35.56 
42.82 
49.23 
11.34 


Perct. 

45. 84 
43.63 
69.46 

45.24 
42.22 
36.63 
62.09 


Perct. 
63.3 
36.7 
53.1 

31.4 
70.0 
.36. 5 
78.1 


Perct. 

64.0 

76.0 

.0 

54.1 
54.1 
5.5.4 
45.2 


Per  ct. 
42.5 
35.3 
34.3 

84.7 

95.8 

61.9 

.0 


Perct. 
37.9 
1.3.0 
60.1 

.0 
68.3 
28.2 
71.6 


Perct. 
73.9 
36.0 
53.7 

49.2 
76.3 
43.4 
8.5.6 


The  rumen  feed  was  a  mixture  of  molasses  and  the  contents  of  the  rumen  of 
slaughtered  cattle.  The  glue  feed  consisted  of  chaff,  heather,  herbaceous  resi- 
dues, and  gelatinous  material  from  animal  cadavers.  The  nettle  meal  was  a 
by-product  of  the  nettle-fiber  indu.stry. 

In  the  trials  meadow  hay  formed  the  basic  roughage.  Poppy  seed  cake  was 
used  to  supplement  the  sugar-beet  seed  and  the  corn  coi)s,  linseed  cake  to  supple- 
ment the  nettle  meal,  and  dried  yeast  to  supplement  the  sugar-beet  tails.  The 
detailed  data  are  given. 

Tlie  hydrolysis  of  straw  by  the  Heckmann  process. — I,  Influence  of  dura- 
tion of  hydrolysis  on  the  e.vtent  of  the  nutritive  material  made  available, 
G.  FiNGERLiNG  and  K.  Schmidt  (Landic.  Vers.  Sta.,  94  {1919),  No.  3-4,  pp.  115- 
152,  fig.  1). — Sixteen  digestion  trials  with  sheep  and  2  with  steers  were  con- 
ducted to  determine  the  nutritive  value  of  rye  straw  treated  by  the  Beckmunn 
process'  (hydrolysis  with  sodium  hydroxid)  for  different  periods.  The  straw 
was  supplemented  by  linseed  meal,  various  salts,  and  in  .some  cases  molasses. 
The  following  are  the  averages  of  the  digestion  coefficients  for  each  period 
of  treatment : 


Average   digestion   coefficients    {ruminants)    for   rye   straic    hydrolyzcd    with 

sodium   hydroxid. 


' 

Duration  of  hydrolysis. 

C!oiistituent. 

No  treat- 
ment. 

1.5  hours. 

3  hours. 

6  hours. 

12  hours. 

3  days. 

Organic  matter 

Per  cent. 

45.68 
58.02 
40.15 

Per  cent. 
59.33 
69.21 
48.10 

Per  cent. 
68.05 
77.50 
57.  .58 

Per  cent. 
70.28 
79.78 
57.28 

Per  cent. 
71.22 
80.94 
60.30 

Per  cent. 
73  10 

Crudefiber 

72  25 

N-free  e.xtract 

78  52 

The    composition    of    the    different    samples   of    straw    is   also    reported. 

'  E.  Beckmann,   Sltzber.  Preuss.  Akad.   Wiss.   1919,  pp.  275-285 ;   aba.  in  Chem.  Ab». 
13(1919).  No.  20,  p.  2567. 
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Is  the  arrangement  of  the  genes  in  the  chromosome  linear?  W.  E.  Castle 
(Proc.  Natl.  Acad.  ScL,  5  (1919),  No.  2,  pp.  25-32,  figs.  2).— The  author  suggests 
that  tlie  mutual  crossover  values  of  three-linked  genes  may  be  to  each  other  as 
the  sides  of  a  triangle,  and  presents  a  diagram  showing  that  this  hypothesis 
gives  concordant  results  (barring  one  conspicuous  exception)  when  tested  with 
data  collected l)y  Morgan  and  his  collaborators  as  to  the  linkage  relationships  of 
the  genes  associated  with  the  sex  chromosome  of  Drosophila  melanoga.Hter.  It  is 
considered  difficult  to  explain  this  resiilt  on  the  theory  of  the  linear  arrangement 
of  genes  on  a  chromosome. 

The  spatial  relations  of  genes,  A.  H.  Sturtevant,  C.  B.  Bridges,  and  T.  H. 
Morgan  (Proc.  Natl.  Acad.  Sci.,  5  (1919),  No.  5,  pp.  168-173).— A  reply  to  Castle, 
in  which  the  authors  refuse  to  admit  tl^e  possibility  of  a  three-dimensional  ar- 
rangement of  a  group  of  linked  genes. 

Are  genes  linear  or  nonlinear  in  arrangement?  W.  E.  Castle  {Proc.  Natl. 
Acad.  Sci.,  5  (1919),  No.  11,  pp.  500-506). — A  reiteration  of  the  author's  theory 
of  the  nonlinear  arrangement  of  genes. 

Are  the  factors  of  heredity  arranged  in  a  line?  H.  J.  Muller  (Amer.  Nat., 
54  (1920),  No.  631,  pp.  97-121,  figs.  4)-— A  reply  to  Castle,  in  which  the  author 
emphasizes  the  difficulties  of  combining  linkage  values  derived  from  different 
breeding  experiments. 

The  measurement  of  linkage,  W.  E.  Castle  (Amcr.  Nat.,  54  (1920),  No.  632, 
pp.  264-267). — The  author  suggests  that  linkage  be  measured  directly  on  a  scale 
in  which  linkage  strength  is  100  when  no  crossovers  occur  and  zero  when  there 
Is  50  per  cent  crossing  over.  "  Linkage  strength "  is  defined  as  double  the 
difference  between  50  and  the  percentage  of  crossovers. 

The  probable  errors  of  calculated  linkage  values,  and  the  most  accurate 
method  of  determining  gametic  from  certain  zygotic  series,  J.  B.  S.  Hal- 
DANE  (Jour.  Genetics,  8  (1919),  No.  4,  pp.  291-297). — Considering  two  linked 
hereditary  factors,  the  author  derives  formulas  for  the  probable  errors  of  their 
crossover  values  and  reduplication  values,  (1)  when  these  values  are  determined 
directly  from  a  back  cross  of  Fi  on  the  double  recessive,  and  (2)  when  they  are 
calculated  from  an  F2  array  by  a  special  method  considered  by  the  author  to 
give  the  most  probable  values.  The  values  based  on  the  F2  are  found  to  be  nearly 
as  accurate  as  those  derived  from  the  back  cross  except  in  cases  of  strong 
repulsion. 

The  combination  of  linkage  values,  and  the  calculation  of  distances  be- 
tween the  loci  of  linked  factors,  J.  B.  S.  Haldane  (Jour.  Genetics,  8  (1919), 
No.  4,  pp.  299-309,  fig.  1). — The  author  presents  a  general  formula  to  show  the 
mutual  relationships  between  the  crossover  values  of  three  linked  factors,  and 
derives  a  differential  equation  whose  solution  expresses  the  distance  between 
the  loci  of  two  factors  on  a  chromosome  as  a  function  of  the  proportion  of 
crossing  over  between  them.  The  differential  equation  is  solved  only  for  the 
limiting  values,  the  solutions  being  x=y  and  x= — i  loge  (l—2y),  where  x  is  the 
distance  and  y  the  crossover  proportion. 

The  first  solution,  which  is  Sturtevant's  original  hypothesis,  would  be  ac- 
curate if  the  chromosomes  were  rigid  rods,  but  it  is  in  any  case  a  close  approxi- 
mation whenever  the  proportion  of  crossovers  is  small.  The  second  solution 
implies  complete  flexibility  in  the  chromosome  (i.  e.,  secondary,  tertiary,  etc., 
crossovers  occur  strictly  according  to  the  laws  of  chance),  and  is  approxi- 
mated in  practice  when  the  distance  is  large.  The  author  shows  that  the 
second  solution  flows  from  Trow's  form  of  the  reduplication  theory  (E.  S.  R., 
28,  p.  876).    For  the  sex  chromosome  of  Drosophilla  melanogaster,  a  weighted 
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average  of  the  two  limiting  values  was  found  to  give  a  good  fit  to  the  published 
data  of  Morgan  and  Bridges,  but  no  theoretical  significance  is  claimed  for  this 
result. 

The  author  proposes  that  the  unit  of  distance  defined  by  his  equations  be 
termed  a  "  morgan."  When  the  distance  is  sniull  the  percentage  of  cros.sovers 
gives  approximately  the  number  of  ceiitimorgans. 

Chiasmatype  and  crossing  over,  K.  li.  Wilson  and  T.  H.  Morgan  {Amer. 
Nat.,  5.'t  (1920),  No.  632,  pp.  193-219,  figs.  8).— Each  author  discusses  this  topic 
independently,  Wilson  from  the*  standpoint  of  a  cytologist  and  Morgan  from 
that  of  an  experimental  geneticist.  Wilson  points  out  that  genetical  speculation 
as  to  the  mechanism  of  crossing  over  has  outstripped  cytological  investigation 
of  the  behavior  of  chromosomes  at  synapsis,  but  he  records  his  belief  that  the 
explanation  of  crossing  over  lies  in^some  form  of  torsion  of  the  chromosomes, 
though  perhaps  not  in  the  original  chiasmatype  hypothesis. 

Spermatogenesis  of  the  dog,  J.  Y.  Malone  {Trans.  Amcr.  Micr-os.  Soc,  ST 
(191S),  No.  2,  pp.  97-110,  pis.  2). — The  diploid  number  of  chromosomes  in.  the 
male  dog  was  found  to  be  21.  The  unpaired  chromosome  (X-element  or  sex 
chromosome)  passes  undivided  to  one  pole  at  the  first  spermatocyte  (reduction) 
division. 

It  is  stated  that  the  mature  spermatozoa  could  be  separated  into  two  distinct 
classes  on  the  basis  of  size. 

Experimental  degeneration  in  the  testis  of  the  dog,  A.  Kuntz  {Anat.  Rec, 
n  U919),  No.  .',,  pp.  221-28Jf,  figs.  4).— The  author  reports  a  study  of  the  de- 
generative changes  in  the  seminal  epithelium  in  the  testes  of  two  groups  of  dogs. 

In  dogs  subjected  to  an  operation  in  which  the  sympathetic  nerve  supply  to 
the  testes  was  eliminated  the  spermatocytes  and  spermatids  became  necrotic 
and  gradually  sloughed  away.  This  degeneration  resembled  that  produced  by 
exposure  to  X-rays  and  also  the  condition  described  by  Allen  (E.  S.  R.,  42, 
p.  468)  in  rats  fed  on  a  diet  deficient  in  water-soluble  vitamin.  Ligature  and 
resection  of  the  right  ductus  deferens  produced  a  somewhat  similar  degenera- 
tion, but  was  characterized  by  a  much  more  pronounced  sloughing  of  the 
tissue.    The  interstitial  tissue  in  both  cases  showed  marked  hypertrophy. 

Notes  on  wool  in  India,  A.  H.  Silver  and  J.  K.  Mehta  {Calcutta:  Indian 
Munitions  Bd.,  1919,  pp.  l5]-\-89). — The  authors  di.scu.ss  sheep  breeding  in 
India  and  the  Indian  wool  trade,  and  present  comprehensive  statistics  of  wool 
production,  imports  and  exports,  prices,  and  woolen  manufactures. 

Stallion  enrollment. — VIII  [i.  e.  IX],  Report  of  stallion  enrollment  work 
for  the  year  1919  with  lists  of  stallions  and  jacks  enrolled,  H.  E.  McCart- 
ney {Indiana  Sta.  Ciro.  94  {1919),  pp.  92,  fig.  i).— This  report  of  the  Stallion 
Enrollment  Board  consists  mainly  of  a  directory  of  enrollments  and  renewals 
for  the  calendar  year  of  1919,  classified  by  counties.  During  the  year  there 
were  enrolled  1,922  pure-bred  stallions,  889  grade  and  scrub  stallions,  787 
registered  jacks,  and  390  grade  and  scrub  jacks.  With  the  exception  of  the 
registered  jacks  these  totals  are  all  lower  than  in  1918  (E.  S.  R.,  41,  p.  178), 
but  the  proportion  of  pure-bred  stallions  is  higher. 

Feeding  for  egg  production:  Vegetable  v.  animal  protein  in  egg  produc- 
tion, P.  Moore  {Idaho  Sta.  Bui.  Ill  {1919),  pp.  11,  fig.  i).— The  plan  and  the 
first  year's  results  of  this  investigation  have  been  noted  from  a  preliminary 
report  ft^.  S.  R.,  40,  p.  670).  The  plan  was  changed  March  1  of  the  third  year 
(1918)  and  the  experiment  terminated  the  following  summer  because  the  supply 
of  shorts  was  exhausted. 

The  production  data  cited  consist  of  the  relative  egg  records  of  the  pens 
each  year  and  the  proportions  of  heavy  and  light  eggs  laid  in  the  different 
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pens.  Throughout  the  original  experiment  the  pen  fed  the  narrow  (1:4.2) 
beef-scrap  ration  was  superior  in  number  and  weight  of  eggs  to  that  fed  the 
wide  (1:  5.5)  beef-scrap  ration,  and  each  of  these  did  better  than  the  two  pens 
fed  materials  derived  entirely  from  plants.  In  the  second  year  another  pen 
was  added  and  fed  a  beef-scrap  ration  having  an  intermediate  nutritive  ratio 
(1:4.8).  This  pen  laid  more  eggs  and  a  larger  proportion  of  heavy  eggs  than 
any  other  pen. 

Beginning  March  1,  1918,  sour  milk  was  added  to  the  rations  of  the  two  pens 
hitherto  receiving  no  proteins  from  an  aninml  source.  The  egg  records  of 
these  pens  for  the  next  170  days  nearly  equaled  that  of  the  intermediate  beef- 
scrap  ration  and  were  definitely  higher  than  the  egg  records  of  the  other  beef- 
scrap  pens. 

DAIRY  FAEMING^DAIRYING. 

Can  home  grown  rations  supply  proteins  of  adequate  quality  and  quan- 
tity for  high  milk  production?  E.  B.  Hakt  and  G.  C.  Humphrey  {Jour.  Biol. 
Chem.,  38  (1919),  No.  3,  pp.  515-527,  figs.  5).— The  authors  report  results  of  a 
study  at  the  Wisconsin  Experiment  Station  of  the  nitrogen  metabolism  of  milch 
cows  fed  cereal  grains  without  other  protein  except  that  derived  from  clover 
hay  and  corn  silage.  In  the  first  4-week  period  the  grain  ration  consisted  of 
ground  oats  alone,  in  the  second  of  ground  barley,  in  the  third  of  ground 
corn,  and  in  the  fourth  of  a  mixture  of  the  three  grains.  The  nutritive  ratio 
was  approximately  1 :  8.8,  with  a  protein  intake  varying  from  2.1  to  2.6  lbs. 
per  head  dail.y. 

The  experiments  started  with  3  cows.  Only  one  of  them,  a  Guernsey  giving 
about  22  lbs.  of  milk  a  day,  maintained  her  milk  flow  and  remained  in  nitrogen 
equilibrium  throughout  the  16  weeks.  The  others,  a  small  grade  Jersey  and 
a  second  Guernsey  giving  respectively  about  35  and  32  lbs.  of  milk  at  the  begin- 
ning, showed  a  marked  negative  nitrogen  balance  and  declined  markedly  in 
milk  ])roduction  until  nitrogen  equilibrium  was  reached  toward  the  end  of 
the  second  period.  These  cows  were  then  replaced  by  2  Holsteins  (giving 
about  30  lbs.  of  milk)  in  the  hope  that  with  a  larger  consumption  of  feed 
they  could  utilize  the  protein  to  maintain  the  milk  flow.  Both  animals  imme- 
diately showed  pronounced  negative  balance  and  shrinkage  in  volume  of  milk. 

It  is  thus  considered  impossible  to  furnish  enough  protein  from  the  sources 
tested  to  enable  a  high-producing  cow  to  maintain  her  yield.  The  percentage 
of  nitrogen  in  the  milk  was  not  perceptibly  changed  during  periods  of  negative 
balance. 

"  Undoubtedly  the  fact  that  generally  in  dairy  practice  the  proteins  used 
are  of  low  production  value  and  that  the  plane  of  protein  intake  often  fed 
dairy  cows  is  lower  than  it  should  be  is  partly  responsible  for  the  rapid  decline 
in  milk  production  during  the  progress  of  lactation.  Probably  more  cows  than 
imagined  are  in  negative  nitrogen  balance  during  the  early  period  of  lactation 
and  under  siich  conditions  rapidly  decline  in  milk  flow  to  offset  the  losses 
sustained  by  autolyzing  tissue." 

Report  of  Rochester  milk  survey  by  the  committee  on  public  safety  of 
the  common  council,  C.  E.  North  {Rochester,  N.  Y.:  Rpt.  Rochester  Milk 
Survey,  Comm.  Pub.  Safety,  Com.  Council,  1919,  pp.  227,  figs.  5). — This  survey 
was  begun  in  July,  1919,  and  continued  for  over  five  months.  The  report 
covers  (1)  statistics  of  the  Rochester  milk  supply,  (2)  results  of  a  canvass 
among  householders  to  determine  the  relation  of  family  income  to  the  amount 
of  milk  used,  the  consumption  per  child,  and  the  ratio  of  expenditures  for 
milk  to  total  expenditures  for  food,  (3)  the  cost  of  producing  milk  in  the 
year  ended  April  30,  1919,  on  farms  in  Wyoming,  Monroe,  Wayne,  and  Living- 
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ston  Counties  supplying  milk  to  Rochester,  (4)  the  cost  of  hauling  and  shipping 
the  luilk,  (5)  dealer's  distribution  costs,  (G)  capital  invested  by  dealers,  and 
(7)  sanitary  condition  of  the  milk  supply  and  the  need  of  pasteurization. 

A  feature  of  the  report  on  the  cost  of  production  studies  is  the  classification 
of  the  commodity  costs  according  to  the  production  per  cow.  These  data 
follow : 

Influence  of  average  milk  yield  of  cons  on  economy  of  market  milk  production 
(year's  averages  for  the  Rochester,  N.  Y.,  district.) 


Milk    production    per 
cow. 


TM. 
Under  4,(K)0... 

4,001-5,000 

5,001-6,000 

6,001-7,000 

7,001-8,000 

8,001-9,000 

9,001  and  over . 

All  cows. 


Num- 
ber of 
farms. 


141 


Cows 

per 

farm. 


17.8 
18.4 
17.9 
16.3 
14.6 
17.3 
12.1 


16.4 


Grain  con- 
sumed— 


Per 
cow. 


Lbs. 
1,381 
1,601 
2,023 
2.4S0 
3,250 
4,342 
4,245 


2,635 


Per 

100 

lbs. 

lailk. 


Lbs. 
48.6 
35. 5 
37.1 
38.3 
43.6 
52.1 
43.5 


41.fi 


Silage,  etc., 
consumed — 


Per 
cow. 


Lbs. 
5,194 
7,087 
11.285 
11,263 
10,657 
12.8S0 
12,578 


10, 493 


Per 

100 

lbs. 

milk. 


Lbs. 
182.8 
151.6 
207.2 
174.0 
143.1 
154.7 
1-29.0 


165.7 


Hav,  etc., 
consumed— 


Per 
cow. 


Lbs. 
4,7.38 
4,752 
3,199 
3,410 
4,074 
3,548 
3,874 


3,769 


Per 

100 

lbs. 

milk. 


Lbs. 
166.8 
101.7 
58.7 
52.7 
54.7 
42.6 
39.7 


59.5 


Human 
labor— 


Per 
cow. 


Hours 
170 
192 
196 
213 
233 
221 
266 


211 


Per 

100 

lbs. 

milk. 


Hours. 
6.0 
4.1 
3.6 
33 
3.1 
2.6 
2.7 


3.3 


Pro- 
duc- 
tion 
cost 
per 
100 
lbs. 


S7.10 
4.88 
4.37 
4.02 
4.01 
3.72 
3.90 


4.20 


The  average  cost  of  feed  and  human  labor  was  $3.57  per  100  lbs.  of  milk 
prctduced,  and  the  total  gross  cost  (not  including  a  managerial  charge)  was 
$4.09.  Milk  was  sold  by  producers  at  an  average  loss  of  84  cts.  per  hundred- 
weight. Of  the  grain  fed,  19  per  cent  was  home  grown  and  17  per  cent  was 
brewei'.s'  grains.  The  latter  was  fed  particularly  to  high-producing  cows,  and 
the  nece.ssity  of  hauling  it  increased  the  labor  cost  materially. 

The  distribution  cost  studies  were  based  not  only  on  an  examination  of 
dealers'  books  but  also,  and  chiefly,  on  reports  of  trained  inspectors,  who  made 
time  and  cost  studies  of  each  detail  of  the  business  as  actually  carried  out  in 
a  number  of  concerns.  The  inspectors  discovered  many  unsuspected  ineffi- 
ciencies in  the  utilization  of  labor  in  the  operattion  of  the  milk  plants,  and 
these  inefficiencies  were  found  to  be  at  least  as  important  in  increasing  dealers' 
costs  as  inefficiencies  in  delivery  and  the  overlap  of  routes. 

"  It  is  recommended  that  immediate  steps  be  taken  to  bring  about  the 
centralization  of  the  business  of  milk  distribution  in  the  city  of  Rochesfer,  on 
the  ground  that  the  present  competitive  system  is  a  menace  to  the  public  health 
because  of  insufficient  sanitary  care  of  the  product  and  because  of  unneces- 
sary and  excessive  expenses." 

The  estimation  of  tlie  hygienic  quality  of  milk  sent  raw  to  the  market, 
A.  GuiTX.\UME  and  II.  Thilo  {Bui.  Sci.  Pharmacol.,  26  {1919),  Nos.  4,  pp.  151- 
168;  6,  pp.  268-21. 't). — The  authors  describe  a  scheme  of  milk  control  used  in 
Rouen  whereby  the  milk  as  received  is  subjected  to  acidity,  reductase,  and 
catalase  tests.     It  is  claimed  that  the  milk  is  graded  rapidly  and  accurately. 

Notes  on  the  methylene  blue  reductase  test,  R.  B.  Texxent  {Queensland 
Agr.  Jour.,  IS  {1920),  No.  2,  pp.  51-54). — The  author  reviews  some  of  the  work 
of  previous  investigators  on  the  methylene  blue  reduction  test,  and  reports  sev- 
eral observations  on  the  rapidity  with  wliich  the  dye  was  decolorized  by  milks 
containing  different  numbers  of  bacteria. 
187890°— 20 6 
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Is  the  milk  of  cows  at  the  end  of  lactation  suited  for  infant  feeding? 

F.  E.  NoTTBOiiN  {Biochcm.  Ztsehr.,  95  (1919),  No.  1-2,  pp.  1-23,  fujs.  ^).— The 
author  reviews  the  literature  dealing  with  the  influence  of  stage  of  lactation  on 
the  coiuposition  of  cow's  milk,  and  reports  analyses  of  three  samples  of  milk 
collected  from  cows  late  in  lactation.  The  nutritive  aspects  of  the  matter  are 
not  discussed. 

Practical  cheese-making  for  smallholders,  farmers,  and  others,  E.  Yeld 
{Leominster,  Eng.:  The  Orphans'  Ptfj.  Press,  Ltd.,  1919,  5.  ed.  rev.  and  enl.,  pp. 
52+ [3]).— The  author  gives  directions  for  making  cheese  when  only  a  small 
quantity  of  milk  is  available.  Smallholders',  Caerphilly,  little  Derby,  Cheddar, 
little  Hereford,  singie  cream,  and  goats'  milk  cheeses  are  included. 

[Michigan]  dairy  statistics  (Mich.  State  Dairy  and  Food  Commr.  Ann.  Rpt. 
25  (1918),  pp.  125-129,  figs.  3). — The  amounts  of  creamery  butter,  whey  butter, 
renovated  butter,  various  kinds  of  cheeses,  casein,  and  the  different  classes  of 
evaporated,  condensed,  and  powdered  milk  manufactured  in  Michigan  during 
the  year  ended  June  30,  1918,  are  tabulated,  while  maps  show  the  location  ot 
condenseries,  creameries,  and  cheese  factories.  The  increase  in  the  condensing 
industry  has  cut  down  the  amount  of  creamery  butter  produced. 
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State  sanitary  requirements  governing  admission  of  live  stock  {U.  8. 
Dept.  Agr.,  Bur.  Anim.  Indus.,  1920,  pp.  67). — This  is  a  pocket  handbook  in 
which  information  respecting  the  State  requirements  for  live  stock  entering  the 
various  States,  obtained  from  accredited  officials  of  each  State,  is  brought  to- 
gether for  ready  referenc'e. 

Reports  of  the  live  stock  sanitary  commissioner  of  the  State  of  Maine 
on  contagious  diseases  of  animals,  1918  and  1919,  B.  Beakce  (Rpt.  Live 
Stock  Sanit.  Commr.  Me.,  1918,  pp.  33;  1019,  pp.  20).— These  reports  deal  with 
the  occurrence  of  and  control  work  with  infectious  diseases  of  live  stock  in 
Maine,  particular  attention  being  given  to  the  work  with  bovine  tuberculosis. 

Twelfth  annual  report  of  the  State  Live  Stock  Sanitary  Board  of  North 
Dakota  (N.  Dak.  Live  Stock  Sanit.  Ed.,  Ann.  Rpt.,  12  (1918).  pp.  .'/7).— This 
report  on  control  work  with  live  stock  diseases  includes  a  paper  by  W.  F.  Crewe 
on  the  Control  and  Eradication  of  Bovine  Tuberculosis. 

Department  of  veterinary  science,  E.  Records  {Nevada  Sta.  Rpt.  1919,  pp. 
21-31). — A  brief  report  is  here  given  of  the  status  of  project  work  on  equine 
anemia,  a  hemorrhagic  disease  among  cattle,  and  contagious  epithelioma  in 
chickens. 

In  work  with  the  hemorrhagic  diseases,  8,829  head  of  cattle  were  vacci- 
nated during  the  year  with  the  bacterin  prepared  from  several  strains  of  B. 
bovisepticum  in  5  cc.  doses,  followed  in  10  to  12  days  by  a  2  cc.  dose  of  living 
cultures  of  a  single  strain  of  B.  t)ovisepticum  which  has  lost  its  virulence  for 
bovines.  While  this  organism  has  not  been  definitely  incriminated  as  the 
cause  of  the  dsease,  favorable  results  were  obtained.  The  preparation  and 
distribution  of  antiserum  prepared  by  hyperimmunizing  horses  with  several 
strains  of  B.  hovisepticnm  was  continued,  127  affected  animals  having  been 
treated. 

Health  of  animals  branch  {Rpt.  Min.  Agr.  Canada,  1919,  pp.  65-70) .—This 
report  discusses  the  occurrence  of  and  control  work  with  hog  cholera,  mange 
in  cattle  and  horses,  glanders,  dourine,  sheep  scab,  anthrax,  and  tuberculosis. 

Annual  administration  report  of  the  Bombay  Veterinary  College  and 
civil  veterinary  department  in  the  Bombay  Presidency    (including  Sind) 
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{Ann.  Admiu.  Rpf.  Bombay  Vet.  Col  and  Civ.  Vet.  Drpf.  Bonibny,  191S-HK  pp. 
JI3). — This  is  the  usual  aiuuiiil  n>])ort   (  K.  S.  R.,  41,  p.  777). 

[Rcsearrh  work  with  raiif>e  plants  poisonous  to  stock],  M.  R.  Milleb 
(Ncrada  .S7«.  L'pt.  1919,  pp.  3^,  ,«).— Two  plants,  one  of  the  saltbushes 
(Atriplcx  canesvcns)  and  the  wild  cbokeberry  (I'lunu.t  demissa),  were  investi- 
gated by  the  author  during  the  year.  The  work  with  Atriplex  disclosed  the 
presence  of  a  saponin  or  a  mixture  of  saponins  to  which  it  may  be  possible  to 
ascribe  some  of  the  poisonous  properties  of  the  plant.  P.  demissa  was  shown 
to  contain  a  cyanogrenetic  compound.  The  toxicity  of  this  plant  is  undoubtedly 
due  to  the  prux.'^ic  acid  generated  by  enzym  or  other  action. 

[Studies  of  poisonous  range  phints],  C.  E.  Flemi.xg  (Xevada  St<i.  lipt. 
1919.  pp.  39--'i3). — It  is  pointed  out  tliat  due  to  palatable  forage  on  the  range 
becoming  gradually  depleted,  the  range  animals  are  forced  to  eat  plants  which 
formerly  were  seldom  or  never  touched,  and  as  a  result  the  losses  during  late 
years  have  been  on  the  ii  crease.  During  the  year  under  report,  30  different 
plants  were  studied,  211  separate  feeding  tests  having  been  made.  The  plants 
which  produced  poisoning  when  fed  and  tlie  toxic  and  lethal  doses,  are  here 
reportetl  upon,  as  follows:  Triylovhin  maritima  (arrow  grass),  Cicitta  occi- 
dentalis,  Asclepias  mexicana,  Artcmitfia  spinescens,  Tetradiimia  glabrata,  Atri- 
plr.p  caneseens,  A.  rosea,  Dclpliiniinn  andcrsonii,  Hdlrrpei^tis  eymhcilarin,  Soli- 
du(jo  spcctabilis,  Knlmia  microphiiUa,  Zygadenus  panieuJatus  (death  camas), 
and  Z.  venrno.sus  (death  camas). 

Saponified  cresol  solutions,  J.  M.  Schaffer  {U.  S.  Dcpt.  Ayr.  Bui.  855 
{I'.i.iO),  pp.  5). — This  paper  describes  a  series  of  experiments  undertaken  with 
tlu-  ol)ject  of  preparing  saponified  cresol  solutions  which  would  be  less  ex- 
pensive but  no  less  effective  than  those  in  use  at  present.  The  standards  for 
such  a  solution,  as  outlined  by  the  Bureau  of  Animal  Industry,  U.  S.  De- 
partment of  Agriculture,  are  as  follows :  "  The  product  shall  remain  a  homo- 
geneous liquid  when  cooled  to  32°  F.  It  shall  contain  substantially  no  free 
oil,  fatty  acid,  or  excess  alkali.  It  shall  be  readily  .soluble  in  cold  distilled 
wate/;  the  solution  shall  be  prjictically  clear  and  shall  contain  no  globules  of 
undissolved  oil  or  cre.sylic  acid." 

It  was  found  that  the  objectionable  feature  of  cresol-resin  soap  solutions,  the 
clouding  on  dilution  with  water,  was  due  to  the  hydrolysis  of  the  rosin  soap 
and  the  absorption  of  carbon  dioxid  from  air,  but  that  this  could  be  retarded 
by  substituting,  for  part  of  the  rosin  soap,  soaps  made  from  vegetable  or  fish 
oils.  The  length  of  time  during  which  a  3  per  cent  solution  of  such  saponified 
cresols  remained  clear  was  found  to  depend  upon  the  amount  of  rosin  soap 
present. 

Saponified  cresol  solutions  containing  soaps  made  from  several  different 
vegetable  oils  and  fish  oils  did  not  vary  greatly  in  disinfecting  power  as  de- 
termined by  a  modified  Rideal-Walker  test,  but  were  somewhat  inferior  to 
the  cresols  made  by  using  soap  mixtures  composed  largely  of  rosin  soap.  The 
latter  proved  to  have  at  least  as  great  a  disinfecting  power  as  saponified  cresol 
solutions  made  with  linseed  oil  soap,  and  to  be  much  cheaper. 

Complementary  and  opsonic  functions  in  their  relation  to  immunity, 
H.  D.  Moore  (Jour.  Immunol.,  4  (1019),  No.  6,  pp.  Jf25-.'fJfl). — The  author  reports 
a  study  at  the  Vermont  Experiment  Station  of  the  properties  of  the  sera  of 
guinea  pigs  naturally  deficient  in  complement. 

Complement  titrations  in  which  positive  and  negative  controls  were  employed 
indicated  that  the  lack  of  complement  was  not  due  to  the  presence  of  anything 
Interfering  with  the  action  of  amboceptor.  Biological  tests  api)lied  to  the 
blood  serum  of  complement-deficient  guinea  pigs  systematically  immunized  by 
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repeated  inoculations  showed  the  presence  of  bacteriolytic  and  agglutinating 
antibodies,  and  the  animals  showed  more  or  less  active  immunity  to  the  in- 
jected bacteria.  Titration  of  the  blood  serum  before  and  after  the  produc- 
tion of  this  active  immunity  gave  practically  the  same  results  for  complement 
titer. 

In  a  comparative  test  of  the  resistance  to  infection  of  nonimmunized  com- 
plement-deficient and  complement-normal  guinea  pigs,  77  of  100  complement- 
deficient  animals  succumbed  to  the  inoculation  of  live  cultures  of  Bacillus 
cholerce  suis,  while  only  20  of  100  similarly  inoculated  complement-normal 
animals  died.  This  is  thought  to  indicate  that  deficiency  in  complement  is 
associated  with  deficiency  in  natural  resistance  to  bactei'ial  infection. 

The  phagocytic  index  of  the  serum  of  complement-deficient  guinea  pigs  was 
found  to  be  about  one-half  that  of  the  complement-normal  animals. 

The  determination  of  the  number  of  bacteria  in  pure  cultures,  G. 
DiCHTL  {Arch.  Hyg.,  89  (1920),  Nos.  IS,  pp.  ^7-62).— A  study  of  the  effect  of 
various  factors  on  the  accuracy  of  the  method  of  estimating  the  number  of 
bacteria  in  a  su.spension  from  the  volume  of  the  sediment  on  centrifuging  is 
reported. 

The  water  content  of  the  agar  serving  as  a  culture  medium  was  found  to 
have  no  influence  on  the  results.  The  period  and  temperature  of  incubation 
affected  the  results  to  the  extent  that  young  cultures  contained  more  living 
organisms  than  old  cultures,  and  that  at  a  temperature  of  22°  C.  the  number 
of  organisms  remained  at  its  maximum  longer  than  at  higher  temperatures. 

The  sedimentation  method  is  recommended  as  being  simple  and  easy  to 
manipulate,  and  as  accurate  as  the  more  tedious  counting  method. 

A  method  of  standardizing  bacterial  suspensions,  F.  L.  Gates  (Jour.  Expt. 
Med.,  31  {1920),  No.  1,  pp.  105-1  IJf,  fi[/s.  3). — The  method  described  is  based  upon 
the  observation  that  if  a  wire  loop  is  gradually  pushed  down  into  a  bacterial 
suspension,  the  depth  at  which  the  loop  disappears  will  be  determined  by  the 
opacity  of  the  supervening  column.  An  instrument  is  described  by  means  of 
which  the  density  of  suspension  or  the  number  of  bacteria  may  be  measured 
by  the  length  of  the  column  of  suspension  required  to  cau.se  the  disappearance 
of  a  wire  loop. 

In  using  this  method  standards  should  be  marked  out  for  each  observer  by 
a  comparison  of  the  corrected  depth  of  disappearance  readings  and  the  corre- 
sponding bacterial  count.  It  is  claimed  that  when  such  standards  are  estab- 
lished suspensions  of  the  same  organism  can  be  estimated  rapidly. 

A  plea  for  standard  method  of  estimating  the  number  of  killed  bacteria 
in  suspension,  W.  E.  King  and  R.  E.  Vories  {North  Amer.  Vet.,  1  {1920),  No. 
1,  pp.  13-18). — The  authors  describe  briefly  the  method  of  estimating  the  ap- 
proximate number  of  bacteria  in  a  given  suspension  described  by  Hopkins  (E. 
S.  R.,  30,  p.  780)  and  the  one  by  Gates  noted  above,  and  present  tables  giving 
a  comparison  of  the  bacterial  count  of  several  well-known  commercial  vaccines 
as  determined  apparently  by  one  of  the  above  methods  and  the  count  as  stated 
on  the  label. 

The  discrepancy  in  these  figures  and  the  irregular  results  obtained  in  inocu- 
lation experiments  indicate,  in  the  opinion  of  the  authors,  the  necessity  of 
the  adoption  of  some  standard  method  for  the  determination  of  the  number  of 
killed  organisms  in  suspension. 

The  transmutation  of  bacteria,  S.  Gueney-Dixon  {Cambridge:  Univ.  Press, 
1919,  pp.  XVIII+n9;  rev.  in  Brit.  Med.  Jour.,  3087  {1920),  pp.  297,  298).— In 
this  monograph  the  author  discusses,  on  the  basis  of  the  literature  and  of  ex- 
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periments  of  his  own,  the  evidences  of  bacterial  variation  in  relation  to  their 
bearing,'  on  the  possibility  of  transmutation  of  species  among  bacteria,  and  ad- 
vances a  hypothesis  as  to  the  nature  of  disease.  This  hypothesis  assumes  that 
each  separate  symptom  of  disease  may  be  attributable  to  a  separate  and  dis- 
tinct bacterial  enzyui',  these  bacterial  enzyms  being  ultramicroscopic  parasites 
of  the  bacteria  capable  of  being  dissociated  from  the  organism  to  which  a  par- 
ticular disease  is  attributed  and  becoming  attached  to  another  organism,  thus 
producing  the  effect  of  transmutation. 

Studies  on  pathogenic  anaerobes. — I,  Biology  of  Bacillus  Avelchii,  B. 
Jablons  {.Jour.  Lab.  and  Clin.  Med.,  5  (1020),  No.  6,  pp.  S7//-385,  fi<js.  2).— The 
Biorphologj")  cultural  characteristics,  biochemical  properties,  serologic  char- 
acteristics, and  pathogenic  power  of  B.  welchii  are  described  with  many 
references  to  tlie  literature  ou  the  subject. 

The  differentiation  of  the  paratyphoid  enteritidis  group. — \^I,  Irregular 
and  variable  strains,  E.  O.  Jordan  {Jour.  Infect.  Diseases,  26  (1920),  No.  5,  pp. 
Ji27-.'f3.i). — This  is  in  continuation  of  the  series  previously  noted  (E.  S.  R.,  41, 
p.  5S0). 

Bacillus  enteritidis  infection  in  laboratory  rats,  P.  R.  Cannon  (Jour. 
Infect.  Diseases,  26  (1920),  No.  5,  pp.  /f02-40-'f).—"  In  an  epidemic  among  white 
laboratory  rats,  extending  over  a  period  of  four  weeks,  4.5  of  52  died.  An  or- 
ganism which  is  culturally  and  serologically  identical  with  B.  enteritidis  was 
isolated  from  the  heart  blood  of  31  of  35  rats  examined.  This  organism,  when 
Injected  intraperitoneally  or  subcutaneously  into  other  rats,  or  when  fed, 
caused  the  death  of  the  rats,  and  the  organism  was  recovered  from  the  heart 
blood  and  spleen." 

Observations  on  the  life  history  of  Ascaris  lumbricoides,  B.  H.  Ransom 
and  W.  D.  Foster  (17.  S.  Dept.  Agr.  Bui.  817  (1920),  pp.  J,7,  figs.  6).— In  this 
bulletin  the  authors  review  the  present  status  of  knowledge  of  the  biology  of 
A.  lumbricoides,  including  data  presented  in  papers  previously  noted  (E.  S.  R., 
43,  p.  80),  and  present  the  results  of  further  investigations,  including  tlie  de- 
tails of  23  feeding  experiments  conducted.  The  autliors  find  the  correspond- 
ing parasite  of  the  pig  (A.  suum  Goeze  or  A.  suilla  Dujaridn)  to  be  morphologi- 
cally indistinguishable,  and  they  probably  are  specifically  identical.  A  3-page 
bibliography  is  included.     A  general  summary  given  by  them  is  as  follows : 

"The  embryos  in  the  eggs  of  A.  suum  or  A.  lumbricoides  in  the  presence  of 
oxygen  and  moisture  may  reach  full  development  in  10  days  if  incubated  at 
a  temperature  of  about  33°  C.  (91.4°  P.),  development  proceeding  more  slowly 
at  lower  temperatures  and  being  inhibited  by  the  lack  of  oxygen  or  moisture. 
The  shell  of  the  egg  is  insoluble  in  many  chemical  reagents.  Within  the  shell 
there  is  a  thin  membrane  which  is  highly  impermeable,  and  even  more  re- 
sistant to  solution  than  the  shell  itself.  The  shell  may  be  dissolved  with  anti- 
formin,  leaving  the  embryo  inclosed  in  the  membrane,  in  which  condition  the 
embryo  may  continue  active  for  several  days. 

"  Hatching  of  the  ejubryo  may  occur  accidentally  outside  of  the  body  of  a 
host,  but  occurs  normally  only  in  the  small  intestine.  Hatching  also  occurs 
if  the  egg  is  introduced  beneath  the  skin.  The  factors  that  govern  the  hatch- 
ing (»f  A.scaris  eggs  are  yet  to  be  determined.  Martin's  conclusions  that  hatch- 
ing is  caused  by  alkaline,  or  even  neutral  solutions,  acting  at  body  tempera- 
ture have  not  been  confirmed.  Ascaris  eggs  in  large  numbers  may  be  con- 
veniently obtained  and  developed  to  the  infectious  stage  for  experimental  use  by 
removing  the  eggs  from  the  uteri  of  female  worms  and  incubating  them  In  a  so- 
lution of  formalin  placed  in  shallow  dishes  and  stirred  every  few  days  to 
Insure  sufficient  aeration. 
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"If  Ascaris  eggs  containing  fully  developed  embryos  are  swallowed  by  rais>, 
mice,  guinea  pigs,  or  rabbits,  tbey  hatch  in  the  small  intestine.  Some  of  the 
newly  hatched  larvjne  may  be  eliminated  in  the  feces,  but  others  penetrate  the ' 
wall  of  the  alimentary  tract  and,  apparently  aided  by  the  circulation,  mi- 
grate to  the  liver  and  lungs ;  they  may  also  migrate  to  the  spleen  and  thyroid 
and  under  the  peritoneum  of  the  abdominal  cavity.  Most  of  those  entering 
the  liver  later  migrate  to. the  lungs.  In  the  course  of  their  migrations  the 
larvjK  undergo  growth  and  development,  reaching  5  to  10  times  their  original 
length  before  leaving  the  lungs,  after  which  no  material  change  occurs  in 
size  or  structure.  Larvae  that  do  not  reach  the  lungs  ultimately  die  and  be- 
come encysted  or  absorbed  by  the  surrounding  tissues.  From  the  lungs  the 
larvae  crawd  up  the  trachea,  then  down  the  esophagus,  through  the  stomach, 
into  the  intestine,  and  finally  pass  out  of  the  body  in  the  feces.  They  may 
be  found  in  the  liver  as  eai'ly  as  2  days  after  infection,  in  the  lungs  and 
trachea  as  early  as  3  days  after  infection,  and  in  the  alimentary  ti-act  after 
their  passage  through  the  lungs  as  early  as  6  days  after  infection.  They  are 
common  in  the  lungs  a  week  to  10  days  after  infection,  becoming  scarce  in 
the  liver  as  they  become  numerous  in  the  lungs.  Within  a  little  over  two 
weeks  after  infection  all  or  practically  all  the  larvae  are  usually  eliminated, 
but  have  been  found  still  present  and  active  in  the  liver,  lungs,  and  alimentary 
tract  as  late  as  23  days  after  infection. 

"  In  young  goats  and  lambs  the  larvre  of  A.  siiutn,  after  migrating  through 
the  lungs,  settle  down  in  the  small  intestine  and  undergo  development  ap- 
proaching maturity,  these  animals  thus  being  better  adapted  as  hosts  than 
rats,  mice,  guinea  pigs,  and  rabbits.  In  pigs  Ascaris  larvae,  after  migrating 
through  the  lungs,  settle  down  in  the  small  intestines  and  develop  to  ma- 
turity, and  presumably  the  same  cycle  occurs  in  human  beings.  Rats  and 
mice  play  no  part  in  the  normal  life  history  of  Ascaris.  The  behavior  of  the 
larvae  in  these  animals  and  in  guinea  pigs  and  rabbits  may  be  considered  sim- 
ply an  expres.sion  of  imperfect  adaptation  of  the  parasites  to  existence  in 
these  hosts.  In  pigs  and  human  beings  Ascaris  may  develop  to  maturity 
within  two  and  -one-half  months  after  infection.  In  guinea  pigs  the  larvae 
apparently  reach  a  larger  average  size  than  in  mice  in  the  same  length  of  time, 
and  still  larger  in  rabbits. 

"  Migrating  Ascaris  larvae  produce  destructive  lesions  in  the  liver  and  lungs, 
especially  in  the  latter.  Some  larvae  die  during  their  migrations.  Dead  and 
degenerated  larvae  have  been  found  in  the  lungs  as  late  as  86  days  after  infec- 
tion, and  in  the  liver  296  days  after  infection.  The  invasion  of  the  lungs  by 
Ascaris  larvae  may  result  in  a  serious  and  sometimes  fatal  pneumonia,  which 
appears  in  a  week  to  10  days  after  ingestion  of  the  eggs. 

"  Young  pigs  are  more  susceptible  to  Ascaris  infection  than  older  animals, 
but  may  not  entirely  lo.se  their  susceptibility  with  advancing  age.  No  evidence 
has  been  obtained  that  one  infection  with  Ascaris  renders  animals  less  sus- 
ceptible to  later  infections.  If  properly  Incubated  Ascaris  eggs  are  injected 
beneath  the  skin  they  will  hatch,  and  the  larvae  will  migrate  to  the  lungs, 
where  they  may  be  found  a  few  days  after  injection  of  the  eggs  to  have  reached 
the  same  stage  of  development  as  they  w^ould  if  infection  had  occurred  from 
swallowing  the  eggs.  The  larvae  of  Belascaris  marfi'mata  undergo  migrations 
in  rats  similar  to  those  of  A.  suum  and  A.  Uimbricoides. 

"  Immature  stages  of  a  nematode  resembling  and  probably  identical  with 
A.  anoura  have  been  found  in  the  lungs  of  a  python,  indicating  that  this  species, 
like  A.  Umihricoides  and  B.  marginata,  migrates  through  the  lungs,  reaching, 
however,   a  more  advanced  development  before   moving  into   the   alimentary 
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tract.  The  larvre  of  Ifainonvhus  contort  us  in}?ested  by  guinea  pigs  can  be 
found  in  tlie  lungs  2  days  later,  indicating  the  possibility  that  this  species 
migrates  through  the  lungs  before  tinally  establishing  itself  in  the  alimentary 
tract.  Migration  of  the  larvte  through  the  lungs  is  probably  a  conunou  occur- 
rence in  the  life  cycle  of  nematodes  whose  adult  stage  occurs  in  the  alimentary 
tract. 

"  Stewart's  obsvrvations  as  to  the  migration  of  Ascaris  larvie  through  the 
lungs  IE.  S.  K.,  39,  p.  587]  have  been  contirmed,  but  his  suggestion  that  rats 
and  mice  act  as  intenjiediate  hosts  is  not  tenable.  IS'o  intermediate  host  is 
necessary,  and  human  l)eings  and  pigs  become  infected  with  Ascaris  as  a  result 
of  swallowing  the  eggs  of  the  parasite,  and  not  as  a  result  of  swallowing  food, 
water,  or  other  substances  that  have  been  contaminated  by  the  feces  of  rats 
or  ance." 

The  present  status  of  the  diagnosis  and  control  of  glanders,  R.  Rein- 
H.\Ri>T  (Berlin.  Tierdrztl.  Wclinschr.,  So  (t'JlO),  Nos.  7/6,  /;/>.  J,53-.'to6 ;  Jfl,  pp. 
Ji65-.'iOS). — This  is  a  survey  of  the  progress  since  1912  in  the  diagnosis  and 
control  of  glanders.  The  methods  discussed  include  the  mallein  test  with  its 
different  methods  of  application,  and  the  complement  fixation,  precii)itation, 
agglutination,  coiigldtination,  and  lipoid  fixation  blood  tests.  Of  the  latter  the 
author  recommends  the  complement  fixation  test  as  the  most  valuable  diagnostic 
method.    Progress  in  clinical  and  innnunization  studies  is  also  discussed  briefly. 

A  new  method  for  the  serological  diagnosis  of  glanders,  E.  Mkinicke 
and  H.  Bley  {Berlin.  Tierarztl.  Wchnschr.,  34  (1918),  No.  10,  pp.  93-95).— The 
method,  known  as  the  lipoid  fixation  reaction,  depends  upon  the  fact  that  upon 
the  addition  of  a  culture  of  glanders  bacilli  to  a  mixture  of  the  serum  of  a 
glandered  animal  and  an  alcoholic  lipold-containing  extract  a  tiocculent  pre- 
cipitate is  formed  which  is  insoluble  in  salt  solution.  If  normal  serum  is  used 
or  another  bacterial  antigen,  the  resulting  flocculation  readily  dissolves  in 
salt  solution.  The  technique  of  the  preparation  of  the  four  agents  required, 
the  serum,  the  extract  of  glanders  bacilli,  the  organ  (lipoid)  extract,  and  the 
standard  salt  solution  are  described  in  detail,  as  is  also  the  method  of  appli- 
cation of  the  test.  For  the  lipiod  extract  the  author  recommends  horse  hearts, 
although  it  is  stated  that  other  lipoid-containing  organs  can  also  be  used. 

A  comparison  of  the  results  obtained  with  this  test  and  witli  the  aggluti- 
nation and  complement  fixation  test  is  sununarized  as  follows: 

(1)  Acute  glanders:  Positive  results  were  obtained  in  2.5  cases  which  also 
gave  strong  complement  fixation  and  agglutination  tests,  in  4  cases  which 
gave  strong  agglutination  but  negative  complement  fixation  reaction,  and  in  4 
cases  with  negative  agglutination  and  positive  complement  fixation  reaction. 

(2)  Chronic  glanders:  Sera  reacting  positively  in  the  agglutination  and  com- 
plement fixation  tests  caused  flocculation,  the  results  sometimes  being  more  and 
sometimes  less  marked  than  the  other  tests.  Agglutinating  but  not  comple- 
ment binding  sera  gave  positive  lipoid  fixation  reactions,  while  weakly  com- 
plement binding  but  nonagglutinating  sera  gave  negative  lipoid  fixation  reac- 
tions. In  certain  cases  in  which  negative  complement  fixation  and  agglutina- 
tion tests  were  obtained  with  positive  lipoid  fixation,  later  tests  gave  positive 
results  for  either  complement  fixation  or  agglutination. 

(3)  Other  cases:  With  foals  .suffering  from  glanders  all  three  reactions  were 
negative.  Positive  complement  and  lipoid  fixation  reactions  were  obtained 
with  the  sera  of  mules. 

(4)  Nonsuspicious  sera:  In  3  per  cent  of  the  sera  reacting  negatively  to  the 
complement  fixation  and  agglutination  tests  positive  results  were  obtained  with 
the  lipoid  fixation  test. 
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The  significance  of  these  results  is  discussed  and  the  conchision  drawn  that 
the  lipoid  fixation  reaction  is  as  specific  as  the  other  serological  tei^ts. 

The  lipoid  fixation  reaction,  E.  Meinicke  {Berlin.  Tierdrstl.  Wchnschr.,  35 
(1919),  No.  44y  PP-  4^5,  Jf26). — Improvements  in  the  technique  of  the  lipoid  fixa- 
tion reaction  are  outlined,  including  a  new  method  for  preparing  the  lipoid 
extract  which  is  said  to  give  uniformly  good  extracts,  a  simple  dilution  method 
for  the  extract,  and  the  use  of  a  tuberculin  preparation  (T.  O.  A.)  as  a  control 
antigen  in  place  of  the  extract  of  colon  bacilli  recommended  in  the  above  paper. 

As  the  result  of  further  trial  of  the  method  the  author  states  that  by  means 
of  it  fresh  acute  attacks  of  glanders  can  be  detected  much  earlier  than  by 
other  methods,  and  that  in  chronic  cases  positive  results  are  obtained  much 
more  frequently  than  with  the  complement  fixation  method. 

The  tuberculosis  complement  fixation  test,  B.  Stivelman  (Jour.  Lab.  and 
Clin.  Med.,  5  (1920),  No.  7,  pp.  453-.',56) .—The  author  reports  a  study  of  the 
diagnostie  and  prognostic  value  of  the  complement  fixation  reaction  for  tubercu- 
losis, as  well  as  its  relation  to  active  and  clinically  inactive  tuberculosis,  as 
determined  by  observations  of  its  use  in  700  consecutive  cases. 

Positive  reactions  were  obtained  in  24  per  cent  of  nontuberculous  individuals 
and  in  only  52.4  per  cent  of  the  definitely  tuberculous  cases.  Of  294  active 
cases,  a  positive  reaction  was  obtained  in  178,  or  60.5  per  cent,  while  of  the  298 
inactive  cases  132,  or  44.3  per  cent,  reacted  positively. 

The  author  concludes  tliat  "  it  would  seem  hazardous  to  permit  the  test  in 
its  present  stage  of  development  to  influence  our  clinical  judgment." 

Stomach  worms  in  sheep,  L.  J.  Hoelache:r  {Univ.  Ky.  Col.  Ayr.,  Ext.  Div. 
Circ.  78  {1920),  pp.  S). — This  is  a  popular  account 

Why  hog  cholera  serum  sometimes  fails,   G.  H.  Conn    {Sioi^ie  World,  7 
{1920),  No.  17,  pp.  13,  IJf). — Failure  to  diagnose  hog  cholera  accurately  and  to 
observe  sanitary  and  hygienic  measures  in  administering  the  serum  are  consid-     | 
tred  the  chief  causes  of  poor  results  sometimes  experienced  in  the  use  of  the     ' 
serum. 

Serum  treatment  of  joint-ill,  T.  Rieger  {Tierdrztl.  Rundschau,  25  {1919), 
No.  2S,  pp.  309-311). — This  is  a  brief  discussion  of  the  intravenous  and  sub- 
cutaneous methods  of  treating  foals  with  serum  from  the  mother  in  cases  of 
joint-ill.  The  formation  of  abcesses  following  subcutaneous  injection  of  the 
serum  is  attributed  to  imperfect  cleansing  of  the  surface  at  which  the  injection 
is  made  or  to  incomplete  sterilization  of  the  syringe.  In  the  intravenous  method 
the  bactericidal  action  of  the  blood  is  thought  to  overcome  the  possible  danger 
of  infection  of  the  subcutaneous  method.  The  use  of  a  large  syringe  capable  of 
injecting  500  cc.  of  blood  at  one  time  is  recommended  for  tl\e  intravenous 
method. 

The  immunity  of  common  fowls  to  plague,  P.  C.  Flu  {Meded.  Geneeslc. 
Lab.  Weltevreden  [Dutch  East  Indies'\,  3.  Ser.  A,  No.  4  {1919),  pp.  116-132).— 
The  author  i-eports  that  fowls  inoculated  with  large  amounts  of  a  culture  of 
plague  bacilli  capable  of  killing  guinea  pigs  by  the  subcutaneous  injection  of  a  - 
0.0001  loop  dose  showed  no  signs  of  illness.  Attempts  to  attribute  this  immunity 
of  fowls  to  cholera  indicated  that  it  can  be  explained  chiefly  if  not  entirely  by 
phagocytosis.  The  plague  bacilli  behave  as  foreign  bodies  circulating  freely 
in  the  blood  without  loss  of  virulence  until  tliey  are  seized  upon  and  destroyed 
by  the  phagocytes.  ^m 
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American  civil  engineers'  handbook,  M.  Merriman  et  al.  {Neiv  York:  John 
Wiley  d  Sons,  Inc.,  1920,  4-  ^d.,  rev.  and  enh,  pp.  [2'\+1955,  figs.  1118;  rev.  in 
Engin.  News-Rec,  84  {1920),  No.  12,  pp.  580-581)  .—This  is  the  fourth  revised 
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edition  of  this  standard  handbook.  A  new  section  of  special  Importance  on 
irrigation   and  drainage  has  been  added. 

Report  on  irrigation  surveys  and  inspections,  1918-19,  E.  F.  Dkake 
and  F.  H.  Peteks  {Dcpt.  Int.  Canada,  Reclam.  Serv.,  Rpt.  Irrig.  Surveys  and 
Insp.,  191S-19,  pp.  67,  pis.  3,  fig.  i).— This  includes  the  report  of  the  director  of 
the  Canadian  Reclamation  Service  and  the  report  of  the  Commissioner  of  Irri- 
gation of  Canada,  including  data  on  large  irrigation  projects  and  duty  of 
water  for  191S.  Considerable  data  on  duty  of  water  are  summarized,  it  being 
shown  that  the  average  depth  for  wheat,  oats,  and  barley  is  1.7  ft.  and  for 
alfalfa   2.1S  ft. 

Irrigation  practices,  A.  O.  Kay  {Fla.  Univ.  E.vt.  Bui.  24  {1920),  pp.  J,5- 
^S). — Subsurface,  surface,  and  overhead  irrigation  are  briefly  discussed. 

The  duty  of  water  in  the  Pacific  Xorthwest,  J.  C.  Stevens  (I'roc.  Ainer. 
Soc.  Civ.  Engin.,  JfG  {1920),  No.  S,  pp.  JiGl-.'/SO,  fig.  J).— It  is  the  object  of  this 
paper  to  suggest  lines  along  which  future  research  in  duty  of  water  should  be 
conducted.  The  process  is  illustrated  by  an  actual  example  and  the  correct- 
ness of  the  determination  substantiated  by, results  actually  secux'ed  on  projects 
where  crop  statistics  and  other  data  are  available.  Brieflly  stated,  the  deter- 
mination of  the  duty  of  water  consists  in  first  fixing  the  average  percentage  of 
soil  mixture  tliat  should  be  maintained  for  the  particular  soil  and  crops,  and 
then  finding  a  quantity  of  irrigation  water  that,  with  the  precipitation  and  the 
unavoidable  losses,  will  maintain  that  amount  of  soil  moisture.  This  method 
makes  the  free  soil  moisture  in  the  root  zone  of  the  plants  the  index  of  plaat 
sufficiency. 

Well  waters  for  irrigation,  C.  Vallejo  {Rev.  Soc.  Rural  Cdrdoha  [Argcn- 
Hna],  19  {1919),  No.  360,  pp.  4902-^907).— Features  of  irrigation  by  well  water 
in  Argentina  are  reviewed.  It  is  noted  that  in  irrigated  regions  the  well  waters 
generally  contained  salt  concentrations  of  about  270  parts  per  100,000.  In  every 
case  considerable  sodium  carbonate  was  present. 

Water  supply  by  means  of  cisterns,  F.  Nikolai  {Arch.  Uyg.,  86  {1917),  No. 
6-8,  pp.  318-337,  figs.  .'/). — Laboratory  and  field  experiments  are  reported  which 
show  that  cistern  water  can  be  quickly,  easily,  and  safely  disinfected  and 
rendered  potable  when  treated  with  bleaching  powder  at  the  rate  of  10  mg.  per 
liter  and  after  some  hours  neutralized  with  sodium  hyposulphite. 

A  suggestion  on  a  method  for  purifying  water  and  its  significance  in 
laboratory  practice  and  sanitary  water  analysis,  G.  A.  Linhart  {Berkeley, 
Cal.:  [Leafiet],  1919,  pp.  [2]). — It  was  found  that  when  alkali  water  was  frozen 
into  rectangular  blocks  of  2.50  lbs.  the  ice  was  perfectly  clear  except  for  a  slab 
in  the  center  varying  from  6  to  8  per  cent  of  the  total  weight  of  the  cake.  Tlie 
clear  ice  in  all  cases  analyzed  to  practically  100  per  cent  pure,  all  of  the  dis- 
solved substances,  as  well  as  the  suspended  matter,  having  collected  in  the 
center  slab.  While  this  method  of  purifying  water  may  prove,  from  a  com- 
mercial standpoint,  prohibitive  for  irrigation  purposes,  it  is  considered  to  offer 
a  simple  and  accurate  method  of  concentrating  extremely  dilute  solutions  for 
chemical  analyses,  for  example,  of  water  extracts  of  soils. 

Tlie  action  of  water  on  lead,  J.  F.  Liverseege  and  A.  W.  Knapp  {Jour. 
Soc.  Chem.  Indus.,  39  {1920),  No.  3,  pp.  27T,  32T,  figs.  2).— Experiments  with  a 
faintly  alkaline  natural  water  are  reported  with  particular  reference  to  the 
so-called  erosion  test,  which  is  an  estimation  of  the  action  of  water  on  com- 
pletely immersed  sheet  lead.  The  test  is  performed  with  bright  lead  in  water 
with  free  access  to  air. 

It  is  concluded  that  erosion  is  due  to  the  action  of  oxygen  in  the  presence  of 
water,  and  that  such  variations  as  occur  naturally  in  the  percentage  of  oxygen 
present  in  the  water  produce  no  appreciable  effect  on  the  erosion. 
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It  was  found  that  one  day  is  the  most  suitable  period  for  the  erosion  test. 
Exposure  to  glass  lowers  the  erosive  ability  of  the  water.  The  greater  the  depth 
at  which  the  lead  is  immer.sed  in  the  water,  the  slower  the  erosive  action.  The 
velocity  of  erosion  falls  as  time  proceeds.  Variation  in  the  volume  of  water 
does  not  appreciably  affect  erosion.  For  the  untreated  water  the  amount  of 
lead  eroded  varies  directly  with  the  area  of  lead  exposeij.  Small  changes  in  the 
area  of  the  water  surface  produce  no  appreciable  effect  on  the  erosion. 

Erosion  readily  occurs  in  waters  which  contain  no  carbon  dioxid.  Such  va- 
riations as  occurred  naturally  in  the  percentage  of  carbon  dioxid  present  in 
the  water  produced  no  appreciable  effect  on  the  erosion,  but  the  presence  of  from 
1  to  2  per  cent  of  carbon  dioxid  causes  a  sudden  change  from  erosion  to  plumbo- 
solvency.  Carbon  dioxid  dissolves  lead  more  rapidly  in  the  presence  of  oxygen. 
Given  oxygen,  the  alkalinity  of  the  water  is  the  principal  factor  determining 
the  amount  of  erosion. 

Not  only  the  amount  but  the  kind  of  erosion  depends  chiefly  on  the  alkalinity 
of  the  water.  The  addition  of  small  quantities  of  calcium  hydroxid,  carbonate, 
and  bicarbonate,  or  of  potassium  permanganate,  decreases  erosion.  Calcium 
bicarbonate  is  the  most  effective  preventive,  as  little  as  two  parts  per  100,000 
being  generally  sufficient.  Erosion  occurs  in  the  absence  of  bacteria.  The 
bacteria  in  the  water  are  not  all  desti'oyed  by  exposure  to  lead  for  six  hours. 

Water  powers  of  the  United  States  {Elect.  World,  15  (1920),  No.  12,  pp. 
654-659,  figs.  6). — An  analysis  of  developed  and  undeveloped  sources  of  water 
power  in  the  United  States  indicates  that  the  total  potential  water  power  is 
59,360,000  h.  p.,  of  which  only  9,823,540  h.  p.  is  developed. 

Engineering  for  land  drainage,  C.  G.  Elliott  {New  York:  John  Wiley  d 
Sons,  Inc.,  1919,  3.  ed.,  rev.,  pp.  XVIII +363,  pi.  1,  figs.  65).— This  is  the  third 
revised  edition  of  this  book  (E.  S.  R.,  26,  p.  588). 

The  discussion  of  the  hydraulics  of  flow  in  underdrains  has  been  rewritten, 
and  new  tables  for  the  discharge  of  tile  drainage  have  been  introduced  which  it 
is  believed  correspond  closely  to  results  obtained  in  practice.  A  diagram  to 
facilitate  the  application  of  Kuttei-'s  formula  in  the  design  of  ditches  and  canals 
has  been  added.  Data  on  the  history  of  drainage,  on  drainage  by  pumps,  and  on 
the  drainage  of  irrigated  lands  have  also  been  added. 

Studies  of  maintenance  work  on  drainage  ditches,  H.  M.  Lynde  {Engin. 
Neics-Iiec.  84  {1920),  No.  15,  pp.  713-715,  figs.  2).— Experiments  on  the  clearing 
for  maintenance  of  a  drainage  ditch  in  the  flat  coastal  plain  section  of  North 
Carolina  are  reported.  The  excavated  material  was  sand  occasionally  mixed 
with  clay  and  the  ditch  bottom  was  solid  sand.  The  conclusion  is  drawn  that 
such  channels  should  be  cleaned  every  year  and  the  banks  at  3  to  5-year  in- 
tervals. The  banks  should  be  gone  over  each  year  and  kept  shrubbed  as  far 
back  as  the  waste  bank.  All  logs,  trees,  and  stumps,  as  well  as  woody  growth 
like  willows,  should  be  removed  annually  from  the  channel,  and  low-water 
channels  should  be  opened  through  the  sand  bars. 

Hydraulic-fill  dams,  A.  Hazen  {Proc.  Amer.  Soc.  Civ.  Engin.,  46  {1920),  No. 
4,  pp.  525-557,  figs.  12). — Methods  of  testing  hydraulic-fill  dams  are  described, 
and  an  effort  is  made  to  analyze  the  conditions  of  stability.  It  is  pointetl  out 
that  it  is  not  well  to  build  a  hydraulic-fill  dam  of  material  of  which  any  large 
percentage  consists  of  clay  or  of  particles  less  than  0.01  mm.  in  diameter,  and 
in  general  all  such  particles  may  well  be  wasted  and  excluded  from  the  dam. 

By  reducing  the  construction  pool  to  a  minimum,  and  by  controlling  it  and 
the  quantities  of  water  used  for  sluicing,  the  core  material  may  be  held  to  a 
certain  degree  of  coarseness  by  wasting  all  smaller  particles.  An  effective 
size  of  0.01  mm.  may  reasonably  be  sought. 
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It  is  concluilod  that  in  pi-iutiial  dam  construction  one  should  "study  hy 
l)niiii;:.s  the  actual  consolidation  of  the  material  and  adjust  the  construction 
<>{'  the  upper  parts  of  the  dam  to  tlie  demonstrated  condition  of  that  wiiich 
lies  below.  Make  the  toes  large  enough  to  resist  witii  an  ample  factor  of  safety 
the  whole  pressure  of  the  core  material  as  a  liquid  until  there  is  demonstration 
of  the  solidification  of  the  core  to  a  point  where  horizontal  pressure  is  elim- 
inated. Increase  the  weight  and  solidity  of  toes  by  the  use  of  rock  fill  placed 
hydraulically  or  otherwi.so. 

"  Stability  is  increased  by  compactness.  It  is  worth  while  to  watch  voids 
closely  and  to  make  every  effort  to  hold  them  at  a  minimum.  The  extra  weight 
is  advantageous,  but  security  against  compression  and  rearrangement  with 
resulting  temporary  quicksand  conditions  can  be  best  reached  in  this  way." 

The  record  of  100  dam  failures,  L.  Jorgensen  {Jour.  Electricity,  Jf.'f 
(1920),  Nos.  6,  pp.  21Jt-216;  7,  pp.  320,  321,  figs.  5). — A  list  is  given  of  more  than 
100  dams  that  have  failed,  including  a  short  description  of  when  and  why  they 
failed  and  in  most  cases  their  principal  dimensions.  All  conceivable  types  of 
dams  are  included  in  the  list  with  the  exception  of  pure  arch  dams.  It  is 
staled  that  earth-fill  dams  fail  quite  frequently,  apparently  because  in  most 
cases  water  goes  over  the  crest  or  sweeps  under  the  cut-off  wall.  Rock-fill  dams 
fail  for  similar  reasons,  while  reinforced-concrete  dams  generally  have  failed 
by  the  water  imdermining  the  structure. 

Protection  of  inclined  soils  against  the  washing  of  rain  and  irrigation 
waters,  S.  Caldieri  (Rev.  Ayr.,  Com.,  y  Trab.  [Cuba],  2  (1919),  Nos.  9,  pp. 
432-J,36;  10,  pp.  50Jf-508;  11,  pp.  565-570,  figs.  31).— This  is  a  translation  by 
A.  Brambila  of  an  article  describing  the  Italian  system  of  protecting  sloping 
soils  against  washing  and  excessive  erosion  by  irrigation  and  rain  water  by 
the  use  of  terraces  and  ditches. 

Control  of  Avater  on  hills,  L.  Fronzi  (Coltiratorc,  66  (1920),  Nos.  6,  pp. 
154-158;  7,  pp.  182-186,  figs.  5). — Italian  practice  in  the  prevention  of  erosion 
in  hilly  soils  by  terracing  and  ditching  is  reviewed. 

Investigations  in  adapting  the  automobile  to  accurate  soil  survey  and 
road  traverse  work,  \V.  T.  Carter,  jr.,  J.  F.  Stroud,  and  T.  M.  Bushnell 
(Texas  Sia.  Circ.  19  (1919),  pp.  3-9,  figs.  6).— Methods  used  by  the  Texas  Soil 
Survey,  in  cooperation  with  the  Bureau  of  Soils  of  the  U.  S.  Department  of 
Agriculture,  in  the  use  of  an  automobile  iu  soil  survey  work,  are  described 
and  illustrated.  The  most  successful  device  for  making  surveys  consisted  of 
a  wheel  running  alongside  of  the  car  with  an  attached  odometer  which  can  be 
read  from  the  car  seat. 

Experiments  on  the  value  of  common  rock  salt  and  sulphur  for  killing 
live  stumps,  W.  Ruuolfs  (Soil  Sci.,  9  (1920),  No.  3,  pp.  181-189,  figs.  //).— Ex- 
periments conducted  at  Rutgers  College  are  reported,  which  showed  that  appli- 
cations of  sulphur  on  high  or  low  oak  brush  as  a  means  of  clearing  land  for 
agricultural  purpo.ses  is  of  no  value.  Instead,  sulphur  seemed  to  have  a  stimu- 
lating effect  upon  the  growth  of  live  tree  stumps. 

Common  rock  salt,  when  applied  to  oak  stumps  which  had  been  allowed  to 
grow  for  several  years,  did  not  do  much  harm  when  applications  of  from  2- to  2^ 
tons  per  acre  were  given.  When  applied  in  amounts  of  ii  to  1  ton  per  acre 
these  shrubs  were  stimulated,  the  salt  acting  as  a  fertilizer.  In  cases  where 
trees  had  been  cut  in  winter  time  and  the  brush  burned  at  the  place,  the  stumps 
were  much  retarded  in  their  growth  by  applications  of  salt  at  the  rate  of 
i  to  li  tons  per  acre.  When  applications  of  2  to  3  tons  per  acre  were  made, 
stumps  of  white  oak  and  black  oak  were  killed  or  so  severely  injured  that 
death  resulted.     The  best  time  to  make  salt  applications  is  in  the  spring,  just 
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before  the  leaves  appear  and  when  the  sap  stream  is  able  to  carry  the  chlorin 
to  the  buds  and  young  leaves. 

TNT  as  a  blasting  explosive,  C.  E.  Munrqe  and  S.  P.  Howell  {U.  S.  D'ept. 
Agr.,  Dcpt.  Circ.  94  {1920),  pp.  2.'f,  flys.  i2).— This  report  presents  the  results  of 
an,  investigation  conducted  by  the  U.  S.  Bureau  of  Mines  to  discover  the  safest 
and  best  methods  of  utilizing  TNT  for  industrial  blasting  purposes.  It  de- 
scribes the  physical  and  chemical  properties  of  different  grades  of  the  explosive ; 
gives  precautions  to  be  observed  in  handling,  packing,  and  preparation  of 
cartridges,  and  charging;  presents  the  results  of  field  tests  in  blasting  stumps,, 
rocks,  and  other  work;  and  compares  the  results  with  those  obtained  from 
dynamite. 

It  was  found  that  Grade  III  TNT  can  be  successfully  used  for  adobe  shots 
of  bowlders,  for  removing  stumps,  and  for  splitting  logs ;  and  will  give  results 
equal  to  those  given  by  40  per  cent  straight  nitroglycerin  dynamite.  It  de- 
tonates completely  with  a  No.  S  electric  detonator,  detonates  completely  under 
water,  and  detonates  completely  after  a  moderate  immersion  in  wet  holes.  It 
is  concluded  tliat  the  appearance  of  black  smoke  on  detonation  is  not  to  be 
taken  as  an  evidence  of  incomplete  detonation. 

Results  obtained  at  the  University  of  Wisconsin  and  the  Bureau  of  Mines 
explosives  experiment  station  are  also  reported.  Experiments  on  the  water- 
resisting  properties  of  TNT  showed  that  when  both  ends  of  cartridges  of  all 
grades  of  TNT  are  redipped  and  not  punctured  they  withstand  water  fully  as 
well  as  the  dynamites.  Grade  III  TNT  in  cartridges  was  found  to  resist 
water  from  1  to  72  hours  or  more,  the  time  depending  upon  the  density  at  which 
packed  and  the  nature  of  the  cartridge.  In  all  tests  with  Grade  III  TNT 
the  cartridges  that  were  packed  easily  withstood  the  water  better  than  those 
that  were  packed  hard.  Grade  III  TNT  had  very  much  better  water-resisting 
properties  than  either  of  the  other  grades  of  TNT,  especially  when  loosely 
packed,  and  compared  favorably  with  the  dynamites  tested. 

Of  the  three  common  grades  of  TNT  the  only  one  recommended  for  use  in  wet 
holes  in  cartridge  form  is  Grade  III.  Grades  I  and  II  may  be  used  for  wet  work 
if  packed  in  completely  redipped  paraffined  cartridges,  provided  they  can  be 
charged  without  breaking  the  cartridges.  No  mention  is  made  in  these  ex- 
periments of  the  variable  effect  in  detonation  which  may  be  expected  from 
submitting  the  TNT  to  different  degi-ees  of  pressure. 

Experiments  on  the  effect  of  soil  moisture  on  the  efficiency  of  dynamite,  pre- 
viously noted  (E.  S.  E.,  42,  p.  384),  are  included. 

Cement  in  1918,  E.  F.  Bukchaed  {U.  S.  Geol.  Survey,  Min.  Resources  U.  8., 
1918,  pt.  2,  pp.  IV+565-627,  figs.  3). — Data  on  the  production  and  use  of  cement 
in  the  United  States  and  foreign  countries  during  1918  are  reportetl.  There 
was  a  marked  decline  in  the  output  of  cement  in  1918,  amounting  to  about  22 
per  cent  as  compared  with  the  output  of  the  previous  year. 

The  physical  properties  of  magnesia  cement  and  magnesia  cement  com- 
pounds, R.  J.  RoARK  {Bul.  Univ.  Wis.,  Engln.  Ser.,  8  {1917),  No.  5,  pp.  251- 
331,  figs.  39). — This  bulletin  presents  the  results  of  an  experimental  study  of 
the  physical  proiierties  of  magnesia  cement  and  magnesia  cement  compounds 
and  of  the  factors  affecting  these  properties.  An  important  object  of  the  in- 
vestigation was  the  determination  of  physical  tests  which  could  be  i-elied  upon 
to  indicate  the  suitability  or  unsuitability  of  particular  cements  or  compounds 
for  use  as  flooring  material. 

A  description  of  magnesia  cement,  its  manufacture  and  uses,  is  given,  to- 
gether with  a  summary  of  the  results  of  chemical  investigations. 
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Antiseptic  treatiiiGiit  of  timber,  E.  E.  King  {Cornell  Civ.  Engin.,  28  {1920] 
Ho.  6,  pp.  2.'i~)-253,  Jigs.  6). — Different  processes  for  tlie  preservative  treutuieni 
of  timber  tire  briefly  reviewed. 

liOlation   between   viscosity   and   penetrance   of   creosote   into  wood,   E. 

BATiiMAN  {Chcm.  and  Metall.  Engin.,  22  {1920),  No.  S,  pp.  S59,  360,  figs.  2).— 
A  mathematical  analysis  of  available  data  on  the  subject  is  given,  from  which 
it  is  concluded  that  "  a  very  definite  relation  exists  between  the  viscosity  of 
the  oil  and  the  depth  of  penetration,  and  that  this  relation  is  amenable  to 
mathematical  treatment. 

••  A  cliange  in  tempeiature  of  the  oil  has  no  other  effect  than  that  of  changing 
the  viscosity.  The  presence  of  free  carbon  in  tar-creosote  solutions  has  ap- 
pai-ently  no  other  effect  than  would  be  expected  from  the  increased  viscosity. 
The  following  equatiOHS  hold  for  longleaf  pine  and  noble  fir  when  tlie  time  of 
treatment  is  two  hours  and  the  pressure  75  lbs.  per  square  inch: 

Longitudinal  penetration  yx=k 
Tangential  penetration  yVx^=k, 
Radial  penetration  yx^=kz 

where  x  Is  the  penetration,  y  the  absolute  viscosity,  /.-,  /r^,  and  fc»  constants. 
When  the  pressure  and  time  of  treatment  are  changed  the  power  of  x  and  the 
value  of  k  are  changed.  Sufficient  data  are  not  available  to  work  out  the  effect 
of  changes  in  time  and  pressure.  The  measurement  of  the  viscosity  of  oils  in- 
tended for  treatment  is  perhaps  the  most  important  measurement  as  far  as  pene- 
trance is  concerned. 

An  investigation  of  the  protective  values  of  structural  steel  paints,  J.  S. 
CoYE  {loioa  Engin.  Expt.  Sta.  Bui.  54  {1919),  pp.  68,  figs.  23).— Laboratory  and 
field  studies  of  the  paints  in  common  use  for  painting  highway  structures  to 
determine  their  suitability  for  the  purpose  are  reported. 

It  was  fouad  that  gypsimi  and  whiting  are  harmful  when  present  to  a  much 
greater  extent  than  5  per  cent  of  the  pigment.  In  every  case  where  these  mate- 
rials were  present  to  a  considerable  extent  the  paint  failed  to  protect  and  rusting 
usually  began  underneath  the  film.  It  is  conclnded  that  it  is  not  safe  to  use  carbon 
and  graphite  paints  for  the  first  coat  on  steel.  Coal-tar  paints  are  worthless  for 
structural  steel  exposed  to  the  atmosphere  under  ordinary  conditions.  Asphaltic 
base  paints  as  a  class  should  not  be  specified  as  a  general  structural-steel  coating, 
although  those  which  have  Arithstood  a  good  service  test  may  be  specified  indi- 
vidually. 

Red  lead,  sublimed  blue  lead,  sublimed  lead  sulphate,  and  zinc  and  lead  whites 
are  very  effective  for  first  coats  and  produce  good  surfaces  for  repainting.  Fre- 
quent repainting  is  necessary  when  they  are  used  for  field  coats.  Red  lead, 
sublimed  blue  lead,  sublimed  lead  sulphate,  zinc  lead  white,  white  lead,  or  leaded 
zinc  pigments  are  always  safe  pigments  for  a  shop-coat  paint. 

Pure  iron  oxid  paints  may  be  safely  used  for  a  shop  coat,  but  should  preferably 
be  mixed  with  about  10  per  cent  zinc  or  lead  chromate.  Iron  oxid  paints  con- 
taining gypsum  or  whiting  in  any  considerable  extent  ai"e  not  serviceable  for 
either  shop  or  field  coats  on  structural  steel. 

There  are  certain  carbon  paints  on  the  market  which  produce  such  a  strong, 
elastic,  and  impermeable  film  that  they  may  be  used  for  both  shop  or  field  coats 
for  structural  steel,  provided  the  painting  is  done  in  a  thoroughly  good,  work- 
manlike manner.  Gra^hite  or  carbon  paints,  the  pigment  of  which  contains  20 
per  cent  of  basic  lead  chromate,  zinc  chromate,  lead  oxid,  or  sublimed  lead  sul- 
phate, are  good  shop-coat  paints,  and  also  prove  very  serviceable  for  field  coats. 
There  is  some  indication  that  china  wood  oil  should  be  excluded  as  a  vehicle  for 


284  EXPERIMEISTT   STATION   EECOKD.  •  [Vol.43 

structural-steel  paints,  because  of  the  fact  that  vehicles  composed  largely  of  this 
oil  increase  the  tendency  to  check. 

A  list  of  paints  known  to  be  satisfactory  for  highway  bridges,  and  standard 
specifications  for  highway  bridge  paints,  are  appended. 

Highway  classification  undertaken  by  Bureau  Public  Roads  {Engin.  Neics- 
Rec,  8^  (1920),  No.  13,  pp.  G35-631).—T\\q  program  outlined  by  T.  H.  Mac- 
Donald,  chief  of  the  Bureau  of  Public  Roads  of  the  U.  S.  Department  of  Agri- 
culture, as  being  undertaken  in  cooperation  with  the  War  Department,  State, 
highway  departments,  and  local  interests  for  the  systematic  development  of  high- 
ways on  the  basis  of  their  service  functions  is  briefly  outlined. 

Field  manual  (Boise,  Idaho:  Dept.  Pub.  Works,  Bur.  Hujliicays,  1919,  pp.  ^6, 
figs.  8). — This  manual  contains  instructions  to  employees  of  the  Idaho  Bureau 
of  Highways  on  Federal  and  State-aid  road  work. 

Rein  forced-concrete  roads,  J.  H.  Walkek  (Surveyor  and  ifvnic.  and  County 
Engin.,  57  (1920),  No.  l,Jf59,  pp.  7,  8). — Experience  in  England  with  concrete 
roads  is  briefly  sununarized  with  reference  to  factors  affecting  design. 

A  thickness  of  10  in.,  consisting  of  an  S-in.  base  and  a  2-in.  wearing  surface, 
is  advocated.  Proper  reinfoi'cement  and  the  consequent  elimination  of  expan- 
sion joints  is  considered  most  feasible,  the  reinforcement  consisting  of  a  top 
and  bottom  layer  connected  by  diagonal  tension  members. 

Reinforced-concrete  road  construction,  I.  F.  Shellaed  (Surveyor  and 
Munic.  and  County  Engin.,  56  (1919),  No.  1,458,  pp.  Jfl5,  Jtl6). — Experience  in 
the  design  and  construction  of  a  trial  length  of  reinforced-concrete  road  is 
related.  The  concrete  was  one  course,  6  in.  thick,  of  1  part  cement,  l*  parts 
coarse  sand,  and  3  parts  1  and  2  in.  crushed  limestone.  The  reinforcement  was 
placed  2  in.  from  the  bottom.  No  transverse  joints  were  provided,  but  there 
was  a  longitudhial  joint  the  whole  length.  The  road  has  carried  excessive  traffic 
for  three  months  successfully. 

Concrete  road  work:  Special  reference  to  available  aggregates,  A.  N. 
Johnson  (Concrete  [Detroit,  Mieh.],  16  (1920),  No.  4,  pp.  i79-i 83). —Consider- 
able Information  on  the  subject  is  summarized,  including  tabular  data  on  the 
proportioning  and  quantities  of  aggregates. 

Stresses  in  concrete  roads. — Determining  the  correct  position  of  rein- 
forcement (Surveyor  and  Munic.  and  County  Engin.,  57  (1920),  No.  1,464.  P- 
138). — A  brief  analysis  of  the  stresses  in  concrete  roads  on  firm  and  on  yielding 
foundations  leads  to  the  conclusion  that  a  layer  of  reinforcement  is  desirable 
near  the  upper  surface  of  the  concrete,  and  that  where  lower  reinforcement  is 
necessary  it  is  ineffective  unless  upper  reinforcement  is  also  used.  It  is  further 
concluded  that  every  yard  of  reinforced  concrete  road  should  be  considered  on 
its  merits. 

Reduction  of  labor  in  the  computation  of  vertical  curves,  B.  E.  Brevid 
(Engin.  and  Contract.,  53  (1920),  No.  14,  p.  413,  figs.  2).— A  short  method  foi- 
the  computation  of  vertical  highway  curves  is  given. 

Can  Ave  afford  to  delay  road  improvement?  H.  J.  Fixmer  (Engin.  and 
Contract.,  53  (1920),  No.  14,  pp.  4O6-4O8,  flgs.  2).— Graphic  data  are  reported 
showing  cost  per  vehicle  and  per  ton-mile,  based  on  daily  traffic  for  roads  of 
various  annual  costs  and  also  the  saving  effected  by  improved  roads.  These 
indicate  that  in  spite  of  high  prices  road  building  is  justified. 

Traffic  on  Iowa  highways,  T.  R.  Agg  (Iowa  Agr.  CoL,  Off.  Pub.,  18  (1920), 
No.  34,  pp.  14<  Pls-  18,  figs.  3). — An  investigation  is  reported  which  was  under- 
taken to  secure  data  relative  to  the  weight  of  each  class  of  vehicles  using  Iowa 
highways. 

Traffic  weighings  were  made  at  seven  stations  selected  with  regard  to  pos- 
sible variation  in  the  weight  of  vehicles  in  different  parts  of  the  State.     The 
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tonnage  of  traffic  on  Iowa  highways  was  found  to  be  considerably  larger  than 
has  been  generally  supposed,  which  emphasizes  the  wisdom  of  constructing  road 
surfaces  of  great  durability.  It  is  noted  that  a  system  of  earth  roads  has  been 
carrying  a  traffic  that  would  be  considered  moderately  heavy  for  a  paved  road. 

ras.senger  automobiles  overwhelmingly  predomhiate  in  the  present  traffic. 
The  preset  t  highways,  because  of  the  extreme  variations  in  the  condition  of 
the  surface,  do  not  encourage  the  use  of  motor  trucks;  and  the  development 
of  truck  hauling,  particularly  for  farm  products,  apparently  has  been  held  in 
abeyance  pending  the  construction  of  suitable  road  surfaces.  About  90  per  cent 
of  the  tonnage  of  tratlic  on  Iowa  highways  is  motor  driven. 

The  results  of  traffic  weighings  on  a  gravel  surface  indicates  that  the  traffic 
Is  far  beyond  the  capacity  of  a  gravel  road  constructed  with  materials  avail- 
ble  in  Iowa. 

The  use  of  electricity  in  agriculture,  J.  F.  Ckowlet  (Jour.  Roy.  Soc.  Arts, 
67  {1919),  Xos.  34SS,  pp.  605-701 ;  3.',89,  pp.  709-721;  31,90,  pp.  7 23-73 J,,  Has.  15; 
also  in  Cliem.  News,  119  (1919),  Nos.  3106,  pp.  193-195;  3107,  pp.  201,-206;  3111, 
pp.  252,  253;  3112,  pp.  26.',,  265;  3113,  pp.  275,  276;  120  (1920),  Nos.  3118,  pp. 
S5-28;  3119,  pp.  37-1,0;  3120,  pp.  1,9-52;  3121,  pp.  66-68,  figs.  15;  abs.  in  Sci. 
Abs.,  Sect.  B— Elect.  Engin.,  22  (1919),  No.  261,,  p.  427).— This  report  deals  with 
the  adaptation  of  electricity  to  different  agricultural  works,  including  lighting 
and  driving  farm  machinery,  with  special  refex-ence  to  its  develojiment  in  Ger- 
many. It  is  stated  that  the  most  striking  lesson  drawn  from  a  study  of  the 
application  of  electricity  to  agriculture  in  Germany  lies  in  the  manner  in 
which  the  thinly  populated  rural  district-s  secured  the  advantages  of  a  cheap 
supply  of  electricity.  This  was  done  mainly  through  rural  cooperative  socie- 
ties. Some  of  these  societies  produced  electricity  themselves ;  some  bought  it 
in  bulk  and  distributed  it  over  their  own  system ;  while  others  combined  to 
guarantee  a  certain  consumption  and  thus  secured  cheap  current. 

The  author  is  of  the  opinion  that  the  conditions  in  England  are  such  as  to 
make  the  provision  of  electricity  in  rural  districts  a  much  simpler  undertaking 
than  in  Germany,  and  that  considerable  progress  would  be  made  in  the  pro- 
motion of  a  cooperative  movement.  It  is  stated  that  there  are  over  428,000 
farms  of  from  5  to  300  acres  each  in  the  United  Kingdom,  and  it  is  estimated 
tliat  to  operate  these  electrically  would  consume  not  less  than  4,000,000,000 
units  per  annum. 

Belting  for  power  transmission,  E.  D.  Wilson  (Trans,  Anier.  Inst.  Chcm. 
Engin.,  11  (1918),  pp.  237-21,5,  flgs.  //).— Tests  of  a  number  of  belts  made  of 
single-ply  leather,  4-ply  Balata,  single  and  double  solid  woven  cotton,  4-ply 
friction  surface  rubber,  and  4-ply  stitched  and  filled  canvas,  are  reported. 
The  belts  were  tested  on  24-in.  pulleys  of  cast-iron,  steel,  and  wood  at  speeds 
varying  from  2,500  to  5,000  ft.  per  minute  and  tensions  varying  from  45  to  90 
lbs.  per  inch  of  belt  width. 

It  was  found  that  all  the  belts,  with  the  exception  of  leather,  exhibited  the 
same  characteristics  and  showed  inability  to  transmit  power  when  slipping 
about  H  per  cent.  The  striking  characteristic  of  all  of  the  fabric  belts  is  that 
they  pos.sess  a  very  definite  maximum  capacity  beyond  which  it  is  impossible 
to  go.  Leather  belting  possessed  an  overloading  capacity  of  GO  per  cent.  It 
was  concluded  that  these  experiments  prove  that  the  cheapest  belting  ma- 
terial on  a  basis  of  the  power  actually  transmitted  is  leather. 

Motor  truck  design  and  construction,  C.  T.  Sciiaefkk  (Xeic  York:  D.  Van 
Nostrand  Co.,  1919,  pp.  riII+318.  figs.  292).— A  compilation  of  data  and  prac- 
tical information  on  the  design  and  construction  of  motor  trucks  is  given  for 
the  use  of  the  engineer.  The  following  chapters  are  included  :  The  general  lay- 
out of  the  chassis,  the  motor-truck  engine — its  construction  and  lubrication. 
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the  motor-cooling  system,  carburetion  and  carburetors,  ignition  systems,  gov- 
ernors and  speed  controlling  devices,  the  clutch  and  transmisssiou,  universal 
joint  and  propeller  shaft,  the  differential,  the  final  drive,  front  and  4-wheel 
drives,  motor-truck  brakes,  the  front  axle,  steering  gears  and  fundamental 
principles  of  steering  mechanisms,  motor-truck  frames,  power-plant  mount- 
ings, springs  and  spring  suspensions,  the  fuel-supply  system,  control,  and  mufOer, 
motor-truck  wheels,  motor-truck  tires  and  rims,  and  electric  lighting  and  start- 
ing on  commei'cial  vehicles. 

Relation  of  solid  and  pneumatic  tires  to  motor-truck  efficiency,  S.  V. 
NoKTON  (Jour.  Soc.  Automotive  Enf/in.,  6  (1920),  No.  4,  pp.  208-2/4).— The 
author  presents  and  analyzes  considerable  data  on  the  use  of  solid  and  pneu- 
matic tires  on  motor  trucks,  and  suggests  that  in  the  present  state  of  develop- 
ment the  field  for  each  type  of  tire  may  be  separated  into  three  classifications, 
namely,  the  imperative  field,  the  economic  field,  and  the  optional  field. 

"  The  factors  that  would  bring  a  truck  within  the  first  classification  for  solid 
tires  are  (1)  if  it  travels  over  pavements  not  necessarily  good,  but  having  a 
reasonably  hard  road  surface  to  provide  traction,  (2)  if  the  delivery  nmst 
positively  reach  its  destination  without  fail  at  a  promised  time,  (3)  if  the 
delivery  must  be  made  regularly  on  a  given  schedule  in  which  the  regularity 
is  a  more  important  factor  than  either  speed  or  cost  of  delivery,  and  (4)  if  it 
carries  heavy  loads  with  frequent  overloads  beyond  the  rated  capacity  of  the 
tii'es.  Similarly  the  factors  that  would  bring  a  truck  within  the  imperative 
field  for  pneumatic  tires  are  some  combination  of  the  following:  (1)  If  it 
travels  over  surfaces  on  which  traction  can  not  be  obtained  by  solid  tires,  and 
when  the  need  for  traction  is  such  as  to  outweight  the  item  of  cost,  (2)  if  the 
need  for  speed  of  delivery  is  more  important  than  its  cost,  and  (3)  if  the  mer- 
chandise carried  is  so  perishalile  or  fragile  that  it  must  be  protected  from  road 
shocks,  even  at  high  cost. 

"  The  factors  that  would  bring  a  truck  within  the  economic  field  for  solid 
tires  are  (1)  short  hauls  in  cities  where  speed  is  relatively  unimportant,  (2) 
heavy  loads  with  a  tendency  to  overload,  (8)  traffic  congestion  which  reduces 
average  speed,  (4)  loading  and  unloading  delays,  and  (5)  need  for  low  delivery 
cost.  Similarly  the  factors  that  would  bring  a  truck  within  the  economic  field 
for  pneumatic  tires  are  (1)  road  conditions  which  will  not  prematurely  destroy 
the  tires,  (2)  long  hauls,  (3)  high  average  speed,  (4)  relatively  light  loads 
with  no  overloads,  (5)  good  tire-service  conditions,  and  (6)  low  cost  sub- 
ordinated to  quick  service." 

Tests  reveal  relative  values  of  pneumatic  and  solid  tires,  A.  F.  Masuky 
(Engin.  News-Rec,  84  (1920),  No.  U,  pp.  66S-670,  figs.  2).— Tests  of  different 
types  and  sizes  of  motor  trucks  subjected  to  different  kinds  and  amounts  of 
shock  in  excess  of  probable  service  shock,  and  observations  of  the  effect  of  road 
impact  on  spring  and  tire  equipment,  as  well -as  the  effect  of  unsprung  weight 
upon  road  impact,  are  reported.  The  trucks  were  operated  at  speeds  of  from 
15  to  18  miles  per  hour. 

The  conclusions  di-awn  are  that  the  impact  of  a  truck  striking  the  ground 
after  bounding  over  an  obstruction  is  increased  approximately  as  the  square  of 
the  speed  and  as  the  weight,  but  inversely  as  the  resiliency  of  the  springs  and 
tires.  A  further  conclusion  is  drawTi  that  a  7i-ton  truck  on  pneumatic  tires 
will  do  less  damage  to  a  road  than  a  5-ton  truck  on  solid  tires  operating  over 
the  same  route  and  at  the  same  speeds. 

Thirteen  years  of  tractor  development  work,  J.  H.  McCollough,  jr. 
(Agrimotor,  2  (1919),  No.  12.  pp.  5-10,  figs.  12). — An  account  is  given  of  the 
trials  encountered  for  13  years  in  tractor  development. 
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How  they  test  tractors  at  I*iirdiie  I'niversity,  C.  H.  Bkn.iamin  (Ayrimotor, 
3  {,1020),  A'o.  6',  pp.  19,  20,  flyn.  2). — Tlie  laboratory  equipment  for  testing 
tractors  at  Purdue  University  is  briefly  described  and  illustrated. 

The  plant  itself  consists  of  (1)  a  treadmill  or  moving  platform,  supported 
on  driving  wheels  and  idle  rollers,  and  in  its  turn  supp<trting  the  driving  wlieels 
or  lags  of  the  tractor;  (2)  a  traction  dynamometer  to  receive  and  measure  the 
pull  of  the  tractor;  and  (3)  an  absorption  dynamometer  to  control  and  measure 
the  energy  transmitted  through  the  treadmill  and  its  supporting  wheels.  The 
plant  is  capable  of  testing  tractors  weighing  as  liigh  as  12,(XK)  lbs.  on  the  driving 
wheels,  and  giving  a  drawbar  pull  of  about  5,000  lbs.  at  a  speed  not  to  exceed 
5  miles  per  hour.  The  tractors  may  be  either  single-wheel  or  double-wheel, 
front  or  rear  drive,  or  of  the  caterpillar  type,  with  maximum  tread  for  the 
double-wheel  tractor  of  85  in.  and  a  caterpillar  length  of  96  in.,  the  face  of  the 
drivers  not  being  greater  than  26  in. 

The  Lincoln  [tractor]  trials,  September,  1919,  R.  N.  Twkedy  {Better 
Business,  5  {1920),  A'o.  2,  pp.  140-152). — The  detailed  data  of  these  trials  are 
reported. 

Mechanical  analysis  of  tractors  at  K.  C.  show,  H.  Farrington  and  F.  V. 
Hkrdman  {Agrimotor,  3  {1920),  No.  5,  pp.  1-10,  30). — This  is  a  mechanical  an- 
alysis of  103  tractors  of  66  different  makes  exhibited  at  the  National  Tractor 
Show  at  Kansas  City,  Mo.,  in  February,  1920. 

The  outstanding  features  were  the  increase  in  the  number  of  unit  construc- 
tion models,  the  increase  in  the  number  of  all-pui'pose  or  small  general-utility 
tractors  and  motor  cultivators,  and  the  arrival  of  the  garden  tractor.  Prices 
ranged  from  $310  to  $5,750,  the  average  price  of  99  macliines  being  $1,899. 
The  weights  ranged  from  500  lbs.  to  26,700  lbs.,  the  average  weight  of  101 
models  being  6,326  lbs.  The  average  (list)  price  per  pound  of  all  the  tractors 
at  the  show  was  almost  exactly  30  cts.  The  highest  price  per  pound  among  the 
tractors  proper  was  in  the  2-plow  class  where  it  was  35.5  cents.  The  price  per 
pound  in  the  3-pIow  and  4-plow  classes  was  33.2  cts. ;  in  the  5-plow  class,  24.8 
cts. ;  in  the  6-p1o\v  class,  27.9  cts. ;  in  the  8-plow  clas.s,  19.9  cts. ;  and  in  the 
10-plow  class,  24.3  cts. 

Of  the  103  tractor  models  at  the  show,  91  were  machines  of  the  wheel  type 
and  12  of  the  crawler  or  tracklaying  type.  Eighty  models  had  4-cylinder 
engines,  16  had  2-cyIinder  engines,  4  had  6-cylinder  engines,  and  3  had  1-cylin- 
der  engines.  The  vertical  type  of  engine  heavily  preponderated  with  83  adher- 
ents, as  against  20  of  the  horizontal  type. 

Six  reference  tables  covering  prices  and  specifications  are  included. 

1920  tractor  and  implement  blue  book  {St.  Louis,  Co.:  Midland  Pub.  Co., 
1920.  pp.  IflS). — This  handbook  contains  classified  data  on  implements  and  im- 
plement manufacturers,  and  complete  specifications  for  farm  tractors,  motor 
cultivators,  tractor  plows,  silo  fillers,  grain  thrashers,  buskers  and  shredders, 
and  tractor  accessories. 

A  tractor  engine  test,  C.  A.  Norman  and  B.  Stockfleth  (Jour.  Sac.  Auto- 
motive Engin.,  6  {1920),  No.  2,  pp.  99-106,  figs.  21). — Experiments  conducted  at 
the  Ohio  State  University  on  a  4-cylinder  tractor  engine  burning  both  kerosene 
and  gasoline,  to  determine  what  constitutes  the  hest  adjustment  for  an  engine, 
are  reported.  The  mechanical  details  of  the  engine  are  describetl  fully.  The 
engine  was  run  as  far  as  pos.sible  at  a  series  of  set  .speeds  with  the  throttle 
locked  in  a  wide-open  position.  At  each  speed  the  temperature  of  the  air  to 
the  carburetor  was  held  successively  at  certain  fixed  points,  usually  70,  85,  100, 
120,  100,  200,  and  240°  F.  The  results  are  graphically  reported. 
187890°— 20 7 
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At  lower  speeds  the  power  was  influenced  A-ery  little  by  variation  in  ratios 
of  mixture  between  rather  wide  limits.  Practically  no  variation  appeared  up 
to  400  r.  p.  m.  throughout  the  whole  range  of  workable  mixtures.  At  500 
r.  p.  m.  it  was  possible  to  operate  the  engine  on  mixtures  of  less  than  8  lbs. 
of  air  per  pound  of  fuel,  although  at  a  very  marked  sacrifice  of  power.  From 
9.5  lbs.  up  to  over  17  lbs.  the  power  remained  practically  constant.  At  GOO 
r.  p.  m.  a  drop  in  power  was  noticeable  with  air  quantities  exceeding  14  to  15 
lbs.  per  pound  of  fuel.  At  higher  speeds  the  range  of  constant  and  optimum 
power  became  narrower  until  at  900  and  1,000  r.  p.  m.  there  was  a  decided  peak 
at  about  10.5  to  11  lbs.  of  air  per  pound  of  fuel. 

The  influence  of  increased  richness  of  mixture  on  fuel  economy  was  uniformly 
toward  a  greater  fuel  consumption.  At  higher  speeds  very  lean  mixtures  like- 
wise showed  an  increase  in  the  fuel  consumption  per  brake-horsepower.  The 
general  effect  of  air  heating  was  to  reduce  power,  but  the  fuel  economy, 
especially  at  the  higher  speeds,  was  not  affected  very  much  by  variations  in 
the  air  temperature.  The  fuel  economy  at  a  ratio  of  12 : 1  varied  but  little 
with  the  speed  from  400  to  1,000  r.  p.  m.  However,  a  fuel  economy  fully  20 
to  25  per  cent  better  than  that  at  12 : 1  was  obtained  by  using  weaker  mixtures. 

It  is  concluded  that  while  rich  mixtures  and  low  temperatures  give  maxi-' 
mum  power,  leaner  mixtures  and  higher  temperatures  are  conducive  to  the 
greatest  fuel  economy.  It  is  noted  that  the  greatest  economy  occurred  at  from 
speeds  of  from  400  to  600  r.  p.  m.  The  conclusion  is  also  drawn,  in  connection 
with  increased  air  temperature,  that  the  mixture  just  prior  to  combustion, 
although  at  a  slightly  different  temperature,  is  almost  in  the  same  state  of 
evaporation  in  all  cases. 

The  problem  of  good  valves  for  the  tractor,  W.  C.  Willard  (Agrimotor, 
3  {1920),  No.  Jf,  pp.  112,  114,  figs.  5). — This  is  a  brief  treatise  summarizing  ex- 
perience in  the  design  and  manufacture  of  valves  for  tractor  engines. 

Comparing  tractor  speeds  with  power,  C.  E.  Frudden  {Agrimotor,  3  {1920), 
No.  Jf,  p.  60,  fig.  1). — Data  are  reported  to  show  the  effect  of  higher  plowing 
speeds  upon  the  power  required  from  the  tractor  engine. 

Graphic  data  show  the  relation  between  power,  number  of  plows,  and  speed 
of  travel  as  expressed  by  the  formula,  horsepower=-NXSX3.6,  in  which  the 
horsepower  is  expressed  as  brake-horsepower  of  the  engine ;  N  equals  the 
number  of  14-in.  plows ;  S  equals  speed  in  miles  per  hour ;  and  3.6  equals  an 
experimental  factor.  "According  to-  this  formula  ...  a  tractor  engine  of  25 
b.  h.  p.  can  pull  two  plows  at  3.5  miles  per  hour,  three  plows  at  2.33  miles 
per  hour,  or  four  plows  at  1.75  miles  per  hour.  Or,  on  the  same  basis,  the 
power  required  for  general  satisfaction  when  pulling  three  14-in.  plows  will 
vary  as  follows:  21.6  h.  p.  for  three  plows  at  2  miles  per  hour,  27  h.  p.  for 
three  plows  at  2J  miles  per  hour,  32.4  h.  p.  for  three  plows  at  3  miles  per  hour, 
or  37.8  h.  p.  for  three  plows  at  3^  miles  per  hour.  .  .  . 

"  If,  as  is  often  said,  the  tendency  is  toward  higher  plowing  speeds,  tractors 
will  require  larger  engines  in  proportion  to  the  increase  in  speed  plus  the 
deficiency  now  existing  in  a  great  many  outfits  to  bring  them  up  to  the 
standards  here  set  forth." 

The  design  of  light  tractor  plows,  J.  J.  Bergin  {Impl.  and  Mach.  Rev.,  45 
(1920),  No.  539,  pp.  1632-1634).— The  author  analyzes  the  design  of  light  tractor 
plows  with  reference  to  conditions  in  Ireland,  and  presents  the  following  speci- 
fications for  what  he  considers  to  be  the  model  design  for  a  tractor  plow  suited 
to  small  and  medium  farms  and  light  and  medium  land: 

(1)  Weight  about  3^  cwt. ;  (2)  to  turn  2  furrows  9  to  10  in.  wide;  (3) 
fitted  with  digging  or  semidigging  breasts  and  have  tail  pieces  fitted;    (4) 
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breasts  to  be  adequately  stayed,  not  necessarily  with  adjustable  stays;  (5)  sole- 
plate  of  hind  plow  to  be  of  good  length  ;  (G)  narrow  share;  (7)  knife  coulter  and 
separate  skliiinier,  also  a  nonswiiiging  disc  coulter  secured  to  a  singe  flat  stalk 
and  having  conib,ined  a  skiuinTor  giving  2  or  3  in.  vertical  adjustment;  (8)  arch- 
backed  beam,  not  dipping  toward  the  ground,  but  carried  parallel  until  almost 
at  the  point  of  draft;  (9)  provision  for  dipping  the  nose  of  either  plow  inde- 
pendent of  the  other;  (10)  good  longitudinal  distance  between  the  bodies,  up 
to  30  in.  in  2-f arrow  plows;  (11)  not  more  than  two  wheels  and  a  simple  hind 
carrier  for  transport;  (12)  wheels  to  be  capable  of  being  lubricated  without  re- 
moval from  axle;  (13)  rigid  drawbar,  giving  liberal  and  fine  lateral  adjust- 
ment; (14)  simple  self-lifting  arrangement,  having  the  fewest  possible  moving 
parts;  (15)  provision  for  regulating  depth  of  plowing  otherwise  than  by  lever 
and  quadrant;  and  (IG)  no  hexagonal  nuts  on  any  part  of  plow — all  must  be 
square. 

The  week  of  motor  cultivation  at  Senlis,  R.  Greilsammer  (Jour.  Agr.  Prat., 
n.  ser.,  32  {I'JIU),  ^'o.  39,  pp.  189-192,  figs.  J,).— The  mechanical  details  of  the 
different  motor-plowing  apparatus  on  demonstration  at  Senlis  are  described,  it 
being  shown  that  the  French  manufacturers  are  tending  to  replace  slow-speed 
motors  with  light  high-speed  motors  of  greater  flexibility  and  lower  fuel  con- 
sumption. There  were  more  machines  burning  kerosene  than  gasoline,  but  none 
burning  producer  gas. 

Mechanical  cultivation  in  1019,  G.  Coupan  (G6nie  Civil,  15  {1919),  Nos.  23, 
pp.  o51-r,65;  2.',,  pp.  593-599;  25,  pp.  611-622;  26,  pp.  6.',5-648,  flgs.  ^/8).— This 
report  desx-ribes  the  mechanical  details  of  the  different  tractors,  motor  plows, 
and  mechanical-plowing  apparatus  tested  in  France  during  1919. 

Cultural  care  of  plantations,  vines,  and  groves  for  silage,  R.  Opazo  G. 
(Dir.  Jen.  Serv.  Agr.  [Chile]  Bol.  49  (1919),  pp.  35,  figs.  i5).— Machinery  and 
implements  for  the  cultivation  and  care  of  silage  crops  are  described  and  illus- 
trated. 

Farm  implements  and  machinery  in  France  and  North  Africa,  H.  L. 
Gnm-Es  (U.  S.  Dcpt.  Com.,  Bur.  Foreign  and  Dom.  Com.,  Spec.  Agents  Ser.,  No. 
191  (1920),  pp.  36). — This  is  a  report  on  the  markets  for  farm  implements  in 
France  and  the  French  colonial  territory  in  North  Africa. 

It  is  stated  that  in  certain  classes  of  implements,  notably  hay  and  grain 
harvesting  machinery,  manufacturers  of  the  United  States  have  dominated  the 
trade  for  many  years  and  have  reasonable  assurance  of  being  able  to  maintain 
this  position.  The  trade  in  some  of  the  smaller  types  of  implements,  such  as 
plows,  harrows,  cultivators,  grain  drills,  straw  cutters,  and  land  rollers,  and 
also  in  threshers  and  steam  tractors,  has  hitherto  gone  largely  to  France  and 
other  European  manufacturers.  Changed  conditions  in  the  markets  for  raw 
materials  and  labor  have  furnished  an  opportunity  for  American  exporters  to 
compete  on  more  favorable  terms  in  the  sale  of  these  machines. 

Useful  data  on  reinforced-concrete  buildings  for  the  designer  and  esti- 
mator by  the  engineering  staff  of  the  Corrugated  Bar  Company,  Inc.  (Buf- 
falo, N.  Y.:  Corrugated  Bar  Co.,  Inc.,  1919,  pp.  216,  figs.  llJf).— This  handbook 
contains  data  and  diagrams  on  reinforced  concrete  for  the  use  of  the  designer 
and  estimator.  It  is  intt-nded  to  supplement  textbooks  on  concrete  design 
with  the  purpose  of  eliminating  the  manual  labor  involved  in  the  repeated 
application  of  formulas  and  diagrams  to  the  determination  of  the  dimensions  of 
a  structure. 

Attractive  design  for  a  country  house,  .1.  ii.  Adrianzen  (Building  Age,  ^2 
{1920),  No.  4,  p.  -'f6,  figs.  2). — Piau  drawings  and  brief  specifications  for  a 
country  house  are  given. 
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Stables,  D.  O.  Berumen  {Rev.  Agr.  [Mex.'\,  5  (1919),  No.  1,  pp.  42-46,  figs. 
5). — Mexican  practice  in  the  arrangement  and  construction  of  horse  stables  is 
discussed. 

Measurement  of  stacks  to  find  weight  of  contents,  A.  Macpherson  (Neio 
Zeal.  Jour.  Agr.,  20  (1920),  No.  2,  pp.  115-111,  figs.  3).— Instructions  for  the 
measurement  of  hay  stacks  to  determine  their  weight  are  given. 

Scientific  methods  of  sewage  disposal,  W.  G.  Tucker  (Building  Age,  42 
(1920),  No.  4,  pp.  33-36,  figs.  5). — Descriptions  are  given  of  moderate  cost  in- 
stallations suitable  to  the  country  home. 

Sewage  disposal  in  the  private  home,  H.  E.  Miller  (Health  Buh,  35  (1920), 
No.  3,  pp.  10-14,  fius-  3).— The  design  and  construction  of  small  residential 
sewage  disposal  systems  are  discussed. 

RURAL  ECONOMICS. 

Rent  contracts  in  typical  countries  of  the  wheat  belt,  E.  A.  Boegeb  (U.  S. 
Dept.  Agr.  Bui.  850  (1920),  pp.  13,  fig.  1). — Material  is  presented  here  which  was 
gathered  in  the  spring  of  1917  by  visiting  tenants  on  their  farms  in  Barton 
County,  Kans. ;  Clay  County,  Nebr. ;  Spink  County,  S.  Dak. ;  Barnes  County, 
N.  Dak. ;  and  Renville  County,  Minn.  Six  distinct  systems  found  are  described, 
and  the  comparative  percentages  of  tenants  who  rent  under  each  system  in  the  i 
different  locations  are  tabulated.  Certain  minor  factors  concerned  in  renting  1 
farms  are  given  consideration,  such  as  obtaining  hay  and  pasture  land,  pastur- 
ing wheat,  the  division  of  stalks  and  straw,  distance  to  market,  and  value  of 
land  and  buildings. 

A  preponderance  of  oral  over  written  leases  is  noted  and  accounted  for  by 
the  large  percentage  of  parent  landlords.  It  is  also  noted  that  tenants  on 
farms  for  the  first  year  were  usually  under  written  contract.  The  lease  year 
varies  in  different  localities,  depending  principally  on  the  time  of  sowing  and 
thrashing  the  main  crop.  From  60  to  86  per  cent  of  the  tenants  in  the  locali- 
ties visited  preferred  the  long  lease,  and  from  85  to  100  per  cent  preferred 
share  to  cash  renting.  In  only  two  of  the  localities,  Kansas  and  South  Dakota, 
did  a  majority  of  the  tenants  think  that  they  could  become  owners  in  their  j 
present  localities  within  15  years.  From  85  to  96  per  cent  of  the  nonownersl 
expect  to  own  farms,  if  not  in  their  present  localities  then  in  some  place  where  ] 

land  costs  less.    It  is  stated  that  tenancy  in  these  regions  will  probably  increase  i 

\ 
for  some  years  yet.  I 

The  average  size  of  the  farms  operated  by  tenants  varied  from  202  acres  in  ' 
the  Minnesota  area  to  489  acres  in  the  North  Dakota  area.     The  income  from 
farms  of  this  size  is  suflicient  to  encourage  the  owner  to  rent  his  land,  while 
tenants  find  it  increasingly  difficult  to  attain  the  status  of  owner  and  will 
probably  remain  tenants  for  a  longer  period  than  has  been  the  case  in  the  past 

Agricultural  war  damages — a  guide  for  their  estimation  (Dommages  de 
Guerre  Agricoles.  Paris:  Agr.  Maison  Rustique  [1919],  pp.  63). — This  handbook 
offers  a  scale  by  which  losses  in  various  crops,  fertilizers,  live  stock,  harness, 
tools,  and  certain  raw  materials  incuri-ed  between  1914  and  1919  may  be  esti- 
mated. It  is  intended  to  serve  as  the  basis  for  evaluating  losses  suffered  and 
amount  of  reparation  due. 

Colonization  projects,  J.  Yamandi  (Rev.  de  Remstas  [Buenos  Aires'\,  2 
(1919),  No.  19,  pp.  10-12). — In  this  article  is  outlined  a  tentative  method  of  or- 
ganizing a  colonization  company  for  Argentina,  touching  upon  membership, 
means  of  acquiring  capital,  administration,  buying  and  selling  the  land,  and 
other  details. 
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Selecting  a  farm,  E.  H.  Thomson  {U.  S.  Dcpt.  Afjr.,  Fanners'  Bui.  1088 
(1920),  pp.  27,  figs.  //). — The  purpt'se  of  this  bulletin  is  to  su^Kest  to  those  who 
have  had  limited  experience  in  farming  or  who  may  contemplate  moving  into 
an  unfamiliar  locality,  some  of  the  points  to  be  observed  when  selecting  a  farm. 
A  blank  form  is  appended  summarizing  the  points  emphasized,  principally 
location;  topography  and  soli;  arrangement;  water  supply;  social  conditions; 
prospective  rise  in  value;  buying  ociuipment,  live  stock,  etc.,  with  the  farm; 
possii)ility  of  disposing  of  it;  buying  a  farm  and  renting  additiftnal  land;  and 
renting  a  farm. 

[Ileport  of  farm  management  survey  work],  A.  Leitcii  and  J.  C.  Nkale 
(Ann.  Rpt.  Ontario  Agr.  and  Expt.  Union,  J/l  (1919),  pp.  46-49). — Tabulations 
of  data  from  1,400  farms  representing  for  distinct  areas  and  three  types  of 
farming  in  the  Province  of  Ontario,  dairying,  beef-raising,  and  mixed  farming, 
are  given.  In  the  first  instance  returns  are  arranged  according  to  tillable  area, 
capital,  crop  acres  per  man,  and  labor  income,  making  comparisons  between 
the  dairying  section  of  Oxford  County  and  the  beef-raising  sections  in  Peel 
and  Middlesex  Counties.  The  first  comparison  indicates  that  the  labor  income 
is  proportionate  to  the  capital  invested.  The  Oxford  nian  buys  a  small  farm 
because  he  must  pay  more  per  acre  and  must  buy  more  live  stock.  The  Peel 
County  man  buys  a  larger  farm.  Their  labor  incomes  for  the  year  will  be 
approximately  the  same. 

The  second  comparison  indicates  that  the  area  actually  under  crop  is  much 
larger  on  the  Oxford  County  dairy  farm  than  on  the  Middlesex  beef-raising 
farm,  that  with  certain  exceptions  the  number  of  acres  of  croi)s  handled  by 
eacli  man  is  larger  in  Oxford  than  in  Middlesex,  these  first  two  features  in- 
volving a  smaller  labor  income  in  the  latter  section,  and  that  the  capital 
invested  is  smaller  on  the  beef  farm  than  on  the  dairy  farm  of  equal  size. 

Another  tabulation  is  given  showing  a  steady  decrease  in  the  labor  income 
as  the  percentage  of  tillable  land  in  pasture  increases.  Certain  so-called  odd- 
sized  dairy  farms  are  isolated  from  the  data  for  Oxford  County,  and  it  is  es- 
tablished that  those  of  61  to  75  tillable  acres  and  of  111  to  135  tillable  acres 
refpilre  a  greater  managerial  ability  on  the  part  of  the  operator  than  do 
farms  of  any  other  size.  The  size  of  farm  which  seems  to  be  nearest  the  ideal 
for  dairying  purposes  is  said  to  be  the  one  having  from  90  to  110  acres  tillable. 

Dairying  turned  the  trick,  J.  C.  McDowell  (Banker-Farmer,  7  (1920),  No. 
4-5,  pp.  2-4,  figs.  3). — This  is  an  abstract  of  an  article  which  has  been  noted 
from  another  source  (E.  S.  R.,  41,  p.  677). 

[Study  program  by  the  American  Association  for  Agricultural  Legisla- 
tion], A.  B.  Cox  (Amer.  Assoc.  Agr.  Leg.  Bui.  4  (1919),  pp.  19). — Topics  designed 
to  stinndate  study  and  training  for  leadership  among  advanced  college  students 
are  outlined  under  the  heads  of  food  production  and  prices,  land  settlement 
study,  education  and  improvement  of  rural  life,  marketing,  taxation  as  it  re- 
lates to  agricultural,  rural  credits,  economic  studies  in  highway  development, 
public  grazing  land.s  in  the  West,  collective  bargaining  in  agriculture,  and  farm 
labor  problems  in  the  United  States.  Subjects  for  debate  and  studies  pre- 
viously published  are  also  noted. 

[Report  of  the  Porto  Rico  commissioner  of  agriculture  and  labor],  M. 
Camunas  (War  Dept.  [U.  S.]  Ann.  Rpt.  Governor  P.  R.,  19  (1919),  pp.  685- 
713). — Included  in  this  report  are  brief  notes  relating  to  agricultural  associa- 
tions, investigations  relative  to  extending  the  Federal  Farm  Loan  act  to  Porto 
Rico,  and  the  economic  and  social  condition  of  farm  laborers. 

Agricultural  products  [of  Brazil],  A.  H.  Kkdfikld  and  H.  Watkins  (U.  S. 
Dept.  Com.,  Bur.  Foreign  and  Dom.  Com.,  Misc.  Ser.  No.  86  (1920),  pp.  20-33).— 
This  chapter  in  the  study  of  economic  conditions  in  Brazil  during  the  war  illus- 
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trates  the  diversification  of  agriculture  which  resulted  from  the  cessation  of 
allied  importations  of  coffee  and  rubber.  Notes  are  given  on  the  recent  in- 
crease in  production  and  exportation  of  beans,  rice,  cassava,  flour,  wheat,  sugar, 
cacao,  meats  and  meat  products,  cotton,  and  coffee. 

[Agricultural  France]  {Rural  Manhood,  11  (1920),  No.  4,  pp.  131-133,  135- 
157,  figs.  10). — Among  the  articles  pertaining  to  various  phases  of  French  agri- 
cultural life  included  in  a  special  Prance  number  of  this  magazine  are  Products 
of  Agricultural  France;  The  French  Peasant;  Women  in  Agriculture,  surveying 
what  France  is  doing  in  the  matter  of  training  women ;  Ancient  Peasant  Cus- 
toms and  Habits,  which  describes  traits  and  traditions  of  family  and  neighbor- 
hood groups ;  and  The  Future  of  French  Agriculture,  noting  some  adjustments 
that  are  already  being  made,  all  by  M.  Auge-Laribe;  The  Peasant  Mind  in 
Rural  Organization,  by  C.  Gide;  Agriculture  in  the  Devastated  Regions,  by  E. 
De  Warren ;  and  the  Moral  Renaissance  of  the  Country,  surveying  efforts  to 
establish  rural  community  centers,  by  li.  Compain. 

[Legislation  and  regulation  affecting  French  agriculture]  {Bui.  j\Iens. 
Off.  Renseig.  Agr.  [France],  18  {1919),  Nos.  1,  pp.  1-111;  2,  pp.  131-310).— 
Laws  and  official  decrees,  resolutions,  and  documents  issued  by  the  French  I\Iin- 
ister  of  Agriculture  of  dates  January  to  August,  1919,  are  published  here. 

Denmark— agriculture,  coinmerce,  finance  {Neiv  York:  Brown  Bros.  & 
Co.,  1920,  pp.  32,  pi.  1,  figs.  39). — A  description  of  Denmark's  pi-oduction  of  food- 
stuffs before  the  war  and  since  is  given  in  this  pamphlet,  together  with  accounts 
of  the  cooperative  system  as  developed  in  connection  with  agriculture  and  of 
shipping  and  finance. 

Reports  of  the  National  Congress  for  the  Restoration  of  Agriculture  and 
the  Improvement  of  Rural  Life  {Gong.  Natl.  Restauration  Agr.  et  Embellisse- 
ment  Vie  Rurale,  Bru'xelles,  1919;  Compt.  Rend.,  pp.  98;  Raps.,  Sect.  1,  pp. 
U]+68;  Sect.  2,  pp.  78;  Sect.  3,  pp.  29;  Sect.  4,  pp.  171;  Sect.  5,  pp.  94).— With 
the  proceedings  of  this  Belgian  congress,  noted  editorially  (E.  S.  R.,  42,  p.  701), 
are  published  addresses  and  resolutions  on  reconstruction,  agricultural  educa- 
tion, rural  hygiene  and  conveniences,  rural  clvirity  and  socialization,  beautifica- 
tion  of  the  countryside,  and  the  agricultural  labor  situation.  One  paper  by  A. 
Delos  gives  statistics  for  recent  decreases  in  the  number  of  agricultural  laborers 
and  budgets  showing  wages  and  living  expenses  of  agricultural  laborers  for  a 
number  of  years  in  rural  districts  of  Belgium. 

The  earliest  agricultural  organization  in  India  and  its  methods,  P.  O. 
Bastj  {Indian  Jour.  Econ.,  2  {1919),  No.  4,  pp.  609-628) .—This  deals  with  the 
agricultural  organization  of  the  Aryans  in  India  so  far  as  that  can  be  gathered 
from  the  earliest  literature,  the  Rig  Veda.  It  is  shown  that  the  system  was 
complex  and  further  developed  than  that  of  the  Teuton  or  even  the  Briton. 

Distribution  of  agricultural  holdings,  E.  V.  S.  Reddy  {Indian  Jour.  Econ., 
2  {1919),  No.  4,  pp.  522-538). — This  is  a  discussion  of  the  problem  of  preventing 
subdivision  of  holdings  below  limits  which  will  be  regarded  as  economic  and 
bringing  together  scattered  holdings,  reviewing  proposed  legislation  with  this 
end  in  view,  and  noting  difficulties  arising  out  of  conflicting  systems  of  inher- 
itance. 

A  study  in  village  economics,  V.  G.  Kale  {Indian  Jour.  Econ.,  2  {1919),  No. 
4,  pp.  462-476). — The  author  urges  detailed  investigation  of  prevailing  economic 
conditions  in  Indian  villages,  pointing  out  that  some  work  of  this  kind  is 
already  being  done  by  revenue  officials  and  others,  that  advantage  should  be 
taken  of  the  existing  official  machinery  to  make  the  economic  inquiries  more 
comprehensive,  and  that  the  provincial  governments  need  to  conduct  special 
inquiries  into  the  material  condition  of  rural  areas.  These  studies  have  an 
economic  importance  for  the  people  at  large. 
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Land  and  lalxu-  in  a  Dcccan  village,  II.  11.  M.VNX  kt  al.  {London:  Hum- 
phrey Milfurd,  Oxford  Univ.  Press,  Wll,  pp.  V+18.'t,  pis.  10).— The  villat,'e 
.selected  for  the  Invest  ifxation  reported  here  was  chosen  as  being  near  enough 
to  Poona  to  be  accessible  and  yet  as  being  hugely  out  of  the  immediate  influ- 
ence of  a  large  town,  as  being  typical  of  a  large  tract  in  the  districts  of  the 
Deccan  where  the  "  kharif,"  or  rains  crop,  is  the  most  important,  and  hence 
where  the  rains  are  more  certain  than  they  are  farther  east,  and  as  being  one 
where  the  influence  of  irrigation,  whether  from  canals  or  wells,  was  all  but 
negligible.  The  area  of  the  village  land  comprises  l.OG.j  acres.  Certain 
physical  characteristics,  such  as  geographical  features,  soils,  waters,  and 
drainage,  the  land  and  its  divisions  and  maimer  of  holding,  and  the  vegetation, 
principal  crops,  cultivation,  and  live  stock,  are  described  in  some  detail. 

A  chapter  on  the  people  of  the  village  covers  the  characteristics  of  the 
population,  labor  supply,  total  village  income,  village  expenditures  and  debts, 
and  the  standard  of  living.  This  examination  shows  three  groups,  one  solvent, 
supporting  itself  from  the  land  alone,  one  entirely  supporting  itself  but  by 
land  income  supplemented  by  that  from  outside  labor,  and  a  third  insolvent. 
Estimates  are  made  of  the  value  of  land,  houses,  live  stock,  and  improvements. 
It  is  said  that  debts  are  a  crushing  load  on  the  people. 

Conclusions  are  drawn  that  since  the  coming  of  British  rule  the  population 
of  the  village  has  increased,  and  along  with  it  the  subdivision  of  the  land, 
but  also  that  there  are  various  indications  that  the  standard  of  cultivation  has 
deteriorated.  It  is  becoming  more  and  more  necessary  for  villagers  to  seek 
employment  outside  the  village.  Appendixes  give  an  analysis  of  river  water  at 
the  village,  certain  decisions  of  the  Inam  Commission,  and  a  list  of  herbaceous 
plants. 

The  rural  life  of  Chotanagpur,  P.  C.  Bose  (Indian  Jour.  Econ.,  2  {1919), 
No.  ff,  pp.  551-563). — A  descriptive  account  is  given  of  village  life  in  the  divi- 
sion of  Chotanagpur  in  the  Province  of  Bihar  and  Orissa,  covering  housing, 
agriculture,  and  additional  means  of  livelihood,  classes  o'r  castes,  village 
customs,  and  economic  status  of  the  villagers. 

First  investigations  on  the  efficiency  of  agricultural  labor  in  western 
India,  H.  H.  Mann  {Indian  Jour.  Econ.,  2  {1919),  No.  4,  pp.  456-Jf61).— The 
author  briefly  outlines  the  method  by  which  he  has  arrived  at  figures  for  the 
average  day's  plowing  accomplished  by  one  man  with  plows  of  various  types 
and  on  different  soils.  It  is  indicated  that  the  plowman  in  America  is  50 
per  cent  more  ellicient  than  the  Indian  workman  using  equipment  which  he  has 
at  hand. 

Cooperation  in  India,  H.  H.  Wolff  {London:  ^V.  Thacker  &  Co.,  1919,  pp. 
y II +352). — Some  of  the  peculiar  difficulties  of  obtaining  credit  to  peasant 
farmers  and  early  attempts  at  establishing  agricultural  credit  in  India  are 
discussed,  citing  frequently  also  the  experience  of  the  Agricultural  Bank  of 
Egypt  with  the  reluctance  of  natives  to  take  advantage  of  opportunities  offered 
them.  The  introduction  of  coopei-ative  credit  in  India  and  important  results 
obtained  during  the  last  25  years  are  described.  Developments  in  various  coun- 
tries and  certain  ?]uropean  precedents,  especially  as  to  government  subsidy 
and  the  antagonism  between  production  and  distribution,  are  noted  as  being 
Justified  or  not  in  India. 

The  organization  and  working  of  the  village  society  and  its  importance  as 
the  foundation  of  cooperative  credit,  as  well  as  its  affiliation  with  the  larger  na- 
tional organization,  are  described.  One  chapter  is  devoted  to  non-agricultural 
credit,  mainly  in  the  form  of  clerks',  employees',  and  small  tradesmen's  so- 
cieties, and  another  to  grain  banks  in  comparison  with  which  the  Spanish 
"  positoes  "  are  noted. 
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The  true  sphere  of  central  banks,  J.  C  Coyajee  {Bcnyal,  Bihar,  and  Orissa 
Coop.  Jour.,  5  (1!)20),  No.  4,  pp.  232-241). — The  author  is  opposed  to  an  exten- 
sion of  the  function  of  the  central  banks  to  control  and  propaganda  in  the 
cooperative  credit  system  of  India. 

Short-time  credit  for  farmers,  W.  R.  Camp  {Farm  Jour.,  44  {1V20),  No.  2, 
pp.  132,  133). — Certain  salient  points  in  the  organization  and  operation  of  co- 
operative rural  credit  unions  are  set  forth  .here,  being  illustrated  with  actual 
figures  for  the  business  of  five  such  societies  in  North  Carolina. 

Short-time  personal  credit,  J.  Yamandi  {Rev.  de  Revistas  [Buenos  Aires'],  2 
{1919),  No.  17,  pp.  19,  20).— The  author  sets  forth  farmers'  needs  of  credit  in 
general,  indicates  the  expenses  attached  to  mortgage  credit  obtained  through 
private  banking  institutions,  aud  urges  the  cooperative  organization  of  small 
landholders  for  both  long-time  mortgage  credit  and  short-time  personal  credit. 

[Rural  credit,  cooperation,  and  insurance  in  the  Philippines],  A. 
Hernandez  lPJiilippinc'\  Bur.  Agr.  Rpt.  1918,  pp.  54-57,  pi.  1). — Brief  notes  on 
the  progress  of  projects  previously  noted  (E,  S.  R.,  41,  p.  793)  are  given  here. 

Problems  of  a  rural  juvenile  court,  J.  W.  Lee  {Colo.  State  Teachers  Col. 
Bui.  Ser.  19,  1919,  No.  7,  pp.  52). — Characteristic  geographic  features  and  prob-' 
lems  of  Weld  County,  Colo.,  as  they  influence  juvenile  delinquency  are  de- 
.scribed,  and  a  general  discussion  is  given  to  such  problems  as  formal  and 
informal  probation,  institutional  treatment,  aud  the  functions  of  the  juvenile 
court.  Ca.ses  that  have  come  to  the  attention  of  the  juvenile  deparment  of  the 
county  court  of  AA'eld  County  are  cited,  especially  in  setting  forth  the  means 
adopted  for  giving  medical  attention,  the  psychological  clinic  conducted  in  con- 
nection with  the  Colorado  State  Teachers'  College,  the  field  organization,  and 
the  correlation  of  court  and  school.. 

The  banker's  part  in  marketing,  G.  Livingston  {Banlcer-Farmer,  7  {1920). 
No.  6,  pp.  4-6,  ftffs.  3). — The  purpose  of  this  article  is  to  enlist  the  banker's  in- 
terest in  certain  basic  studies  and  activities  of  the  Bureau  of  Markets  of  the 
U.  S.  Department  of  Agriculture,  especially  those  relating  to  standardization 
of  staple  and  perishable  crops  and  of  containers,  the  administration  of  the 
United  States  Warehouse  Act,  the  market  news  service,  and  the  food  products 
inspection  service,  since  these  stabilize  the  basis  of  making  loans  and  extending 
credit  to  producers. 

The  Market  Reporter  {U.  S.  Dept.  Agr.,  Market  Rptr.,  1  {1920),  Nos.  18,  pp. 
273-288;  19,  pp.  289-304;  20,  pp.  305-320,  fig.  1;  21,  pp.  321-336).— These  num- 
bers continue  weekly  and  monthly  summaries  of  the  movement,  marketing, 
and  prices  of  specified  commodities,  tabulated  statistics  with  interpretative 
text  in  regard  to  important  classes  of  agricultural  products,  and  foreign  market 
information. 

Leading  articles  appearing  in  No.  18  note  briefly  the  acreage,  production,  and 
prices  of  early  tomatoes,  and  report  an  overstocked  domestic  market  with 
limited  export  demand  for  condensed  milk.  In  No.  19  are  presented  a  sum- 
mary of  the  April  meat  trade  and  notes  on  the  shipments  and  prices  of  early 
strawberries  in  five  years,  1916-1920,  inclusive,  and  in  No.  20,  notes  on  the 
hide  shortage  and  leather  prices  with  a  comparison  of  the  American  and  Ger- 
man situations,  together  with  an  article  on  the  oversupply  of  the  British  market 
with  Australian  mutton.  No.  21  includes  special  articles  on  the  scarcity  and 
high  prices  of  mill  feeds,  and  the  assistance  rendei'ed  live-stock  shippers  by 
the  Bureau  of  Markets  of  the  U.  S.  Department  of  Agriculture,  and  reports  a 
large  supply  of  crimson  clover  seed. 

Monthly  Crop  Reporter  .{U.  S.  Dept.  Agr.,  Mo.  Crop  Rptr.,  6  {1920),  No.  5, 
pp.  41~48>  fi(J-  !)• — This  contains  the  usual  estimates  of  acreage  and  production 
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and  (lata  relating  to  the  farm  and  market  value  of  important  products,  crop 
conditions,  and  tlie  current  United  States  crop  sunnnary.  There  are  shown 
also  statistics  for  the  condition  of  farm  animals  May  1,  and  estimated  losses 
(luring  the  year  ended  April  30,  with  yearly  comparisons  for  the  United  States 
and  changes  in  live  stock  on  farms.  Brief  notes  on  the  reduced  potato  and 
bean  acreage  indicated  by  ALny  1  reports  and  on  leading  breeds  of  live  stock 
in  the  United  States  are  included. 

Agricultural  statistics  of  Chile  (A7i.  Estadis.  Chile,  1917-18,  Sect.  VII,  pp. 
[5] +133). —Data,  previously  noted  (K.  S.  R.,  40,  p.  894)  are  continued  for  the 
later  year. 

[Agricultural  statistics  for  Denmark]  (S!tatis.  Aarhofj  nanmark,  2//  (1919), 
pp.  .'/O-G-'i). — In  these  pages  are  given  statistics  for  later  years,  continuing  in- 
formation previously  note<l  (E.  S.  11.  41,  p.  94). 

AGRICULTURAL  EDUCATION. 

4 

[The  reorganization  of  agricultural  education  in  Belgium]  (Anyi.  Gein- 
bloux,  26  (1920),  A'o.  2.  pp.  00,  91).— The  text  is  given  of  a  law  of  November  15, 
1919,  relating  to  agricultural  education  in  Belgium,  which  takes  the  place  of 
the  act  of  April  4,  1890.  It  provides  that  agricultural  education  in  Belgium 
shall  comprise  (1)  two  higher  agricultural  education  institutions  in  which  the 
language  of  instruction  shall  be  French  and  Flemish,  respectively,  and  including 
departments  in  agronomy,  streams  and  forests,  horticulture,  agricultural  in- 
dustries, rural  engineering,  and  colonial  agriculture;  (2)  pr(3fessional  schools 
of  agriculture  and  special  schools  of  horticulture,  floriculture,  dairying,  agri- 
cultural mechanics,  agricultural  housekeeping,  etc.;  (3)  professional  .schools  of 
elementary  agriculture  or  of  local  specnal  sul)jects ;  and  (4)  courses  and  Ic^ctures 
for  the  promotion  of  agricultural  instruction  and  special  subjects.  Government 
Aid  may  be  given  to  schools  offering  agricultural  courses  or  lectures,  estab- 
lished by  the  communes  or  provinces  or  by  both  in  accordance  with  the  govern- 
ment-program, submitting  to  official  ins'pection,  and,  except  in  exceptional 
cases,  attended  by  at  least  15  pupils.  A  report  on  the  status  of  agricultural 
education  must  be  submitted  every  three  years  by  the  Government  to  the 
Legislative  Chambers. 

Education  in  French  West  Africa:  Preapprenticeship  and  apprentice- 
ship, G.  H.VRDY  {Bill.  Soc.  Encour.  Indus.  Natl.  [Paris],  131  (1919),  No.  6,  pp. 
814-334,  fifis.  6). — This  is  an  account  of  the  organij^ation  and  some  results  of 
preapprenticeship  and  apprenticeship  instruction  of  the  natives  in  French 
West  Africa  by  the  director  of  education. 

Preapprenticeship  instruction  is  given  in  the  village  primary  scho(jls  and  in 
the  elementary  clas.ses  of  urban  schools.  Its  object  is  to  teach  general  culture 
and  useful  living  by  developing  the  child's  powers  of  observation  and  judgnuwit 
and  directing  his  mind  along  useful  channels.  In  consequence  of  the  adapta- 
tion of  these  cour.ses  to  local  needs  these  .schools  are  diffi'rentiati^d  as  primary 
pastoral,  agricultural,  silvicultural,  maritime,  url)an,  or  industrial  schools,  etc. 
Practical  instruction  is  given  daily,  the  agricultural  work  predominating  be- 
cause of  the  agricultural  nature  of  this  country.  The  prejudice  of  the  natives 
against  instruction  in  nuinual  work  Ikis  been  overcome. 

Apprenticeship  instruction  comprises  professional  schools,  wholly  specialized, 
and  technical  schools.  There  are  eight  such  schools  and  two  sections  of  agri- 
culture in  the  experiment  stations.  A  .school  of  tropical  agriculture  and  silvi- 
culture is  soon  to  be  established  at  Bingerville,  Ivory  Coast.  These  schools 
are  residential  schools  and  the  Government  furnishes  students  lodj;iug,  board. 
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and  clothing.     The  time  is  about  equally  divided  between  practical  and  cultural 
instruction. 

Instruction  in  home  economics  is  organized  along  similar  lines.  The  pre- 
apprenticeshlp  instruction  includes  French,  reading,  writing,  and  arithmetic, 
and  practical  work  in  cooking,  sewing,  cai*e  of  the  clothes,  domestic  and  infant 
hygiene,  first  aid,  laundering,  etc.  The  products  of  these  activities,  as  well  as 
of  those  for  boys,  are  reserved  to  the  pupils. 

[Report  on  agricultural  forestry,  and  veterinary  education  in  the  Dutch 
East  Indies],  W.  G.  Booesma,  A.  de  Koning,  and  H.  C.  H.  de  Bie  {Jaarb.  Dept. 
Landb.,  Nijv.  en  Handel  Nederland,  Indie,  1917,  pp.  8^-89,  U2-151,  198-205).— 
This  is  an  account  of  the  activities  of  the  Department  of  Agriculture,  Industry, 
and  Commerce  of  the  Dutch  East  Indies  in  1917  in  the  promotion  of  agricultural 
and  veterinai'y  science  instruction,  comprising  the  work  of  the  higher  agri- 
cultural school  at  Buitenzorg,  the  secondary  school  of  agriculture  or  cultiva- 
tion school  at  Soekaboem  (preparatory  to  the  former),  the  veterinai-y  school 
at  Bui-tenzorg,«  and  the  information  service  for  native  agriculturists,  including 
special  agricultural  schools  for  farmers'  sons,  agricultural  instruction  in  acad- 
emies for  native  teachers  and  in  training  schools  for  native  officials,  special 
courses  and  demonstrations  for  adults,  etc.  Very  elementary  agricultural  in- 
struction, including  school  gardening,  is  being  experimentally  introduced  in 
the  higher  grades  of  some  village  public  schools. 

Agricultural  instruction  in  Argentina,  T.  Amadeo  (Bui.  Pan  Amer.  Union, 
50  (1920),  No.  //,  pp.  420-^30,  figs,  ii).— This  is  an  abbreviated  version  of  an 
article  previously  noted  from  another  source  (E.  S.  R.,  42,  p.  294). 

Vocational  education  under  the  Smith-Hughes  law,  1919-20  {Ala.  Dept. 
Ed.  Bui.,  61  (1919-20),  pp.  95,  figs.  2).— This  bulletin  contains  an  outline  of  the 
Alabama  plan  for  vocational  education  for  1919-20 ;  suggestions  for  making 
application  for  aid  under  the  Smith-Hughes  law ;  outlines  of  four-year  coui'ses 
in  vocational  agriculture  and  home  economics  for  secon-dary  schools,  suggestive. 
type  short-unit  courses  in  home  economics  for  evening  and  part-time  schools 
and  classes,  and  teacher-training  courses  in  vocational  agriculture  and  home 
economics  for  white  students ;  courses  in  vocational  agriculture  and  home 
economics  for  colored  schools,  and  courses  for  the  training  of  colored  teachers 
of  vocational  agriculture  and  home  economics;  and  the  texts  of  the  Federal 
and  State  acts  for  vocational  education. 

It  is  provided  that  one-fourth  of  all  Federal  funds  accruing  to  Alabama  in 
any  year  shall  be  available  for  use  in  negro  schools.  The  maximum  amount  of 
20  per  cent  has  been  set  aside  for  instruction  in  vocational  home  economics. 
Of  the  Federal  funds  for  the  training  of  vocational  teachers  40  per  cent  shall  be 
expended  for  agricultural  subjects  and  30  per  cent  for  home  economics  subjects. 
Teacher-training  work  for  white  students  in  agriculture  is  being  undertaken 
at  the  Alabama  Polytechnic  Institute,  and  in  kome  economics  at  the  Alabama 
Girls'  Technical  Institute  at  Montevallo.  The  course  in  agi'iculture  extends 
over  4  years  and  requires  170  semester  hours.  The  county  high  school  in 
Auburn  will  serve  for  observation  and  practice  teaching  in  agriculture.  The 
course  in  home  economics  will  be  extended  from  3  years  of  college  work 
comprising  51  unit  hours  to  4  years'  work  with  68  unit  hours,  beginning  with 
the  fall  of  1920.  Tuskegee  Normal  and  Industrial  Institute  has  been  designated 
for  the  training  of  teachers  of  vocational  agriculture  and  home  economics  for 
negro  schools.  The  agricultural  course  will  comprise  2  years'  work,  and  the 
2-year  home-economics  course  will  be  extended  to  3  years  beginning  with  the 
fall  of  1920. 
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Outline  of  plans  for  vocational  education  in  Colorado  under  the  Smith- 
Hughes  Act  (&7«<e  lid.  Vvcat.  Kd.  [Colo.],  Vocat.  Bui.  3  {1019),  pp.  ^8).— This 
bulletin  contains  the  text  of  the  State  acts  lehitinf,'  to  vocational  education  in 
Colorado  under  the  Smith-Hughes  Act,  and  an  outline  of  the  plans  for  voca- 
tional education  in  1919-20,  including  outlines  of  a  4-year  course  in  vocational 
home  economics,  and  of  4-year  teacher-training  courses  in  vocational  agri- 
culture and  lioiue  economics.  Of  tlie  funds  available  for  teacher  training, 
approximately  25  per  cent  will  be  used  for  agricultural  and  home  economics 
subjects,  respectively,  19  per  cent  for  trade  and  industrial  subjects,  and  the 
remainder  held  as  a  reservation  to  be  used  for  either  of  the  three  lines  as 
required. 

The  administration  of  the  Sniith-Huf>hes  vocational  act  in  Georgia  for 
the  second  year  [1918-19]  {Gu.  Vocat.  Bd.  [Bui]  9  [1919],  pp.  52,  figs.  20).— 
This  report  consists  of  brief  accounts  on  the  progress  of  instruction  in  voca- 
tional agriculture  and  home  economics  in  individual  schools,  together  with 
statistical  data  on  enrollment,  activities  of  agricultural  teachers,  agricultural 
equipment,  summaries  of  project  work  done  in  high-scliool  vocational  depart- 
ments, and  expenditures  for  vocational  education  for  the  fiscal  year  ended  June 
30, 1919. 

Vocational  education:  Agriculture,  home  economics,  and  the  trades  and 
industries  {N.  Dak.  Vocat.  Ed.  Bui.  1  (1919-20),  pp.  5.5).— This  bulletin  out- 
lines the  minimum  requirements  and  general  regulations  for  all-day,  part-time, 
and  evening  schools  for  1919-^0  in  North  Dakota  under  the  Smith-Hughes  Act. 
The  North  Dakota  Agricultural  College  is  recognized  for  teacher  training  in 
vocational  agriculture  and  home  economics  and  the  University  of  North  Dakota 
for  teacher  training  in  home  economics.  The  course  in  agriculture  extends  over 
4  years  and  consists  of  210  unit  hours,  of  which  not  more  than  40  per  cent  must 
be  given  to  technical  and  not  more  than  10  per  cent  to  pedagtjgical  subjects. 
The  course  in  home  economics  covers  4  years,  consisting  of  not  less  than  120 
semester  credit  hours  and  including  from  25  to  35  per  cent  of  technical  home 
economics  subjects,  from  20  to  25  per  cent  of  related  science  and  art  subjects, 
from  10  to  15  per  cent  of  professional  subjects,  and  general  subjects  for  the  re- 
maining time.  The  texts  of  the  Federal  and  State  vocational  education  acts  are 
appended. 

In  order  to  insure  a  wider  distribution  of  financial  aid  to  schools,  it  Is  pro- 
posed, beginning  in  July,  1920,  that  those  county  agricultural  and  training 
schools  and  special  agricultural  high  .schools  receiving  State  aid  be  excluded 
from  receiving  Federal  funds.  Such  schools  must  meet  the  requirements  for  the 
fund  in  these  plans  and  in  the  State  high  school  manual.  Outlines  of  4-year 
type  courses  for  all-day  schools  of  vocational  agriculture  and  homo  economics, 
t>pe  courses  for  evening  and  part-time  schools  and  classes  in  home  economics, 
and  4-year  teacher-training  courses  in  vocational  agriculture  and  home  eco- 
nomics are  included. 

Annual  report,  1919  [of  the  Agricultural  Extension  Service  of  Mani- 
toba] (Manitoba  Dept.  Agr.  and  Immigr.,  Agr.  Ext.  Serv.,  1  (1920),  No.  3,  pp. 
56,  figs.  6).— This  is  the  ninth  annual  report  on  the  Agricultural  Extension  Serv- 
ice for  the  Province  of  :\ranitoba,  comprising  the  work  of  agricultural  societies, 
extension  schools,  institute  meetings  and  chautauquas,  motion-picture  service, 
traveling  Ubraries,  exhibitions  and  denumstrations,  women's  institutes,  boys' 
and  girls'  clubs,  and  agricultural  representatives. 

The  consolidated  rural  school,  edited  by  L.  W.  Rapicer  (New  York:  Charles 
Scribner's  Sons,  1920,  pp.  XIII-\-5J,5,  pis.  32,  figs.  2J,).— This,  volume,  it  is  stated, 
has  been  prepared  through  the  cooperation  of  leading  specialists  in  this  field. 
It  deals  with  national  and  rural  consolidation,  the  American  rural  school— its 
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problems  and  needs,  the  school  site,  building,  teacherage,  curriculum,  and  teach- 
ing processes  in  the  consolidated  school,  rural  life  needs  and  college  entrance 
demands,  and  the  country  girl  and  the  consolidated  school ;  the  relation  of  com- 
munity organization,  rural  economics,  school  administration,  and  rural  recrea- 
tion to  consolidation  ;  the  growth,  methods  and  facts,  and  difficulties  of  con- 
solidation ;  and  the  new  consolidated  school.  The  fundamental  goals  of  each 
chapter  are  social,  vital,  vocational,  avocational,  civic,  and  moral  efficiency. 
Each  chapter  includes  a  list  of  preliminary  problems,  problems  in  application 
and  a  brief  bibliography.  A  bibliography  on  consolidatian  is  also  appended  at 
the  close  of  the  book. 

Requirements  in  vocational  agriculture  for  Idaho  schools  {Idaho  Bui. 
Vocat.  Ed.,  2  (1920),  No.  1,  pp.  27). — This  bulletin  outlines  the  requirements  as 
to"general  conditions,  kinds  of  schools,  plant  and  eiiuipment,  maintenance,  time, 
courses  of  study,  qualifications  of  teachers,  etc.,  to  be  met  by  Idaho  .schools  for 
Federal  and  State  aid  for  instruction  in  vocational  agricuimre.  A  typical 
four-year  course  in  vocational  agriculture  is  outlined.  A  reprint  of  Bulletin  4, 
noted  below,  is  appended. 

Principles  governing  the  granting  of  high  school  credits  for  agricultural 
work  done  off  the  school  gromids  {Idaho  Bui.  Ed.,  4  {1918),  No.  5,  pp.  //). — 
The  principles  adopted  for  the  schools  of  Idaho  are  set  forth.  It  is  held  that 
the  theory  of  granting  such  credits  rests  upon  the  basis  that  such  work  con- 
tributes directly  to  a  larger  knowledge  of  the  course  of  study  being  pursued. 
These  principles,  it  is  stated,  will  be  satisfactory  with  very  slight  modifications, 
for  the  use  of  high  schools  approved  for  agricultural  instruction  under  the 
Smith-Hughes  Act. 

Requirements  in  vocational  home  economics  for  Idalio  schools,  G.  B. 
Elwell  {Idaho  Bui.  Vocat.  Ed.,  2  {1920),  No.  2,  pp.  2-J).— In  this  bulletin  are  set 
forth  the  requirements  to  be  met  by  Idaho  schools  for  reimbursement  from  State 
and  Federal  funds  for  insti'uction  in  vocational  home  economics.  A  suggested 
list  of  home  projects  is  included. 

MISCELLANEOUS. 

Annual  Reports  of  the  Department  of  Agriculture,  1919  {U.  S.  Dept. 
Agr.  Rpts.  1919,  pp.  Y III +560,  figs.  18). — This  contains  the  reyorts  of  the  Sec- 
retary and  heads  of  bureaus  and  other  administrative  officers.  The  various 
reports  are  also  issued  as  separates. 

Annual  Report  of  Nevada  Station,  1919  {Nevada  Sta.  Rpt.  1919,  pp.  JfJi, 
figs.  4). — This  contains  the  organization  list,  a  report  of  the  director  on  the 
work  and  publications  of  the  station,  departmental  reports,  the  experimental 
work  in  which  is  for  the  most  part  abstracted  elsewhere  in  this  issue,  and  a 
financial  statement  for  the  fiscal  year  ended  June  30,  1919. 
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Kontufky  University  and  Station. — A  conference  on  Instruction  In  soils 
was  held  at  t^ie  College  of  Agriculture,  June  23  to  25.  The  subjects  discussed 
included  the  nature  of  soils  lal)oratory  work  and  the  possibility  of  adopting  a 
first  or  basic  course  largely  uniform  both  in  its  content  of  classroom  and  labor- 
atory work  in  the  various  colleges. 

The  resignations  are  noted  of  O.  G.  Hankins,  swine  specialist ;  J.  R.  Dawson, 
dairy  specialist  in  the  extension  division;  and  F.  N.  Barrett,  leader  in  junior 
club  work.  R.  H.  Ridgell  has  been  apiwinted  chemist  in  the  fertilizer  depart- 
ment; Gerald  Hoeft,  D.  V.  M.,  assistant  in  veterinary  science;  and  A.  L. 
Darnell,  dairy  specialist  in  extension. 

Maryland  College  and  Station. — Richard  Wellington,  professor  of  vegetable 
gardening  and  vegetable  breeding  in  the  station,  has  returned  to  the  New  York 
State  Station  as  associate  in  research  in  horticulture.  The  resignations  are 
also  noteil  of  W.  R.  Ballard,  pomologist ;  E.  H.  Parfitt,  assistant  chemist;  C.  C. 
Chen,  assistant  plant  pathologist ;  and  C.  B.  Nickels,  assistant  entomologist. 

Appointments  have  been  recently  made  of  the  following  assistants :  Geary 
Kppley  in  agronomy,  J.  R.  Haag  in  soils,  L.  J.  Poelma  in  animal  pathology,  and 
C.  C.  Hamilton  in  entomology. 

Cornell  University  and  Station. — W.  H.  Chandler,  professor  of  pomology 
and  station  pomologist,  has  been  appointed  vice-director  of  research  in  the 
station.  Other  appointments  include  Byron  E.  Brooks  as  superintendent  of 
dairy  manufactures  and  R.  B.  Hinman  as  sheep  extension  expert,  beginning 
August  1. 

The  resignation  of  H.  E.  Babcock  as  State  leader  of  county  agents  to  become 
seci'etary  of  the  newly  organized  Cooperative  Grange  League  Federation  Ex- 
change, Inc.,  has  been  followed  by  the  appointment  of  Jay  Coryell  as  State 
leader  and  Charles  A.  Taylor  as  assistant  State  leader.  L.  R.  Simons,  for  the 
past  four  years  with  the  States  Relations  Service,  U.  S.  Department  of  Agri- 
culture, has  succeeded  L.  A.  Toan  as  assistant  State  leader  of  farm  bureaus. 

The  first  annual  Farmers'  Field  Days  were  held  by  the  College  of  Agriculture 
and  station  from  June  30  to  July  2,  with  an  estimated  attendance  of  over  7,000. 
Tl>e  nmin  purpose  was  to  show  the  experimental  work  conducted  on  the  farm  at 
a  time  when  results  could  be  more  readily  demonstrated.  It  is  expected  to  make 
these  field  days  supplemental  to  the  annual  Farmers'  Week  held  in  February. 

Glista  Ernestine,  a  Holstein  cow  bred  at  the  college,  has  recently  completed 
her  sixth  7-day  record  of  more  than  30  lbs.  of  butter  fat.  She  is  said  to  be  the 
only  cow  with  such  a  record,  and  only  two  cows  have  made  five  7-day  records 
of  more  than  30  lbs.  The  record  just  completed  was  34.24  lbs.  of  butter  fron» 
675  lbs.  of  milk.  She  freshened  April  21  and  during  the  last  week  in  May  was 
giving  more  than  100  lbs.  of  milk  a  day. 

Oregon  College  and  Station. — The  registration  of  the  School  of  Agri- 
culture during  the  past  year  was  almost  100  per  cent  greater  than  ever  before. 
J.  M.  Clifford,  secretary  to  the  dean  and  director,  has  resigned  tx)  engage  in 
commercial  work. 
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Tennessee  University. — The  new  agricultural  building  is  expected  to  be 
ready  for  occupancy  October  1. 

The  agriculture  course  has  been  remodeled.  The  first  two  years  are  to  be 
devoted  to  required  basic  subjects,  with  opportunity  for  specialization  during 
the  last  two  years  in  animal  husbandry,  agronomy,  dairying,  horticulture,  agri- 
cultural economics,  and  agricultural  education. 

American  Association  of  Agricultural  College  Editors. — Tlie  eiglith  an- 
nual conference  of  this  association  was  held  at  the  Massachusetts  Agricultural 
College  June  30  and  July  1  and  2.  Sixteen  States  and  the  United  States 
Department  of  Agriculture  were  represented.  F.  H.  Jeter  presided  and  de- 
livered the  annual  presidential  address,  talcing  for  his  subject  The  Business 
of  Being  an  Editor.  In  an  address  of  welcome,  J.  D.  Willard,  State  director 
of  extension  of  Massachusetts,  emphasized  especially  the  importance  of  the  edi- 
torial position  and  the  recognition  it  should  receive.' 

Among  the  subjects  included  in  the  program  were:  What  is  the  Function  of 
the  College  News  Service?  by  M.  G.  Osborn  of  Louisiana;  The  Human  Interest 
Agricultural  Story,  by  R.  W.  Green  of  North  Carolina;  Should  Bulletins  be 
Distributed  Through  Mailing  Lists,  by  A.  L.  T.  Cummings  of  Maine  and  W.  C. 
Palmer  of  North  Dakota;  and  Popular  Appreciation  of  Scientific  Work  in  Agri- 
culture, by  W.  H.  Beat  of  the  States  Relations  Service.  The  last-named 
stressed  especially  the  fact  that  agricultural  research  is  not  now  receiving  recog- 
nition and  support  commensurate  with  its  importance. 

There  were  also  addresses  by  Ray  Stannard  Baker  on  the  publicity  work  of 
the  peace  conference  at  Paris,  in  which  Mr.  Baker  participated  as  the  rei>re- 
sentative  of  the  United  States ;  by  J.  A.  Wood  of  Philadelphia,  on  Advertising ; 
by  F.  A.  Bassette  of  Springfield,  Mass.,  on  Type  and  Type  Faces ;  and  by  Bris- 
tow  Adams  of  New  York,  on  The  Ethics  of  Publicity. 

A  large  part  of  the  time  of  the  conference  was  devoted  to  less  formal  discus- 
sion of  special  phases  of  the  work  of  individual  editors  and  institutions  and  to 
explanation,  discussion,  and  judging  the  vei-y  interesting  exhibits  of  publica- 
tion and  publicity  work  of  several  of  the  State  colleges  of  agriculture.  An 
outstanding  feature  of  the  conference  was  the  lively  interest  manife.sted  in  the 
"  human  interest  story "  as  a  means  of  conveying  agricultural  information. 
The  distribution  of  publications  was  anottei-  subject  which  aroused  much  inter- 
est. The  question  of  holding  sectional  meetings  of  the  association  also  re- 
ceived considerable  discussion.,  and  it  was  voted  that  the  association  would 
receive  petitions  for  the  formation  of  sectional  branches. 

The  association  adopted  resolutions  recommending  that  the  extension  woi'k 
for  counti'y  papers  organized  by  the  New  York  State  College  of  Agriculture  be 
called  to  the  attention  of  the  States  Relations  Service  and  to  the  State  directors 
of  extension  with  a  view  to  including  such  work  in  the  extension  programs  of 
other  States.  The  attention  of  the  various  institutions  was  also  called  to  the 
question  of  the  status  and  duties  of  the  college  and  station  editor,  for  the  pur- 
pose of  indicating  the  desirability  of  "(1)  placing  the  editorial  work  of  the 
colleges  on  a  project  basis  supported  by  budgeted  funds,  (2)  recognizing  the 
editor's  service  as  on  equal  footing  with  that  of  the  heads  of  other  departments 
in  the  college,  and  (3)  maintaining  the  editor's  salary  commensurate  with  the 
importance  of  his  work  and  with  the  salaries  of  heads  of  other  departments." 

M.  G.  Osborn  of  Louisiana  was  elected  president  and  M.  V.  Atwood  of  New 
York  was  reelected  secretary  and  treasurer  for  the  ensuing  year.  Columbia, 
Mo.,  was  chosen  as  the  next  place  of  meeting. 

o 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

STATES  RELATIONS  SERVICE 

A.  C.  TRUE,  DIRECTOR 


Vol.  43 


SEPTEMBER,  1920 


No.  4 


EXPERIMENT 

STATION 

RECORD 


WASHINGTON 

GOVERNMENT  PRINTING  OFFICB 

1920 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

Scientific  Bureaus. 

Wbatsbh  BtTREATT — C.  F.  Marvin,  Chief. 

BuEEAU  OP  Animal  Industry — J.  R.  Mohler,  Chief. 

BuBEAXJ  OF  Plant  Industry — ^W.  A.  Taylor,  Chief. 

Forest  Service — ^W.  B.  Greeley,  Forester. 

Bureau  of  Soils — ^Milton  Whitney,  Chief. 

Bureau  op  Chemistry — C.  L.  Alsberg,  Chief. 

Bureau  op  Crop  Estimates — L.  M.  Estabrook,  Statistician. 

Bureau  op  Entomology— L.  0.  Howard,  Entomologist. 

Bureau  op  Biological  Survey — E.  W.  Nelson,  Chief. 

Bureau  of  Public  Roads — T.  H.  MacDonald,  Director. 

Bureau  op  Markets — George  Livingston,  Chief. 


States  Relations  Service — A.  C.  True,  Director. 

Oppice  op  Experiment  Stations — E.  W.  Allen,  Chief. 


THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


MiABAMA— 

College  Station:  Auburn;  J.  F.  Duggar.i 
Canebrake  Station:  Uniontown;  J.  M. Burgess.' 
Tu3kegee   Station:  Tuikegee   Institute;  G.  W. 
Carver.i 
Alaska— Sfefco:  C.  C.  Georgeson.' 
AnizoNA—  Tucson;  D.  W.  Working.' 
Ark A2H3 A.^— Fay eitevillc:  Bradford  Knapp.' 
CJ^uwoni^UJ^— Berkeley;  C.  M.  Haring.' 
Colorado— i''or(  Collins:  C.  P.  Gillette.' 

CONNECTICtJT— 

State  Station:  New  Haven.\^  „  jonklns » 

Storrs  Station:  Storrs;         i    '     '    ' 
Delawabe— JVewarfc;  C.  A.  McCue.' 
Floeida — Gainesville:  P.  H.  Rolls.' 
Geoegu— 

Experiment:  H.  P.  Stuckey.' 

Tifton:  Central  Plains  Station;  S.  H.  Starr.' 
Guam— /sJa/id  ofOuam;  C.  W.  Edwards.* 

Hawau— 

Federal  Station:  Honolulu;  J.  M.  Westgate.' 

Sugar    Planters'    Station:    Honolulu;    H.    P. 
Agee.' 
Idaho— Jlf oscou).*  E.  J.  Iddlngs.' 
Illinois — Urbana:  E.  Davenport.' 
lUDixs J^— Lafayette:  C.  Q.  Woodbury.' 
Iowa— Atom;  C.  F.  Curtiss' 
KAV13AS— Manhattan:  F.  D.  FaiTell.' 
K^HTVCKY— Lexington:  T.  P.  Cooper.' 
LomsiANA— 

State  Station;  Baton  Rouge. 

Sugar    Station:    Audubon 
Park,  New  Orleans; 

North    La.    Station: 
Calhoun; 

Ric«  Station:  Crowley; 
Maine- Orono;  C.  £>.  Woods.' 
Maeyland— Coi/eje  Park:  n.  J.  Patterson.' 
Massachusetts— Xm^jcrst;  S.  B.  Haskell.' 
MicmGAN- jEast  Lansing:  R.  S.  Shaw.' 
Minnesota— C/n:uer*i<i/   Farm,  St.   Paul:  R.  W. 
Thatcher.' 


W.H.Dalrymple 


>  Director. 


■  Agronomist  in  charge. 


Mississippi- j4^ricutturoJ  College:  1.  R.  Ricks.' 

MlSSOUEI-  , 

College  Station:  Columbia;  F.  B.  Mumford.' 
Fruit  Station:  Mountain  Orove;  ¥.  W.  FanroC^ 
Montana— Bozewion;  F.  B.  Linfield.' 
Nebraska— iJncoZn;  E.  A.  Burnett.' 
Nevada— iJeno.-  S.  B.  Doten.' 
New  Hampshibe- Z>Mr/w77?;  J.  C.  Kendall.' 
New  Jersey — New  Brunswick:  J.  G.  Lipman.' 
New  Mexico— Sto««  College:  Fabian  Garcia.' 
New  York— 

State  Station:  Geneva;  W.  H.  Jordan.' 
Cornell  Station:  Ithaca;  A.  R.  Mann.' 
North  CABOLiNA—J?aIri^/»  and  WestRaleigli:  B.W^ 

Kilgore.' 
Noeth  Dakota— .ilj^ftcMtturol  CoXltgt:  P.  F.  Tro 

bridge.' 
Omo—WQOster:  C.  E.  Thome.' 
Oklahoma— S«iZZwater.*  H.  G.  Knight.' 
Or.EGON— CormZK*.'  J.  T.  Jardine.' 
Pennstlvanl*.— 

Stale  College:  R.  L.  Watts.' 
StaU  College:  Institute  of  Animal  Nutrltio 
H.  P.  Armsby.' 
Porto  Rico- 
Federal  Station:  Mayaguez;  D.W.  May.*,.;, 
Insular  Station:  Rio  Piedrat;  E.  D.  CoWi| 
Rhode  Island — Kingston:  B.  L.  Hartwell.' 
South  Carolina— C7eroj07»  College:  H.  W.  Bant.* 
South  Dakota— BrooJcin^i;  J.  W.  Wilson.' 
Tennessee— ZnoxwUe."  H.  A.  Morgan.' 
TSXAS— College  Station:  B.  Youngblood.' 
IJTA.U— Logan:  F.  S.  Harris.' 
Vermont— BwrZin^foTi.- J.  L.  Hills.' 
Virginia— 

Blacksburg:  A.  W.  Drinkard,  jr.' 
Norfolk:  Truck  Station;  T.  C.  Johnson.' 
Virgin  Islands— St.  Croix:  Longflsld  Smitlk| 
Washington— PuiJmon.-  E.  C.  Johnson.' 
West  Virginia- 3/br^an£own.- J.  L.  Coult»r4 
Wisconsin- Jfodwon.-  H.  L.  Russell.' 
WYOMiNa — Laramie:  A.  D.  FavlllB.' 
*  Animal  husbandman  in  char{;e. 


EXPERIMENT  STATION  RECORD. 

EdiUtr:  E.  W.  ALLEX,  Ph.  1).,  Chief,  Office  of  Experiment  Stations. 
Associate  Editor:  II.  E.  Knight. 

'■  KUITOKIAL  DEPAKTMENTS. 

Aji;rifUltural  Clu-uiistry  aud  Agroledmy — Syiul  L.  Smith. 

Meteorology,  S..ils.  and  l'<^^i-tili^^^i-s{J^\v.'TRULLiNUER. 

Agricultural  Botauy,  Bacteriology,  and  I'lant  l^^tliologyj^- ^'g^^^^^' 

Field  Crops — J.  I.  Schulte. 

Horticulture  aud  Forestry — E.  J.  Glasson. 

Economic  Zoology  aud  Entomology — W.  A.  Hooker,  D.  V.  M. 

^     ,         ,  -,  ,,   .   ...      fC.  F.  Langworthy,  Ph.  D.,  D.  Sc. 

Foods  and  Human  Nutrition-!  j^^bil  L  Smith. 

Animal  Husbandry,  Dairying,  and  Dairy  Farming — F.  J.  Kelley. 

t'  X     •  ATT-      /W.  A.  Hooker.  _  __^    „ 

^  etennary  Medicine|,.^.j,j^  j^   ^^^^^^^  LIBRARV 

Rural  Engineering — R.  W.  Trullingeb.  NEW  Yot.^|t 

.      .     ,,        1  T7.1        i.-      /E.  H.  Shinn.  Ci/.»<iyc:iN 

Agricultural  Educationj^j^^^^  .^,    Spethmann. 

Indexes — Martha  C.  Gundlach. 


CONTENTS  OF  VOL.  43,  No.  4. 
I 

Editorial  notes:  Page. 

Some  essentials  of  the  research  project 301 

Recent  work  in  agricultural  science 311 

Notes 398 

SUBJECT  LIST  OF  ABSTRACTS. 

agrictjltiral  chemistry — agrotechny. 

Chemical  investigation  of  amylases  and  related  enzyms,  Sherman 311 

Determination  of  small  quantities  of  iron,  Matliieu 311 

The  quantitative  determination  of  chlorids  in  soil.  Hirst  and  Greaves 311 

Effect  of  heat  on  reaction  between  lime-water  and  acid  soils,  Rol)iuson__  312 

Methods  for  determination  of  borax  in  fertilizers,  Ross  and  Deeiner 312 

Qualitative  detection  of  borax  in  mixed  fertilizers.  Pope  and  Ross 312 

Spectrophotometric  study  of  "salt  effects"  of  phosphates,  Brightmanet  al-  313 

Food  in.siwction  and  analysis.  Leach  and  Winton 313 

The  micro.scopical  examination  of  flour,  Keenan  and  Lyons 313 

Invertin  in  pure  honey,  Caillas 314 

Determination  of  invert  sugar  with  i)otassiuni  thiocyanate,  I'.ruhns 314 

Vanillin  oxidation  products:  Methods  of  analysis.  Bowers  and  IMoyer 314 

The  solubility  of  raw  cellulose  in  animoniacal  copper  hydroxid,  Mach 315 

Applications  of  iodin  reactions  with  nonsaturated  substances,  Huerre 31.5 

A  new  method  for  detecting  adulteration  in  butter,  Gilmour 315 

The  fat  of  Momordica  seeds.  Corfield  and  Caird 310 

[Urine  analysis],  Feurou 316 

I 


n  CONTENTS.  tVol-  43 

Page. 

Preservation  of  fruits  and  vegetables  for  home  use,  Macfarlane 316 

Processing  and  canning  of  ripe  olives,  Cruess 316 

Sonu-  hacteriologiciil  aspects  of  dehydration,  I'rescott 316 

Practical  leather  chemistry,  Harvey 317 

Grasses  of  Eastern  Coast  Belt  available  for  manufacture  of  paper,  Juritz-  317 

METEOROLOGY. 

Report  of  the  chief  of  the  Weather  Bureau,  1919 318 

Meteorological  summaries 318 

Climatic  conditions  Ion  the  Yuma  Reclamation  Project,  1918],  Blair 318 

Method  of  constructing  a  diagram  to  show  probable  droughts,  Tchlkoff 319 

Utiliz:ition  of  cirrus  clouds  in  weather  forecasting,  Reboul  and  L)unoyer_  319 

Tropical  control  of  Australian  rainfall,  Quayle 319 

The  value  of  weather  records  in  fumigation,  Waglum . 319 

SOILS FEETLLIZEBS. 

Soil  .studies -. 319 

The  east  German  black  soils  (chernozem),  Hohenstein 320 

Studies  of  red  soils  of  "  djati  "  forests,  Beumee-Nieuwland 320 

The  physical  properties  of  soils.  Keen 320 

The  soil  viewed  as  a  permanent  depositary  of  moi.sture,  Fontana 320 

Effect  of  initial  moisture  content  on  moisture  movement,  Roberts 320 

The  daily  march  of  temperature  in  the  surface  layer  of  the  soil,  Siiring—  321 

Temperature  of  springs  and  of  the  soil 321 

The  value  of  lupines  in  the  cultivation  of  poor  light  land,  Oldershaw 321 

Legume  inoculation,  Swingle  and  Nutting 321 

Carbon  dioxid  and  plant  growth,  Bornemann 321 

Humin  acids,  Marcusson 321 

The  farmer's  part  in  bigger  crops,  Trullinger 321 

Fertility  program  for  a  160-acre  farm,  Thorne 321 

Soil  fertility  experiments 322 

Facts  concerning  meadow  fertility,  Bachtell ^_ 322 

Nitrogen,  phosphoric  acid,  and  potash  contents  ot  oats,  Pfeiffer  et  al 322 

Explanation  of  nitrogen  loss  In  liquid  manure,  Blanck 323 

Does  peat  litter  absorb  water  from  damp  air?    Tacke 328 

Theoretical  study  of  nitrogen  fixation  by  electric  arc,  i-IV,  Steinmetz 323 

Political  control  of  nitrogen  resources  of  the  world,  I-III,  Gilbert 323 

Plant  ashes  as  a  source  of  potash 324^ 

Basic  slag  v.  acid  phosphate,  Thome 324 

Basic  slag  v.  acid  phosphate,  Thorne 324 

Sulphur  in  plants  and  soils.  Peter 324 

The  question  of  lime  fertilization,  Liechti  and  Truninger 825 

Action  of  lime  on  acid  humiferous  soil,  Oden 325 

Relation  of  pulverized  limestone  to  crop  production.  Burgess 325 

Borax  in  fertilizers,  Conner  and  Fergus 325 

Analyses  of  fertilizers,  ground  bone,  and  lime,  Cathcart  et  al 326 

The  Connecticut  fertilizer  law 326 

Fertilizer  analyses.  Patten  et  al 326 

Registered  brands  of  fertilizers  and  lime,  Kellogg 826 

AGEICt'LTXIBAL    BOTANT.    » 

Plant  succession  and  plant  distribution  in  South  Africa,  Bews 326 

The  effect  of  the  frosts  of  the  winter  of  1916-17  on  vegetation,  Bowles___  326 

The  effect  of  aeration  on  the  roots  of  Zca  mays,  I,  Beals 327 

The  action  of  one  crop  on  another,  Pickering 327 

The  effect  of  centrifugal  force  on  plants,  Andrews 327 

Barium  in  plants  and  soils 327 

Abnormal  abundance  of  calcium  oxalate  in  plants,  Patschovsky 327 

Localization  of  anthocyanin  in  the  spring  leaves  in  Japan,  Ichiraura 327 

New  chromogen,  producing  blue  pigment  in  Galanthus  nivalis,  Tammes 827 

The  opening  of  anthers  in  Solanaceae,  Namikawa 327 

Studies  on  pollen,  Andrews 328 

Pollen  development  in  Cinnamomum,  Tackholm  and  Soderberg 328 


llii-'O]                                                         CONTENTS.  in 

Page. 

TIh'  origination  of  variations  in  Anrmnuc  hcpatica,  Oalant 328 

The  geiH'tics  of  UowtT  coloratinn  in   'I'loinrohnn   iiiajiiH,  Rasniuson 328 

AiiiitDniical  struilinv  of  wiioat  lit>a(ls,  Hcuscr 328 

The  fruit  of  Oimiitid  fah/ida:    I'ci-ciinatioii  and  proliferation,  Johnson 328 

KcvisioM  of  Iclitliyoinetliia.  a  fxeiuis  used  for  poisoning;  tisli,  Bhike 328 

Tlie  rriMlinales  of  Delaware,  Jac-l<son 328 

The  I'stilairinales  of  Indiana.  Jacl^son 329 

lU'sistance  of  Mutor  z.vfrotes,  Nothnagel 32!l 

Kcaclion  of  culture  media,  Xoyes 32'.> 

r.nuillon  cubes  as  a  substitute  in  nutrient  media,  Wyant 329 

FIELD  CROPS. 

Work  [with  field  crops]  of  the  Yuma  Experiment  Farm  in  1918,  Blair 329 

[Field  croj)S  work  at  tl;e  Indiana  Station [ 330 

[Report  of  the  department  of  a>rronomy],  Roberts 331 

[Work  with  field  crops  at  the  New  Mexico  Station  in  1918-19] 332 

Afcronomy  experiments . 332 

Dry  farnunj;  in  the  plains  area  of  Montana,  IMorjran  and  Seamans 332 

A  crop  rotation  for  a  hog  farm,  Thorne 333 

Short  season  hay  crops.  INIegee 3.33 

Why  does  red  clover  fail?     Stookey 3.33 

Time  of  applying  nitrate  of  soda  to  corn,  Cauthen  and  Williamson 333 

Marketing  hemp,  Humphrey 334 

[Methods  of  marketing  liemp],  Humphrey 3.34 

Kudzu.  I'ipcr 834 

Experiments  with  oats,  Welton 334 

T'nited  States  grades  for  Bermuda  onions,  Truax 335 

United  States  grades  for  potatoes,  Truax 3.35 

Wild  rice,  Fyles 3.35 

Sorghum  for  sirup  in  Wisconsin,  Wright . 3.35 

Sweet  jiotato  fertilizer  experiment,  Scott 3.35 

T'nited  States  grades  for  swei't  potatoes,  Truax 330 

Sunmiary  exi)eriments  on  the  toltacco  station  at  Harrow,  Ont.,  Digges .336 

The  Colorado  pure  seed  law,  Robbins 337 

Commercial  agricultural  seeds,  1919,  Woods 337 

horticultire:. 

[Report  on  horticultural  investigations],  Greene 3.">7 

[Report 'on  horticultural  investigations],  Elliott 339 

[Report  on  liorticultural  work] 339 

Horticultural  notes  from  the  county  farms  of  Ohio,  Ballou  and  Lewis 3.39 

[Horticultur.il  investigations  at  Yuma  Experiment  Farm  in  1918],  Blair_  339 

Spraying  programs  for  the  orchard  and  fruit  garden .■>.39 

Insecticides  and  fungicide's  li)18  and  1919 ;J39 

A  simple  and  pleasing  vegetable  support,  Markham 3.39 

The  refrigeration  of  fruit  and  vegetable  shipments,  McK.iy 339 

Selecting  nui-sery  stock,  Thayer .■>.39 

Roilent  protection  for  fruit  trees 340 

Dust  sjir.tying,  (Jossard ^ 340 

Culture  .-iiid  feeding  of  the  api>le  orchard,  Ballou  and  Lewis , —  340 

rruuiug  tests  in  young  apple  orchards,  Ballou  and  Lewis 341 

Thinning  of  .apples,  peaches,  and  pUims,  Ellenwood  an<l  Thayer .341 

A  test  of  methods  in  jiruning  the  Concord  grape,  Gladwin 341 

Avocados,  p.-irtictilarly  Gu.itemalans,  Popenoe 342 

Avocado  varieties,   Yosbury 342 

Citrus  fertilizer  exiHMiment :  A  resume  of  ten  j-ears'  work,  Collison 342 

[Coffee,  cacao,  and  tea  in  the  French  Colonies] 342 

[Coffee  in  the  T'ganda  I'rotectorate],  Ilewett  et  al 342 

State  laws  governing  the  protection  and  planting  of  street  trees 342 

What  shade  and  omamental  trees  shall  we  plantV  Bontrager 342 

Broatl-leaved  evergreens  for  Ohio  planters,  Bontrager 342 

Gard^^ns  of  celebrities  in  and  around  London,  MacGregor _  342 


IV  CONTENTS.  [Vol.43 

FOBESTRl'. 

Page. 

Principles  of  a  new  philosophy  of  forestry,  Weber 343 

Elements  of  silviculture,  1,  II.  D'Alviella 343 

Economic  aspects  of  State  forests,  Compton 343 

Conservation:  The  form  or  the  substance:  Which V  Compton 343 

Forestry  in  the  Douglas  fir  region,  Muugei- 343 

Sixteenth  annual  report  of  the  State  forester  [of  Massachusetts],  Rane —  343 

Influence  of  sodium  chlorld  on  living  trees.  Rudolfs 343 

Economic  trees  and  their  I)y-products,  Mrs.  Grieve 344 

Black  locust  in  Idaho,  Miller 344 

Rejiort  on  the  culture  of  cinchona  trees,  Phillipe 344 

IRuI)ber  in  the  French  Colonies] 344 

[Rubl)er  in  the  Uganda  Protectorate],  Hewett  et  al 844 

Luml>er  and  its  uses,  Kellogg 344 

Cooperative  marketing  of  woodland  products,  Hawes 345 

DISEASES    or   PLANTS. 

[Report  of  the  department  of  botany] 34.1 

[Notes  on  some  plant  diseases] 34."» 

Reix)rt  of  phytopatliological  service  [of  Dutch  I'omological  Union] 34.'5 

Gununosis,  root  rot,  stem  rot,  and  apoplexy  in  garden  plants,  Savastano 340 

Two  destructive  rusts  ready  to  invade  the  United  States,  Arthur 346 

True  and  false  silver  leaf  disease 346 

Fumagine  in  cultivated  trees  and  the  lime-sulphur  treatment,  Savastauo-  346 

Lime-sulphur  in  winter,  Savastano 340 

Making  lime-sulphur  at  home 346 

Lime-sulphur  as  a  substitute  for  Bordeaux  mixture,  Savastano 346 

Lime-sulphur  wash  [with  saponin],  Salmon  and  Wormald ^ 346 

Noxious  action  of  emanations  [from  manufacturing  plants],  Mangin 347 

Stinking  smut  of  wheat  [in  Uruguay] 347 

Take-all,  Septoria,  ru.-!t,  and  wheat  mildew, — Practical  control,  Sutton 347 

Asparagus  root  rot,  Gabotto 347 

Mushroom  root  rot,  Barss 347 

Disease  of  Chile  pepper 347 

AVart  disease  of  potatoes  [in  England] 348 

Effect  of  fungi  on  the  germination  of  sugar  cane,  Edgerton  and  Moreland_  348 

The  diseases  of  tomatoes,  McCubbin ' 348 

Control  of  watermelon  anthracnose  by  spraying,  Meier 348 

The  control  of  apple  blotch.  Beach 348 

The  brown  rot  of  stone  fruits,  McCubbin *__  349 

Cure  of  brusone  in  the  Japanese  medlar,  Savastano 349 

Further  experiments  against  brusone  of  the  Japanese  medlar,  Savastano-  349 

Cure  of  Oidium  of  peach,  Savastano 349 

Diseases  and  insect  pests  of  ctiri'ants  and  gooseberries,  Frank 349 

Deformation  of  inflorescences  of  Theohroma  cacao  and  T.  hicolor,  Stahel-  349 

Citrus  canker  in  Australia,  United  States,  and  South  Africa,  Hill 349 

Methods  of  handling  tree  wounds,  Duke 349 

Walnut  diseases,  Camacho 350 

Diseases  of  Herea  brasiliensis  in  Uganda,  Small 350 

How  to  distinguish  and  combat  the  white  pine  blister  rust,  Martin  et  al 3.50 

In.sect  jmd  fungus  pests  of  basket  willows 350 

Dry  rot  in  timber,  Webster 350 

Investigations  on  the  Narcissus  disease,  Ramsbottom 350 

Nematodes 350 

The  eelworm  or  nematode,  a  destructive  plant  pest 350 

ECONOMIC    ZOOLOGY ENTOMOLOGY. 

Annual  report  of  the  Governor  of  Alaska  on  the  Alaska  Game  Law,  1919 350- 

The  cost  of  a  squirrel  and  squirrel  control,  Shaw 350 : 

Facts  about  winter  and  sunmier  robins  in  Ohio,  Harry 351; 

[Report  of  entomological  work] 351 

Injuri«ms  insects  of  the  garden 352 

Insect  pests  [at  Yuma  Experiment  Farm  in  1918],  Blair 352 

Dust  V.  spray  for  sour  cherry  pests  in  Pennsylvania,  Sanders  and  DeLong_  352 


10-'«]                                                         CONTENTS.  V 

Page. 

Insoct  pests  on  imported  nursery  stock  in  1019,  Sasscer 352 

•  Insect  powder,  McDonnell,  Hoarix,  and  Keenan 352 

poison  baits  for  f,'rassii(>])pers,  Flint 353 

Ortranjy.ation  for  j^rassliopper  c(Hitrol,  Dean  and  Kelly 354 

The  rosy  aphis  in  relation  to  abnormal  apiile  .structures,  Parrott  et  al 354 

The  \v(»rk  of  IJinixHi.sca  niali  on  potato  folia;,'e,  I'ari-ott  and  Olmstead 355 

What  per  cent  of  liphurn  is  from  potato  leaf  hopi)er'.''     I'.all  and  Fenton__  356 

Forms  of  the  oyster-shell  scale  in  Illinois,  Glenn 35G 

Keceiit  tests  of  materials  to  control  San  Jos6  scale,  Houser S~tC) 

The  alfalfa  caterpillar,  Wildermuth 357 

Some  featuivs  of  codlinj;  moth  problem  in  Ozarks,  Isely  and  Ackerman 357 

Some  experiences  with  the  codling  moth,  Headlee 357 

[Codling  moth  investigations! : 358 

A  Connecticut  corn  tield  injured  by  Cramhus  prwfectellus  Zinck,  Britten.  358 

A  study  of  the  ovipositiou  of  the  corn  earworm.  McColloch 35S 

The  broods  of  the  tobacco  worms,  Garmau  and  Jewett 350 

Ten  years  of  the  oriental  moth,  Fernald 359 

L'se  of  sodium  cyanid  for  control  of  peach  tree  borer,  Peterson 359 

Chrysanthemum  midge,  Weigel  and  Sanford 360 

The  stable  fly  :  How  to  prevent  its  annoyance  and  losses,  Bishopp .'562 

The  green  Japanese  beetle  jiroblem.  Davis ,%2 

The  green  Japanese  beetle  quarantine,  Hadley 362 

Strawberry  rootworm  injuring  roses  in  houses,  Weigel  and  Chambers 362 

Black  grain-stem  sawfly  of  Europe  in  the  Ignited  States,  Gahan 363 

The  clover  and  alfalfa  fc<eed  chalcis-tly,  Urbahns 304: 

FOODS HIM  AN     MTRITION. 

\utrition  and  physical  efficiency,  McCollum 365 

The  es.sentials  of  chemical  physiology,  Halliburton 365 

Food  chemistry  in  1015  and  1016,  Kiihle 365 

[Rabbit  meat]  Dearborn 365 

I>igestibility  of  corn,  potato,  and  wheat  starches,  Langworthy  and  Deuel_  365 

The  use  of  coarse  grains  for  human  food.  Saunders 366 

Value  of  red  durum  or  D5  wheat,  Sanderson 366 

The  food  value  of  vegetables.  Stoker 366 

T'se  of  refined  lactic  acid  in  food  products,  Defren 366 

Experiments  on  the  utilization  of  salep  mannan,  liose 360 

Vitamins,   Halliburton ^ 367 

Fat-soluble  vitamin,  VI,  Steenbock  and  Boutwell 367 

T'tilization  of  brewery  and  mineral  yeast  by  dogs  and  sheej),  Voltz :;ti7 

What  should  be  the  basis  of  the  control  of  dehydrated  foods?  Prescott 368 

[Miscellaneous  food  and  drug  topics] 368 

Fargo  and  its  groc-ery  stores,  I.add  and  Himber 368 

The  diazo  reaction  of  normal  human  urine,  Fiirth 368 

The  metabolism  of  a  dwarf,  Talbot 368 

Card  for  recording  epidemiology  of  botulism 369 

Action  of  se<'retin  on  metabolism,  Abelous  and  Soula ;;60 

Scorbutic  beading  of  the  ribs,  Hess  and  Unger _  360 

Craiuotabes  and  beading  of  the  ribs  as  signs  of  rachitis,  Schwarz 360 

Kflfect  fif  vitamin  deficiency  on  various  animals,  I,  Nelson  and  Lamb 360 

Testicles  of  pigeons  under  a  diet  deprived  of  vitamins.  Portier 360 

Total  dietary  regulation  in  the  treatment  of  diabetes,  Allen  et  al 370 

Experimental  studies  on  dial>etes,  I,  Allen 370 

Antipyretics 370 

ANIMAL    PKODICTION. 

Meat  production,  Murray 371 

Meat   jiroduction,  Murray 372 

The  nutritive  value  of  feeding  stuffs,  Murray 372 

Net  energy  values  and  starch  values,  Arm.sby  and  Fries 372 

Digest  and  copy  of  revised  feeding-stuffs  law 373 

I'Veds  and  their  use:  Inspection  and  analyses.  Turner  et  al 373 

The  feeding  value  of  seed  beet  straw,  Hoffmami 373 

Is  wild  vetch  seed  a  stife  feed?  Gortner 373 


VI  CONTENTS.  [Vol.  43 

Page. 

[Feeding  experiments  with  steers  and  swine],  Good 373 

[Range  cattle  experiments] 374 

[Cattle  feeding  experiments  at  North  Dakota  Station] 374 

Corn  silage  the  keystone  of  economical  cattle  feeding,  Skinner  and  King 375 

Calf  feeding  exijoriment 375 

Investigations  on  the  color  and  markings  of  cattle,  Kuiper 37."» 

The  brindle  color  in  cattle  in  relation  to  red,  Wriedt 37.") 

Inheritance  of  color  and  markings  in  pedigree  Hereford  cattle,  Pitt 375 

Sheep  feeding. — IX,  Fattening  western  lambs,  Skinner  and  Vestal 375 

Sheep  feeding  exi)eriments  at  the  Chapman  Experiment  Farm,  Sutton 376 

I'asturing  alfalfa  with  hogs,  Blair 37(5 

[Tornillo  l>eans  and  cull  Pinto  beans  for  pigs] 377 

Soy  bean  oil  meal  as  a  feed  for  swine,  Robison 377 

The  seasonal  distribution  of  swine  breeding.  Pearl 377 

Mendelian  factor."  concerned  with  hair  color  in  horses,  Reimers 378 

Poultry  feeding   [exi)eriments] 37S 

Soil-contamination  [in  poultry  yards],  Upton 37S 

Rabbit  raising,  Dearboi'n 378 

DAIRY  FAKMING DAIRYING. 

A  study  of  Guernsey  breeding.  Graves 37S 

Advanced  registry  testing,  Davis 37.S 

Studies  in  the  cost  of  milk  production,  II,  Riddell  and,  Anderson 37S 

Comparison  of  rapid  meth(»ds  for  bacteriologic  analysis  of  milk,  Simmons.  370 

A  clean  milk  supply,  Tennent 370 

Color  defects  in  butter,  Hunziker 380 

VETERINARY    MEDICINE. 

Principal  poisonous  plants  of  Canada,  Fyles 380 

St.  John's  wort  and  its  effects  on  live  stock,  Dodd 380 

The  biological  relationships  of  ascarid.s,  Scliwartz 380 

On  the  resistance  of  Ascaris  eggs.  Yoshida 381 

Studies  on  anthelmintics. — VIII,  Fluid  extracts.  Hall 381 

Variations  in  the  hydrogen-ion  concentratiim,  (iraee  and  Highberger 381 

Relation  of  rate  of  absorption  of  antigen  to  immunity.  Cook 381 

On  the  so-called  Neisser-Wechsberg  inhibiting  phenomenon,  Th.i0tta 382 

Immunization  with  pseudo  blackleg  pellets,  Haslam  and  Franklin 382 

Limiting  hydrogen-ion  concentration  f)f  various  pneumococci,  Jones 3S3 

Acid  production  by  Streptococcus  riridans,  Grace  and  Highberger 383 

Observations  on  the  recent  epidemic  of  foot-and-mouth  disease,  Cngnini —  383 

Ulcerative  lymphangitis 384 

The  prevention  of  goiter  and  hairlessness,  Kalkus 384 

Bovine  malignant  catarrhal  fever.  Bruins _.  384 

Coccidiosis  in  cattle.  Way  and  Hagan 384 

Disease  in  cattle  due  to  crab  grass,  Pickens  et  al 384 

Transformation  of  alveolar  epithelium  in  pneumonia,  M'Fadyean 384 

Intestinal  worms  in  hogs  and  stomach  worms  in  sheep.  Ransom 384 

[Report  of  the  veterinary  department] 384 

Hog  cholera 385 

Malignant  edema  in  swine,  Proescher  and  Hoffman 385 

Swamp  fever  in  horses 386 

RURAL    ENGINEERING. 

Study  of  relation  of  soil,  water,  and  crop  with  respect  to  irrigation 3S(! 

Subsoil  water  in  relation  to  tube  wells,  Miller-Brownlie 386 

Methods  of  irrigation  and  distribution  of  crops  in  irrigated  areas,  I,  II__  387 

Public  Roads ^ 387 

Country  roads,  Martin 388 

A  convenient  method  of  computing  cross  sections,  McNab 388 

Mechanical  concrete  road  finisher,  McKelvey 388 

Concrete  pressure  against  forms,  Smith 388 

Pressure  of  green  concrete  against  forms.  Smith 389 


I 


ini'O] 


CONTENTS.  VII 


Page. 

Determining:  bitiimon  contont  in  bituminous  ronorote,  Oroen 38!) 

riiemistry  nf  niatorials  of  tlio  machjju'  and  l)uil(linf;  industries,  Leighou 38!) 

Iiitornal-r(iml)usti(in  ontrino  I'ucls.  Doan 88!) 

Keport  ttf  iMter-Departmcntal  ('(imiiiittec'  on  Alcohol  Utilization,  Redwood  88!) 

Tra(t<u'  exiM'ricme  in  Kt'ntucky,  Nicholls 38!> 

Notes  on  tiie  tractor  in  the  United  States,  Peres 390 

The  tractor 3!X) 

Tractor  plowinj;  speeds,  Zimmerman 3!)() 

Installation  of  fans  on  thrashing  machines,  Roethe  and  Bates 3!K) 

Concrete  and  stei-l  fence  posts.  Crundey 3!)1 

Preservative  treatments  for  willow  fence  posts,  Blair 391 

Time-saving  eciuipment  for  handling  growing  chicks,  Shoup 39*2 

Potable  water  for  country  lioust^s 392 

BIKAI,    ECONOMIOS. 

Factors  affecting  costs  of  producing  crops,  Montgomery 392 

[Economic  conditions  on  Yuma  Reclamation  Project  iu  1918],  P.lair 392 

Our  basic  industry,  America's  agricultural  prosperity 393 

British  crop  production,  Russell 393 

Italy's  efforts  to  stimulate  agricultural  production,  MacLean 393 

The  future  grain  supply  of  Austria-Hungary,  Farago 398 

Economics  of  wheat  production  in  Soutli  Africa.  Wolfe •- —  393 

Farm  allotments  in  the  Delhi  State  land  settlement 398 

Cooperative  credit  institutions  in  the  United  States,  Morman 398 

The  L'ederal  farm  loan  system,  Wiprud 3!)4 

Agricultural  i)rices,  Wallace 3!>1 

(Jovernment  control  over  [food]  prices,  Garrett  et  al 394 

Farmers'  Market  Bulletin 394 

Acreage  and  live  stock  returns  of  England  and  Wales,  Tliompson 395 

[Agriculture  in  Japan],  Sato 395 

AGRICULTURAL    EDUCATION. 

[Report  of  the  Executive  Committee  of  the  Association  of  Land-Crant 

Colleges),  Hills 395 

Extension,  Woodbury 895 

Witmen's  institutes 3!)5 

Training  returned  soldiers 395 

The  work  of  the  school  of  Piracicaba,  de  Sousa  Reis 396 

General  science  and  vocational  education,  Nolan 396 

The  educational  basis  foi-  junior  extension  work,  Greene 3!1G 

A  war-modified  course  of  study.  III,  Nature  and  man,  Bi"adford  et  al 396 

Th«'  school-book  of  farming,  P.ailey f- 396 

Illustrative  material  for  teaching  agriculture  iu  the  high  school,  Reid 396 

Suggestions  for  a  graded  course  in  bird  study,  Comstock 397 

MISCELLANEOUS. 

Thirty-second  Annual  Report  of  Indiana  Station,  1919 397 

Thirty-tirst  Annual  Report  of  Kentucky  Station,  1918,  Part  I 397 

Thirtieth  Annual  Report  of  New  Mexico  Station,  1919 397 

Report  of  the  director  .Tuly  1,  1917,  to  June  30,  1910,  Trowbridge 397 

Thirty-eighth  Annual  Report  of  Ohio  Station,  1919 397 

Work  of  the  Yinna  Reclamation  Project  Kxiu>riment  Farm  in  1918,  Blair_  .897 

Monthly  Bulletin  of  the  Ohio  Experiment  Station ^ 397 

Monthly  bulletin  of  the  AVestern  Washington  Substation 397 


LIST  OF  EXPERIMENT  STATION  AND  DEPARTMENT 
PUBLICATIONS  ABSTRACTED. 


stations  in  the  United  Stateft. 

Alabama  College  Station : 

Bui.  210,  Apr.,  1920 333 

Colorado  Station : 

Seed  Lab.  Bui.,  vol.  1,  No.  4, 
Aug.,  1919 337 

Connecticut  State  Station : 

Bui.  Inform.  9,  Oct.,  1919 32G 

Florida  Station  : 

Bui.  156,  Apr.,  1920 335 

Idalio  Station : 

Circ.  9,  Aug.,  1919 378 

Circ.  11,  Jan.,  1920 344 

Indiana  Station  : 

Bui.  234,  Sept.,  1919 375 

Bui.  235,  Feb.,  1920 375 

Bui.  239,  Feb.,  1920 325 

Thirty-second  An.   Itpt.  1910__  330, 
337,  345, 351,  375,  384,  395, 397 

Kentucky  Station : 

Bui.  221,  June  27,  1919 334 

Bui.  222,   Sept.,  1919 389 

Bui.  223,  Oct.,  1919 383 

Bui.  225.  Mar.,  1920 359 

Thirty-first    An.    Kpt.    1918, 

pt.    1 318,  320,  324, 327,  331, 

334, 339,  373,  397 

Louisiana  Stations : 

Bui.  169,  Jan.,  1920 348 

Maine  Station : 

Off.  Insp.  94,  Nov.,  1919__  .3S7,  339 

Michigan  Station : 

Bui.  286,  Jan.,  1920 

Bui.  287,  Dec,  1919 

Circ.  41,  Feb.,  1920 

Circ.  42,  Mar,,  1920 

Montana  Station : 

Circ.  88,  Jan.,  1919 

Circ.  89,  Jan..  1920 

New  Jersey  Stations : 

Bui.  340,  Dec.  30,  1919 

Circ.  109,  May  15,  1919 

New  Mexico  Station  : 

Thirtieth  An.  Ilpt.  1919__  332, 
345,  347,  352,  358, 
377,     378,     386, 


378 
326 
342 
333 

321 
332 

320 
873 

339, 
374, 
397 

New  York  State  Station  : 

Bui.  464,  July,  1919 341 

Tech.  Bui.  66,  Jan.,  1919 354 

VIII 


Stations  in  the  United  States — Contd. 

North  Carolina  Station:  Page. 

Farmers'   Market  Bui.,  vol. 

7,  No.  35,  May  1,  1920 394 

North  Dakota  Station  : 

BuL    136     (Rpts.    1918-19), 

Mar.,  1920 319,322,332,374, 

385,  386,  397 
Spec.  Bui.,  vol.  5 — 

No.  16,  Feb.,  1920 368 

No.  17,  Mar.,  1920 366 

No.  18,  Apr.,  1920 368 

01  do  Station: 

Bui.  338  (Thirty-eighth  An. 

Rpt.),  June,  1919 397 

Mo.  Bui.,  vol.  5 — 

No.    2,    Feb.,    1920__  339,340, 

345,  356,  392,  397 

No.    3,   Mar.,    1920__  324,334, 

339,  341,  351,  397 

No.    4,    Apr..    1920—  321,322, 

340, 342,  377,  391,  397 

No.    5,    May,    1920__  333,340, 

341, 392,  397 

Washington  Station : 

Pop.  Bui.  117,  Oct.  14,  1919-      384 

Pop.  Bui.  118,  Jan.,  1920—      350 

vol.  8,  No.  2,  May,  1920__       333, 

349,  392, 397 

Wisconsin  Station : 

Bui.  311,  Apr.,  1920 335 

U.  8.  Department  of  Agriculture. 

Bui.  812,  The  Clover  and  Alfalfa 
Seed  Chalcis-fly,  T.  D.  Ur- 
bahns 364 

Bui.  824,  Insect  Powder,  C.  C. 
McDonnell,  R.  C.  Roark,  and 
G.  L.  Keenan 352 

Bui.  833,  Chrysanthemum  Midge. 
C.  A.  Weigel  and  H.  L.  San- 
ford  3G0 

Bui.  834j  Black  Grain-stem  Saw- 
fly  of  Europe  in  the  United 
States,  A.  B.  Gahan 303 

Bui.  839,  The  Microscopical  Ex- 
amination of  Flour,  G.  L.  Kee- 
nan and  M.  A.  Lyons 313 

Farmers'  Bui.  1090,  Rabbit  Rais- 
ing, N.   Dearborn 365,378 


[VJM] 


LIST   OF   PUBLICATIONS. 


IX 


U.  S.  J)<{Hirtiii<  nt  of  AiirUuUurc 


-("oil. 
Tiigc. 


FiirnuTs'  Bui.  1094,  Tlio  Alfalfu 

('iiteii>ill:ii-,  V.  L.  WiUlerinuth_      .".57 
Fanners'    lUil.   1097,  The   Stable 
Fly  :  How  to  I'revent  Its  An- 
iioyaiue  and  It.s  Losses  to  Live 

Stock,  F.  C.  Bishopp 3G2 

Farmers'  Bui.  1100,  Cooperative 
Marketing,'  of  Woodland  Frod- 

ucts.  A.  F.  Hawes .".4.") 

("ire.  "),  The  Work  of  the  Yunui 
Iteclaniation  I'rojeet  Experi- 
ment    Farm    in    191S,    It.    E. 

Blair 31S.  :W9,  :W9,  352, 

37(5,  391,  392,  397 
Circ.  88,  Annual   Report  of  the 
Governor    of    Alaska    on    the 

Alaska  Game  Law,  1919 350 

Circ.  89,  Kudzu,  C.  V.  Piper 334 

Circ.  90,  C'ontrol  of  Watermelon 
.\ntliracnose  by  Spraying,  F.  G. 

Meier 348 

Circ.   96,   United    States   Grades 

for  I'otatoes,  H.  E.  Truax 335 

Circ.  97,  United  States  Grades 
for    Bermuda    Onions,    H.    E. 

Tniax 335 

Circ.  98,  The  Installation  of 
Dust  -  collecting  Fans  on 
Thrashing  Machines  for  the 
rreveiiti()U  of  Explosions  and 
I'lrcs  and  for  Grain  Cleaning, 
H.   E.    Koethe,   jr.,   and   E.  N. 

Bates 390 

Circ.  99,  United  States  Grades 
for     Sweet     I'otatoes,     II.     E. 

Truax o.'JO 

Bureau  of  Public  Roads: 
I'ub.  Roads,  vol.  2— 

No.   21-22,    Jan. -Feb., 

1920 387 

No.  23,  Mar.,  1920 387,388 

Weather  liureau : 

Rpt.   1919 318 

Scientific  Contributions :  * 

Methods  for  the  Determina- 
tion of  Borax  in  Ferti- 
lizers and  Fertilizer  Ma- 
terials,   W.    H.    Ross    and 

It.  B.  Deemer 312 

Qualitative  Method  for  the 
Detection     of     Borax     in 


U.  N.  I>(i>(irl  iiK  )it  of  AiiricuUure — Con. 

Scientific  C«mtribiitions — Contd.      Page. 
Mixed    Fertilizers,   W,    R. 
Rope  and  W.  H.  Rtjss 312 

The  Value  of  Wer;tlier  Rec- 
ords in  Fumigation,  R.  S. 
Woglum 319 

The  Farmer's  Part  in  Big- 
ger Crops.  R.  W.  Trul- 
linger 321 

Revision  of  Ichthyoniethia, 
a  Genus  of  Plants  u.sed  for 
Poisoning  Fish,  S.  F. 
Blake 328 

Tlie  Refrigeration  of  P'ruit 
and  Vegetable  Shipments, 
A.  W.   McKay 339 

Avocados,     Particularly 

Guatemalans,  W.  l'openoe_      342 

Avocado     Varieties,     E.     D. 

Vosbury 342 

Forestry  in  the  Douglas  Fir 

Region,  T.  T.  Munger 343 

Important  Foreign  Insect 
Pests  Collected  on  Im- 
ported Nurserv  Stock  in 
1919,  E.  R.  Sasscer 352 

Some  Features  of  the  Cod- 
ling Moth  Problem  in  the 
Ozarks,  D.  Isely  and  A.  J. 
Ackerman 357 

The  Green   .Tapanese  Beetle 

Problem,  .1.  .1.  Davis 302 

The  Strawberry  Rootworm 
Injuring  Roses  in  (ireen- 
liouses,  C.  A.  Weigel  and 
E.   L.   Chambers 302 

Digestibility  of  Raw  Corn, 
1'  o  t  at  o  ,  a  n  d  W  heat 
Starches,  C.  F.  Lang- 
worthy  and  H.  J.  Deuel—      365 

A  Study  of  Guernsey  Breed- 
ing, R.  R.  Graves 378 

The  Biological  Ri'lationships 

of  Ascarids,  B.  Schwartz-      380 

Intestinal  Worms  in  Hogs 
and  Stomach  Worms  in 
Shet.'p,  B.  H.  Ransom 384 

Pressure  of  Green  Concrete 
Against  Forms,  E.  B. 
Smith 389 


^'Printed  in  scientific  nnd  tcclinical  imblication.s  outside   tho  Department. 


EXPERIMENT  STATION  RECORD. 

Vol.  4;5.  Septembeu,  1920.  No.  4. 


The  project  as  a  means  of  formulating  and  defininf^  a  scientific 
iiKjuiry  has  rapidly  gained  grouiiiL  'ind  has  come  into  quite  general 
use.  It  is  an  evidence  of  clearer  and  more  deliberate  planning,  and 
of  more  systematic,  ordered  effort.  As  such  it  is  a  distinct  sign  of 
advance. 

Objection  to  the  project  system  in  experiment  station  work,  quite 
marked  at  one  time,  has  Very  largely  died  out,  for  it  has  proved  to  be 
a  reasonable  basis  of  operation  in  research  as  in  engineering  or  in- 
dustry, and  to  have  marked  advantages.  It  is  found  not  to  impose 
undue  restraint  on  the  freedom  of  investigation,  but  on  the  other 
hand  to  give  stability  and  direction  to  it.  It  has  proved  to  be  a 
ronvenience  to  workers  as  well  as  administrative  officers,  and  to  be  an 
essential  in  organized  effort.  Nothing  has  done  more  to  give  charac- 
ter and  direction  to  the  various  types  of  station  work,  or  to  promote 
adequate  preliminary  study  and  planning. 

It  would  have  been  well  if  the  project  system  had  come  into  nse  in 
the  early  days  of  the  stations,  when  there  was  need  in  so  many  cases 
for  clear  thinking  in  regard  to  the  laying  out  and  conduct  of  experi- 
mental inquiry,  and  when  with  many  inexperienced  workers  it  was 
important  to  know  both  whither  they  were  headed  and  when  they  had 
actually  arrived.  Such  a  system  might  have  enabled  the  checking  of 
some  rambling  efforts,  the  purpose  and  means  for  which  were  vague 
or  inadequate,  and  thus  have  resulted  in  economy  of  the  meagre 
funds.  At  all  events,  it  would  in  some  measure  have  avoided  activi- 
ties which  turned  out  to  be  misdirected,  and  have  hastened  the  da}^  of 
more  deliberate  planning.  It  was  because  both  the  aim  and  the 
method  were  often  indefinite  or  obscure  that  there  was  difficulty  in 
following  them  or  holding  them  within  reasonable  bounds.  A  false 
view  of  freedom,  of  the  informality  of  research,  and  dependence  on 
the  inspiration  of  the  moment,  often  made  it  difficult  to  formulate 
these  activities,  and  was  the  main  basis  of  objection  to  attempting  to 
do  so. 

While  the  project  system  has  now  become  an  accomplished  fact  in 
station  work,  in  its  practical  form  it  represents  a  considerable  variety 
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of  views  as  to  what  a  project  is  or  ought  to  be,  and  of  the  method  of 
carrying  it  out.  Witli  some  it  is  a  definite,  limited  undertaking, 
aimed  at  a  specific  point;  with  others  it  represents  a  broad  line  or 
even  a  field  of  work;  while  with  still  others  it  is  a  less  definite 
basis  for  tlie  allotment  of  funds.  Manifestly  it  is  not  a  thing  to  be 
standardized,  but  on  the  other  hand  it  ought  clearly  to  conform  to 
certain  essentials  as  far  as  experience  and  good  usage  have  disclosed 
them. 

According  to  the  dictionary,  a  project  is  an  undertaking — some- 
thing j)rojected,  designed,  or  intended  to  be  accomplished;  a  purpose, 
a  plan,  a  course  of  action  marked  out  to  attain  a  definite  end. 

As  it  has  come  to  be  employed  in  research,  it  is  an  ordered  effort  at 
the  solution  of  a  problem  or  the  securing  of  exact  information  on  a 
particular  topic;  but  since  in  practice  many  of  the  existing  projects 
are  of  long  standing  they  represent  a  considerable  variety  of  views 
in  their  nature  and  range,  and  embody  some  practices  which  it  is 
desirable  to  avoid.  It  may  be  profitable  to  consider  the  more  essen- 
tial elements  and  attributes  of  the  project,  as  applied  to  such  condi- 
tions as  obtain  in  an  experiment  station  supported  by  the  public 
and  founded  on  certain  expectations  as  to  practical  advantage. 

Viewed  from  the  standpoint  of  research  especially,  leaving  aside 
the  less  formal  or  intensive  types  of  effort,  a  project  in  agricultural 
inquiry  is  first  of  all  a  scientific  undertaking.  It  aims  to  advance 
science  and  through  it  the  art,  and  it  is  conducted  in  accordance  with 
the  method  of  science.  It  is  subject  to  the  same  critical  test  and  re- 
view that  is  applied  to  work  in  other  branches  of  science.  It  implies 
accuracy  and  precision,  and  completeness  as  far  as  it  goes. 

Its  purpose  is  "  finding  out  and  learning  how  " ;  it  is  "  to  seek  out 
wisdom  and  the  reason  of  things."  Hence  it  must  be  dominated  by 
the  spirit  of  inquiry.  A  project  in  research  will  seek  to  understand 
the  purport  of  the  result — what  does  it  mean,  why  is  it  so,  and  what 
does  it  help  us  to  understand? 

A  research  project  deals  with  things  that  are  fundamental — it 
may  be  a  rule,  a  principle,  a  law,  a  relationship ;  something  that  ap- 
plies generally  or  may  be  expected  to  follow  under  a  given  set  of 
conditions.  It  does  not  stop  with  superficial  observations  or  facts ; 
it  aims  to  disclose  the  underlying  principle  or  condition  of  relation- 
ship. Instead  of  being  satisfied  with  the  purely  empirical,  it  at- 
tempts to  trace  findings  back  to  science  or  theory.  It  does  not  end 
Avith  the  gathering  of  observations  and  data,  or  those  which  are 
merely  comparative,  but  it  seeks  to  develop  basic  facts  and  to  estab- 
lish their  universality.  Experimental  data  and  routine  observations 
are  means  and  not  themselves  the  ends  in  research.  They  are  de- 
signed for  use  and  it  is  their  use  which  makes  them  a  part  of  re- 
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searcli.  Tliey  are  secured  because  of  the  end  in  view,  and  their 
determination  is  dominated  by  the  purpose  and  the  use  they  Avill 
serve  in  solvinfi^  tlie  questions  at  issue.  Investig^ation  has  sometimes 
l)e<run  and  ended  with  superficial  facts  and  observations,  the  real 
meaning  or  significance  of  which  has  neither  been  disclosed  nor 
adequately  sought. 

A  research  x^roject  is  constructive  in  design;  it  auns  to  advance 
knowledge  by  considered  steps,  building  up  on  what  others  have 
learned  and  profiting  by  their  experience  and  results.  It  is  sometimes 
necessary  to  verify  the  findings  of  others  if  there  is  reason  to  doubt 
them,  but  the  purpose  is  to  use  the  information  in  establishing  a  firmer 
foundation.  The  effort  is  not  a  mere  repetition  or  imitation,  but 
embodies  something  original  in  method  or  interpretation.  It  is  not 
merely  a  demonstration  that  someone  else  was  right  or  wrong. 
Originality  in  research  implies  going  outside  of  what  is  known  or 
practiced,  and  injecting  something  new  in  purpose  or  procedure.  The 
scientific  method  of  advancing  knowledge  is  the  substitution  of  de- 
tailed and  verifiable  results  for  broad,  unproved  generalities  de- 
rived from  practice  or  from  inadequate  experiment  and  speculation. 

Original  research  concerns  itself  primarily  with  the  things  which 
are  essential  to  the  solution  of  the  problem  in  question,  rather  than 
Avith  matters  which  are  trivial  or  commonplace  in  themselves.  It  is 
the  basic  fact  that  is  being  sought.  Some  points  which  are  ap- 
l)arently  small  or  insignificant  often  need  to  be  studied  because  of 
their  important  bearings  on  the  question  at  issue,  while  others  which 
might  be  included  are  inconsequential  and  unimportant  as  far  as  the 
main  purpose  is  concerned,  and  do  not  affect  the  safety  of  genei'aliza- 
tion.  Once  the  central  idea  has  been  established,  it  may  not  l^e  the 
part  of  research  to  pursue  the  subject  in  all  its  minor  aspects  or  man- 
ifestations, for  the  making  of  such  tests  is  largely  a  routine  matter 
not  calling  for  special  ability,  which  may  be  left  to  others  or  to  special 
occasion.  The  drawing  of  such  lines  calls  for  discrimination  in  out- 
lining and  conducting  projects  to  maintain  their  fundamental  and 
constructive  character,  and  prevent  drifting  into  relatively  unimpor- 
tant sidelines. 

It  will  be  evident  therefore  that  a  research  project  should  be  pro- 
gressive in  its  conception  and  its  conduct,  proceeding  in  a  systematic 
and  orderly  way  from  one  essential  point  to  another.  It  is  not  a 
conventionalized  effort  and  it  does  not  adhere  to  a  stereotyped  plan, 
but  the  method  and  plan  will  be  progressive  although  the  idtiniate 
object  remain  permanent.  These  develop  with  the  investigation,  and 
the  leader  is  constantly  on  the  alert  for  new  points  of  attack  or  means 
of  securing  enlightening  suggestions.  Tlie  watchword  in  research 
is  advancement,  and  that  is  what  determines  its  success. 
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The  subject  of  a  project  should  be  concerned  with  something  which 
it  is  deemed  feasible  to  ascertain,  and  not  merely  something  that  it 
might  be  desirable  to  know.  It  is  necessary  to  determine  this  feasi- 
bility at  the  outset  as  far  as  possible.  Science  proceeds  on  the  basis 
that  there  is  nothing  which  may  not  be  known,  but  in  specific  cases 
the  time  may  not  be  ripe  for  it.  It  may  well  be  that  more  work  on 
methods  or  technique,  or  a  more  adequate  background  of  general 
information  in  science,  is  necessary  before  the  particular  question  at 
issue  can  be  successfully  solved.  This  has  been  true  in  years  past 
in  regard  to  numerous  agricultural  topics,  and  has  explained  attempts 
which  have  been  abortive  or  inconclusive.  After  the  feasibility  of 
a  project  has  been  reasonably  tested  and  found  lacking,  or  the  plan 
not  found  competent  to  meet  the  needs  of  the  case,  it  is  natural  that 
something  should  be  done  about  it.  Mere  traversing  of  the  same 
ground  is  unprofitable,  and  unless  obstacles  can  be  overcome  progress 
can  not  be  expected. 

The  theme  or  subject  does  not  alone  constitute  a  research  project; 
it  is  the  means  to  be  employed  and  what  is  to  be  put  into  the 
effort  that  gives  it  life  and  promise.  It  is  easy  to  formulate  topics 
for  research — subjects  on  which  it  would  be  desirable  to  have  more 
positive  light,  but  it  is  less  easy  to  define  the  method  of  attack  and 
the  means  which  may  be  expected  to  afford  this  light.  Unless  it  is 
l^ossible  to  work  out  the  plan  tentatively  in  advance,  the  investigation 
will  start  in  the  dark,  with  the  prospect  of  much  groping  and  lost 
motion  and  possible  miscarriage  in  the  end. 

It  is  because  the  project  is  a  definitely  planned  and  conceived  effort 
that  the  statement  of  it  is  of  great  importance.  It  is  the  starting 
point,  and  it  expresses  the  spirit  and  the  nature  of  the  undertaking. 
It  shows  the  preparation  which  has  been  made  for  it,  the  originality 
of  the  effort,  and  in  large  measure  determines  the  general  character 
and  probable  effectiveness  of  the  work  under  it.  wA 

In  practice  stress  is  more  likely  to  be  laid  on  making  the  subject 
and  purpose  of  a  project  complete  than  in  making  the  general  pro- 
cedure so.  This  is  perhaps  natural  from  the  difficulty  of  anticipating 
the  course  which  will  be  necessary,  except  in  a  general  way,  but  it 
sometimes  leads  to  broad  projects  which  it  is  impractical  to  carry  out 
or  which  lead  to  scattered  effort. 

Since  a  research  project  is  not  a  fortuitous  or  circumstantial  affair 
further  than  can  be  avoided,  but  is  conceived  in  the  best  light  avail- 
able, it  is  evident  that  the  project  statement  must  be  a  carefully  con- 
sidered, deliberate  product.  In  the  haste  to  get  to  work  this  has  not 
always  been  the  case.  No  one  would  expect  to  start  out  upon  a 
building  project  to  cost  $50,000  or  $100,000,  or  an  exploration  of  a 
new  region  to  cover  several  years,  without  thorough  study  and  plan- 
ning.   One  who  sets  out  to  enter  an  unfamiliar  region  or  to  perform 
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!i  task  of  unusual  fluiractor  without  first  gettin*;  all  possible  li<rlit 
and  makin<;  as  adequate  i)iovision  in  advance  as  forethou<!:ht  could 
devise,  would  be  thought  lacking  in  wisdom  and  to  risk  partial  failure 
if  not  disaster.  Similarly  in  research,  the  review  of  the  field,  the 
study  of  the  problem,  and  the  development  of  adequate  plans  are 
necessary  ixreparator}-  steps,  the  product  of  which  is  embodied  in  the 
project  statement. 

Constructive  research  involves  originality,  hence  it  must  be  l)ased 
on  a  knowledge  of  what  has  been  done  and  the  actual  status  of  the 
question,  and  upon  this  the  necessary  steps  planned  to  advance  or 
lound  out  the  subject  in  its  scientific  aspects.  It  is  the  point  of 
departure  in  a  line  of  inquiry. 

It  is  self-evident  from  the  nature  of  the  case  that  a  research  project 
deals  with  something  definite — a  specific  problem  or  a  phase  of  it, 
the  solution  of  which  seems  reasonably  feasible  and  the  plan  adequate. 
Science  is  exact,  and  an  attempt  to  add  to  it  by  research  is  naturally 
exact  in  purpose  as  well  as  in  method.  If  something  is  being  sought, 
presumably  that  something  is  well  defined  and  lies  clear  in  the  mind 
of  the  one  seeking  it.  The  undertaking  is  entered  upon  with  design. 
And  because  it  has  definite  aim  and  attempts  to  establish  some  new 
scientific  fact  or  relationship,  it  is  necessarily  restricted  in  scope. 

This  seems  so  fundamental  and  obvious  that  it  is  surprising  how 
often  it  has  been  contravened  in  formulating  projects  for  research. 
To  find  out  something  new  in  regard  to  Nature's  laws  or  manifesta- 
tions, or  to  establish  something  of  permanent  character  not  known 
before  requires  close  application,  and  it  is  easy  to  make  the  mistake 
of  being  overambitious  in  laying  out  too  large  a  theme  or  subject. 
To  expect  that  sweeping  discoveries  of  original  nature  may  be  made 
at  one  stroke  or  gradually  disclosed  by  an  aggregation  of  miscel- 
laneous data  over  a  broad  general  field  is  to  misconceive  the  method 
of  original  inquiry  and  the  manner  by  which  the  world's  knowledge 
has  grown.  xV  limited  undertaking  evidences  analytical  ability  in 
seeing  into  a  subject  or  dissecting  a  question  which  in  its  entirety 
may  represent  a  field  or  a  many-sided  problem,  and  it  indicates  a 
clear  and  definite  purpose. 

The  worker  who  takes  for  a  project  a  large  question  involving  a 
broad  field  rarely  sees  clearly  what  is  actually  involved  in  it;  he 
"  fails  to  see  the  woods  for  the  trees."  His  ambition  or  his  sense  of 
what  it  would  be  desirable  to  accomplish  has  become  his  guide,  rather 
than  a  clear  vision  of  the  nature  of  the  subject  and  how  it  must  be 
approached  and  worked  out  step  by  step.  In  agriculture  our  prob- 
lems are  unusually  complex,  and  they  come  to  the  station  workers  in 
their  practical  form,  often  representing  aggregations  of  questions 
rather  than  specific  and  limited  subjects  of  inquiry.     Before  they 
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can  be  solved  there  must  be  a  knowledge  of  their  component  parts — 
of  what  constitutes  them;  and  the  analysis  or  dissection  of  them  is 
often  quite  as  intimately  scientific  as  the  synthetic  stages  in  their 
solution.  There  is  much  need  therefore  for  a  careful  definition  of 
problems  in  agriculture  as  a  preliminary  to  outlining  research  upon 
them. 

As  a  research  project  is  purposeful  and  is  guided  by  a  plan  or 
hypothesis,  it  is  diametrically  opposed  to  the  indiscriminate  or  inde- 
terminate accumulation  of  data.  This  is  a  distinction  that  needs  espe- 
cially to  be  recognized  at  the  present  stage.  In  former  years  there 
was  such  a  paucity  of  information  as  to  what  would  follow  a  certain 
practice  or  a  continued  course  of  action  that  the  rather  routine 
gathering  of  data  might  give  information  which  was  original  for 
the  time  and  important  in  supplying  a  background  for  more  specific 
plans.  Many  long  continued  observations  and  experiments  of  that 
type  did  not  set  out  to  test  a  theory  or  hypothesis,  but  mainly  to 
see  what  would  happen.  This  was  especially  true  of  a  certain  class 
of  field  experiments.  The  time  was  not  ripe  for  soil  studies  as  we 
now  understand  them,  or  for  intimate  inquiry  into  the  relations  of 
plant  and  environment.  These  commenced  later ;  but  the  immediate 
purpose  of  such  field  work  was  largely  to  secure  certain  empirical 
facts  which  would  be  helpful  to  practice. 

Following  the  example  of  the  Rothamsted  Experimental  Station, 
whose  system  of  plat  experiments  had  become  classic,  many  colleges 
and  stations  in  this  country  early  established  similar  field  experi- 
ments, which  were  devoted  to  the  accumulation  of  data  according 
to  a  fixed  plan.  Much  importance  was  attached  to  the  continuity 
of  such  experiments  without  change,  and  as  time  went  on  the  older 
series  became  venerated  quite  as  much  for  their  age,  apparently,  as 
for  what  they  had  proved  or  what  the  kind  of  effort  applied  to  them 
was  competent  to  prove.  Although  defects  were  in  some  cases  de- 
tected in  them  which  must  be  allowed  for,  and  they  were  not  supply- 
ing additional  new  facts,  there  was  hesitation  in  modifying  them  or 
doing  anything  which  would  interfere  with  their  historic  course. 
Hence  it  happened  that  data  continued  to  be  accumulated  from  them 
long  after  such  data  were  made  the  subject  of  critical  study. 

No  one  would  wish  to  reflect  upon  the  value  for  the  time  of  these 
early  efforts,  but  they  need  to  be  judged  in  the  light  of  the  period  and 
the  status  of  knowledge  they  represented.  Criticism  is  more  proper- 
ly directed  at  their  frequent  neglect  as  a  source  of  suggestion  for 
more  specific  inquiry,  and  at  the  continuance  of  undue  emphasis  on 
the  accumulation  of  data  according  to  a  conventional  plan — of  the 
periodical  summary  of  comparative  results  rather  than  of  the  pro- 
gressive study  of  them  in  the  attempt  to  learn  what  they  mean. 


■fj 
4 


1920]  EDTTOrJAL.  307 

Sjiiii  iiii  :icciiimil;ition  of  dati!  is  often  vi<2:oiV)iisly  defended  by 
f'itin«x  the  case  of  the  Kothamsted  experiments,  luyinjj^  chief  emphasis 
on  their  aire  and  overlooking  a  distinctive  featnre  that  has  cliaracter- 
ized  those  experiments  ahnost  from  the  first.  If  those  experiments 
had  remained  stereotyped,  and  if  throughout  their  history  they  had 
not  been  marked  by  a  type  of  inquiry  which  sought  diligently  the 
reason  for  the  results  and  the  relationships  which  they  expressed, 
they  would  have  been  far  less  illustrious  examples  and  would  have 
wielded  a  much  smaller  influence. 

It  is  well  to  remember  that  the  work  at  Rothamsted  has  repre- 
sented progressive  stages  of  field  experimentation.  At  first  it  A\as 
developing  a  method  of  plat  experimentation ;  later  it  was  a  study 
of  the  balance  of  fertilizing  ingi'eclients  in  the  soil,  the  taking  up  and 
the  loss  of  elements,  the  residual  value  of  manure  and  fertilizer,  etc. ; 
and  this  subsequently  led  to  supplementing  the  work  of  the  chemist 
by  that  of  the  bacteriologist,  with  significant  findings.  Still  later 
various  other  types  of  soil  study  were  taken  up,  the  reciprocal  re- 
lations of  organic  and  inorganic  elements  of  the  soil,  and  other 
fundamental  questions ;  and  for  years  the  recording  of  results  on 
the  field  plats  has  been  accompanied  by  a  searching  study  of  the 
meaning  and  the  significance  of  the  results.  This  has  tended,  to 
make  the  station  primarily  an  institute  for  soil  technology,  the 
largest  of  its  kind,  in  the  world.  While  the  original  plan  of  certain 
experiments  has  been  retained,  the  data  from  them  have  not  been 
viewed  as  an  end,  but  as  a  step  and  a  means  in  investigation.  The 
field  work  has  gone  hand  in  hand  with  intensive  laboratory  work, 
not  alone  analytical  and  routine,  but  research  upon  points  suggested 
by  the  quantitative  field  data  and  their  interpretation. 

It  is  this  spirit  of  inquiry  accompanying  the  experiments  through 
all  the  years  and  the  advantage  which  has  been  taken  of  the  oppor- 
tunity afforded  by  them  that  has  made  them  what  they  are.  This 
fact  needs  to  be  adequately  recognized  in  stressing  the  importance 
of  long  continued  experiments.  It  is  a  great  lesson  from  the  Eoth- 
amsted  work.  The  experimenter  who  sets  out  with  no  more  definite 
plan  or  aim  than  to  see  what  will  happen  through  a  long  course  of 
years,  needs  to  tako  care  that  the  effort  does  not  degenerate  into 
the  mere  routine  gathering  and  summation  of  the  results.  Unless 
the  element  of  inquiry  is  early  injected  into  the  undertaking  and 
maintained,  the  work  may  actually  represent  a  marking  of  time  as 
far  as  research  is  concerned,  a  postponement  of  investigation  which 
yearly  becomes  more  remote.  The  data  themselves  need  to  be  viewed 
in  the  light  of  furnishing  material  for  investigation,  the  basis  of 
possible  facts  and  prospective  subjects  of  research. 
24S2°— 20 ^2 
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One  important  value  of  long  continued  experiments  at  the  present 
stage  lies  in  the  questions  they  raise  and  the  suggestions  they  offer 
for  specific  studies,  and  if  they  do  not  result  in  such  studies  as  a  real 
part  of  the  plan,  the  experiments  miss  much  of  their  research  value 
and  the  effort  may  not  attain  its  research  character.  Naturally  such 
suggestions  can  not  all  be  taken  up  simultaneously  or  in  a  single 
project.  They  represent  a  multitude  of  subjects  in  investigation,  and 
the  studied  progress  of  such  experiments  ought  to  help  increasingly 
in  the  analysis  and  differentiation  of  complex  questions  in  soil  fer- 
tility and  crop  response. 

A  project  in  research  seeks  an  authoritative  answer.  Its  purpose 
distinguishes  it  from  routine  effort.  It  is  what  a  worker  puts  into 
his  project,  rather  than  the  data  he  takes  out  from  his  experiments 
that  determines  its  research  value.  As  has  been  said,  "  neither 
logic  without  observation  nor  observation  without  logic  can  move 
one  step  in  the  formation  of  science."  The  mistaking  of  assembled 
facts  and  observations  for  the  solution  of  a  project,  without  the  inten- 
sive search  which  the  answer  requires,  may  lead  to  the  assumption 
that  a  discovery  has  been  made  when  in  reality  it  has  been  overlooked. 

Every  research  project  looks  toward  completion.  It  is  a  limited 
undertaldng,  and  it  is  something  to  be  accomplished.  As  it  is  not  a 
field  of  work  but  deals  with  a  definite  topic,  the  expectation  is  that 
it  will  be  completed  in  a  longer  or  shorter  time,  dependent  on  its 
character,  and  that  the  completion  will  be  recognized  when  the  pur- 
pose has  been  accomplished.  The  work  may  lead  to  other  investiga-  j 
tions  or  other  phases  in  the  same  general  field ;  this  is  evidence  of  the'] 
progress  it  marks.  But  the  effort  should  preferably  be  so  organized 
that  the  end  may  be  in  sight  and  attainable  in  a  reasonable  time. 

Apparently  this  has  not  always  been  given  the  attention  it  deserves. 
The  terminal  facilities  of  some  projects  seem  to  be  poor.  The  in- 
ference is  that  either  the  workers  do  not  recognize  when  they  have 
arrived  or  are  distrustful  of  their  conclusions,  for  there  is  reluctance 
in  bringing  the  project  to  a  head  and  closing  it  out  as  far  as  that 
particular  topic  is  concerned.  Projects  are  continued  without  definite 
conclusions  for  many  years,  and  are  planned  to  be  further  continued 
without  materially  modifying  the  theory  or  plan  or  narrowing  the 
range.  Progress  is  accordingly  slow,  except  that  a  large  body  of 
data  is  acquired,  but  light  to  guide  further  effort  or  to  definitely 
clear  up  one  point  after  another  as  steps  in  progress  is  not  reflected 
in  the  course  of  procedure. 

It  is  usually  impossible  and  undesirable  to  place  any  time  limit 
on  a  research  project,  for  the  rapidity  of  progress  can  not  be  foretold 
and  unexpected  difficulties  or  unusually  suggestive  results  may  de- 
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velop.  But  there  is  sometimes  a  tendency  to  clinp:  to  a  project  after 
the  main  point  it  set  out  to  settle  has  been  determined,  or  to  digress 
from  it  to  other  points  which  tend  to  expand  it  indefinitely  in  time 
and  scope.  Some  workers  are  prone  to  outline  projects  so  })road 
and  comprehensive  that  they  will  require  years  and  possibly  a  life- 
time for  accomi)lishment.  As  an  ex})ression  of  a  hifrh  ambition  such 
projects  ma}^  deserve  approval,  but  as  practicable  undertakings  they 
are  often  w' ide  of  the  mark  and  are  apt  to  represent  a  tendency  toward 
diffusion  rather  than  concentration. 

One  disadvantage  of  too  large  and  time  consuming  projects  is  the 
uncertainty  of  the  personnel  and  the  chances  of  change  to  another 
location.  Projects  represent  individual  effort.  Workers  ordinarily 
select  and  state  their  own  projects.  They  may  be  engaged  for  work 
in  a  particular  field  but  they  are  less  successfully  assigned  to  estab- 
lislied  and  incompleted  investigations.  "When  a  change  comes  in  the 
leadership  of  a  long-time  investigation  there  is  difficulty  in  providing 
for  its  continuance,  at  least  without  considerable  loss  of  efficiency  and 
zeal.  Such  projects  are  therefore  disadvantageous  to  the  station 
unless  they  are  so  organized  as  to  represent  distinct  phases  or  steps 
which  may  be  completed  in  reasonable  time,  or  which  it  may  be 
feasible  for  another  to  carry  forward. 

On  the  other  hand,  unfinished  studies  can  not  always  be  transferred 
to  another  institution  when  a  change  of  location  is  made,  and  hence 
the  investigator  may  suffer  loss  of  opportunity  and  of  credit  for 
what  he  has  done.  Large,  comprehensive  projects  usually  involve 
more  extensive  plant  and  operations,  and  greater  expense  in  main- 
tenance, while  the  progress  from  year  to  year  is  less  definite.  The 
station  is  thus  burdened  for  an  indefinite  period  with  a  heavy  over- 
head which  can  not  be  reduced  and  which  may  prevent  other  work 
being  taken  up  as  it  assumes  importance;  and  the  investigator  him- 
.self  may  loose  some  of  the  incentive  which  comes  from  accomplish- 
ment, and  may  advance  his  reputation  less  rapidly  than  if  the  units 
of  his  effort  were  smaller. 

This  view  is  not  opposed  to  large  undertakings  when  properly 
organized,  and  it  does  not  imply  that  a  station  should  confine  itself 
to  simple  things  which  can  be  quickly  accomplished.  Rather  it 
suggests  the  advantage  of  analysis  of  large  problems  and  of  organi- 
zation of  the  work  under  them  so  that  they  may  progress  step  b}^  step 
instead  of  attempting  to  advance  simultaneously  along  a  broad  front. 

The  making  of  research  projects  requires  study,  quite  as  much  as 
'arrying  them  on.  Much  time  and  economy  of  effort  may  be  gained 
by  such  study  and  examination  at  the  outset,  determining  not  only  the 
Tiethods  of  approach  but  the  practicable  units  of  effort.  Many  of 
he  existing  projects  were  made  ten  or  fifteen  years  ago  or  even 
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longer,  and  their  simplification  might  now  be  both  feasible  and 
profitable.  Certain  phases  have  undoubtedly  been  solved  or  their 
real  nature  determined,  so  that  a  redirection  of  the  project  is  pos- 
sible, giving  it  greater  definiteness  and  more  limited  range.  The 
study  of  such  complex  and  long-continuod  projects  as  to  their  prog- 
ress and  promise  will  often  start  with  the  director's  office,  for  action 
looking  to  the  shaping  of  a  live,  practicable  program  is  a  part  of 
ffood  administration. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


AGRICULTURAL  CHEMISTRY— AGROTECHNY. 

Chemical  investigation  of  amylases  and  related  enzyms,  II.  C.  Siiekman 
{Carnegie  Inst.  Wash.  Year  Book,  18  (1919),  pp.  328-330) .—This  is  the  annual 
progress  report  of  the  author's  investigations  of  amylases  and  related  enzyms. 
In  addition  to  the  continuation  of  the  studies  referred  to  in  tlie  report  of  the 
previous  year  (E.  S.  K.,  40,  p.  60S),  an  extended  study  has  been  begun  of  the 
effects  of  amino  acids  upon  the  enzymic  hydrolysis  of  starch  by  different 
amylases.  The  results  of  this  study  as  so  far  published  have  been  noted  from 
another  source  (E.  S.  K.,  42,  p.  203). 

Determination  of  small  quantities  of  iron,  M.  L.  Mathieu  (Bui.  Assoc. 
Chim.  Sucr.  ct  Distill.,  37  (I'.IW),  No.  6,  pp.  205-20S)  .—Sources  of  error  in  the 
usual  colorimetric  methods  for  the  determination  of  small  amounts  of  iron  are 
noted,  and  a  method  is  described  which  is  said  to  avoid  these  errors. 

The  method  as  applied  to  wine  must  consists  in  evaporating  5  or  10  cc.  of  the 
Siimple  in  a  platinum  crucible  and  ashing  at  low  red  heat.  The  ash  is  taken  up 
in  5  cc.  of  HCl  (1 : 4),  10  cc.  of  a  1  i)er  cent  solution  of  KCN.S  is  added,  and  the 
contents  of  the  crucible  are  washed  into  a  graduated  tube  and  made  up  to  50 
cc.  This  is  checked  with  iv  similar  tube  to  which  is  added  from  a  burette  a 
solution  of  pure  ferric  chlorid  containing  0.0001  gm.  in  1  cc.  until  the  color  is 
Identical  with  that  of  the  tube  containing  the  sample. 

The  test  is  said  to  be  sensitive  between  the  limits  of  0.01  and  0.2  mg.  of  iron 
in  10  cc. 

Some  factors  influencing  the  quantitative  determination  of  clilorids  in 
soil,  C.  T.  HiKST  and  J.  E.  Greaves  (l-^oil  SH.,  9  (1!)20),  No.  1,  pp.  41-51). — 
Experiments  conducted  at  the  Utah  Elxperiment  Station  with  a  heavy  black  clay 
loam  soil  to  study  factors  influencing  the  determination  of  clilorids  in  soils  are 
reported.     The  work  was  based  on  the  Mohr  and  A'olhard  methods. 

It  was  found  that  equally  satisfactoiy  soil  extracts  from  which  the  chlorids 
are  to  be  determined  are  obtained  either  by  the  use  of  2  gm.  of  alum  or  by  the 
Pasteur-Chamberland  filter.  The  extract  obtained  by  use  of  the  centrifuge  gave 
higher  results,  due  perhaps  lo  the  presence  of  proteins  or  other  colloids  in  sus- 
pension. The  quantity  of  chlorids  obtained  by  the  use  of  5  parts  of  water  to 
1  part  of  soil  was  the  same  as  with  larger  quantities  of  water.  It  was  found 
that  nothing  is  to  be  gained  by  agitating  the  soil  and  water  for  more  than  five 
minutes  if  the  soil  is  finely  divided  and  the  solution  vigorously  shaken.  The 
Mohr  and  Volhard  methods  gave  low  results  in  the  presence  of  nitrates  of  the 
alkali  and  the  alkali  earths,  and  the  Volhard  method  low  results  in  the  presence 
of  carbonates  of  the  alkali  and  alkali  earths.  The  Mohr  method  gave  high 
results  iu  the  presence  of  carbonates  due  to  the  precipitation  of  silver  carbonate. 
The  Volhard  method  gave  more  concordant  and,  as  judged  by  the  gravimetric 
method,  more  nearly  exact  results  than  the  IMohr  method.  Ethyl  alcohol  caused 
tlie  coagulation  of  silver  chlorid  as  well  as  ether  or  boiling. 
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The  best  results  were  obtained  by  the  following  method :  "  One  hundred  ftnis. 
of  finely  pulverized  soil  was  agitated  in  a  mechanical  shaker  for  five  minutes 
and  clarified  either  by  the  use  of  2  gm.  of  alum  or  by  the  Pasteur-Chamherlaiid 
filter ;  20-cc.  portions  were  pipetted  into  ground-glass-stoppered  bottles  and  an 
excess  of  0.1/n  silver  nitrate  added;  10  cc.  of  95  per  cent  ethyl  alcohol  wa>< 
added,  and  the  mixture  shaken  until  the  silver  chlorid  was  coagulated  and  the 
supernatant  solution  was  clear;  2  cc.  of  ferric  sulphate  solution  containing  20 
gra.  of  ferric  sulphate  to  500  cc.  of  water  and  5  cc.  of  dilute  nitric  acid  were 
added ;  the  excess  of  silver  nitrate  was  then  titrated  by  the  use  of  0.1/n 
NH4CNS." 

Concerning  the  effect  of  heat  on  the  reaction  between  lime-water  and 
acid  soils,  II.  H.  Robinson  {Soil  ScL,  9  {1920),  No.  2,  pp.  151-157).— Results 
obtaineil  by  a  study  of  the  Veitch  lime-water  method  for  determining  soil 
acidity,  as  conducted  at  the  Oregon  Experiment  Station,  are  reported. 

It  was  found  that  the  lime  requirement  of  the  soil  as  shown  by  the  lime-water 
method  indicates  a  reaction  that  takes  place  under  the  conditions  performed, 
and  that  the  results  will  be  affected  by  any  variation  of  the  following  factors : 
(1)  The  physical  or  chemical  properties  of  the  soil,  (2)  probably  by  the  ratio 
of  amount  of  soil  to  quantity  of  solutions  to  be  evaporated,  (3)  the  tempeni- 
ture  at  which  evaporation  is  made,  (4)  continued  heating  after  the  soil  has 
been  dehydrated,  (5)  the  length  of  time  during  which  treated  and  dried  soil 
remains  in  contact  with  water,  and  (6)  the  source  of  heat,  namely,  steam  bath, 
sand  bath,  hot  plate,  etc.  Results  will  be  comparative  when  the  lime-water 
method  is  used  if  the  determinations  are  conducted  in  exactly  the  same  man- 
ner. The  data  are  thought  to  emphasize  the  necessity  of  controlling  all  in- 
fluencing factors  if  the  lime-water  method  is  used  to  observe  changes  in  a  soil 
by  comparison  of  results  obtained  at  different  times. 

Methods  for  the  determination  of  borax  in  fertilizers  and  fertilizer 
materials,  W.  H.  Ross  and  R.  B.  Deemer  {Aiuer.  Fert.,  52  {1920),  No.  6,  pp. 
62-64). — This  is  a  revision  of  the  methods  previously  noted  (E.  S.  R.,  42,  p. 
313),  a  few  minor  changes  having  been  made  as  an  outcome  of  further  work  on 
the  subject. 

Qualitative  method  for  the  detection  of  borax  in  mixed  fertilizers,  AV.  R. 
Pope  and  W.  H.  Ross  {Amer.  Fert.,  52  {1920),  No.  6,  pp.  65,  66).— This  quali- 
tative method  for  detecting  borax  in  mixed  fertilizers,  which  has  been  de- 
veloped at  the  Bureau  of  Soils,  U.  S.  Department  of  Agriculture,  is  recom- 
mended particularly  for  use  in  eliminating  fertilizer  samples  which  contain 
distinctly  less  than  0.1  per  cent  of  borax.    The  method  is  as  follows: 

Weigh  2  gm.  of  the  powdered  sample  into  a  small  flask,  mix  with  2  cc.  of 
water  and  48  cc.  of  95  per  cent  alcohol,  shake  thoroughly,  and  filter.  Transfer 
a  5  cc.  portion  of  the  filtrate  to  a  small  porcelain  evaporating  dish,  add  one 
drop  of  a  1  per  cent  solution  of  phenolphthalein  in  alcohol,  and  just  enough 
approximately  n/2  NaOH  to  make  the  solution  alkaline,  avoiding  an  excess. 
Evaporate  to  dryness  on  a  steam  bath,  ignite  below  redness  until  the  organic 
matter  is  fully  carbonized,  and  treat  the  ignited  residue  with  0.5  cc.  of  ap- 
proximately n/2  PICl  and  about  10  cc.  of  hot  water.  Filter  if  necessary  into  a 
small  porcelain  evaporating  dish,  wash  two  or  three  times  with  hot  water,  and 
bring  the  volume  of  the  titrate  to  about  25  cc.  Add  to  the  solution  1  cc.  of  a  1 
per  cent  solution  of  turmeric  in  alcohol,  stir,  and  evaporate  to  dryness  on  a 
steam  bath.  A  pink  coloration  which  turns  olive  green  on  the  addition  of 
KaOH  confirms  the  presence  of  borax.  If  this  is  matched  against  a  standard 
solution  of  boric  acid  treated  in  the  same  way  with  the  use  of  tincture  of 
curcumin  instead  of  turmeric,  it  is  possible  to  determine  whether  the  borax  in 
the  sample  is  more  or  less  than  0.1  per  cent. 
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A  spcctrophotoiiu'tric  study  of  the  "  salt  cnCcts  "  of  i)liospIiates  upon 
the  color  of  phenolsulfonphthaleiii  salts  and  some  biological  applications, 

C.  L.  Bkightman,  M.  It.  Meaciikm,  and  S.  F.  Ackee  {Jour.  Bad.,  5  (11)20),  yo. 
2,  pp.  169-180,  figs.  2). — The  iuitbors  discuss  the  effect  of  the  presence  of  cer- 
tain salts  upon  the  apparent  values  for  H-ion  concentration  of  sohitions  as 
determined  by  the  hydrogen  electrode  and  the  sulfonphtbalein  indicators,  and 
present  data  on  the  elTect  of  i)h<)sphate  solulions  upon  the  colorinietrie  values 
of  pll.  A  table  is  given  of  the  corrections  in  pll  which  nuist  Ix^  added  to  the 
observed  colorinietrie  pH'in  order  to  give  the  true  pit  in  solutions  free  from 
phosphates  and  salt  effects  and  having  the  same  indicator  transformation. 

"  When  measuring  the  limits  of  tolerance  for  hydrogen,  or  other  ions,  or 
molecules  by  organisms,  care  should  be  taken  to  state  the  concentration  of 
chemicals  and  buffers  used  and  possibly  to  free  the  published  constants  of  these 
'  salt  effects'." 

Food  inspection  and  analysis,  A.  E.  Leach,  revised  and  enlarged  by  A.  L. 
WiNTON  {New  York:  John.  Wilct/  d  Sons,  Inc.,  1920,  4-  ed.,  rev.  and  enl.,  pp. 
XIX+1090,  pis.  42,  figs.  129).— In  the  fourth  edition  of  this  volume  (E.  S.  II., 
29,  p.  2(>4)  a  large  amoimt  of  new  material  has  been  added,  including  a  final 
chapter  by  G.  L.  Wend^  on  the  determination  of  acidity  by  the  H-electrode. 
The  lists  of  references  at  the  end  of  the  chapters,  a  feature  of  the  previous 
editions,  have  been  dropped  and  more  attention  has  been  given  to  footnote 
references. 

The  niicroscopical  examination  of  flour,  G.  L.  Keenan  and  M.  A.  Lyons 
{U.  S.  Dept.  Agr.  Bui.  839  {1920).  pp.  32).— The  purpose  of  the  investigation  re- 
ported in  this  bulletin  was  to  determine  the  possibilities  in  the  use  of  micro- 
scopical methods  for  determining  the  offal  content  of  flour  of  various  com- 
mercial grades.    The  technique  employed  was  as  follows : 

A  5-mg.  portion  of  a  composite  sample  of  thoroughly  mixed  flour  is  carefully 
weighed  out  on  accurate  balances  and  the  weighed  portion  transferred  with  a 
scalpel  and  camel's  hair  brush  to  the  center  of  a  microscopic  .slide  ruled  across 
the  short  diameter  with  lines  about  0.5  nun.  apart.  About  3  or  4  drops  of 
chloral  hydrate  solution  is  added  to  the  flour  from  a  1-mm.  bore  pipette  and 
the  flour  evenly  distributed  in  the  liquid  by  means  of  a  preparation  needle. 
A  .square  cover  glass  is  then  applied  and  the  slide  carefully  heated  over  the 
alcohol  flame  until  the  starch  grains  are  dissolved,  after  which  the  slide  is 
quickly  transferred  to  the  stage  of  the  microscope,  allowed  to  cool,  and  then 
counted  for  bran  particles  and  hairs,  these  being  taken  as  constituting  the  offal. 

The  investigation  carried  out  by  this  method  consisted  of  a  preliminary 
study  to  determine  the  limits  of  error  in  the  method  due  to  the  personal 
efjuation  (including  one  analyst's  variation  in  counting  the  same  slides  on 
different  days  and  the  variation  between  two  analysts  counting  the  same  slide 
on  the  same  day),  daily  variation  due  to  the  condition  of  light,  slide  variation 
due  to  limits  of  accurate  weigliing  of  the  test  portion  of  flour,  and  the  varia- 
tion in  homogeneity  of  the  bulk  sample;  an  examination  of  the  degree  of  purity 
of  the  various  mill  stocks  entering  into  the  composition  of  commercial  flours; 
an  examination  of  different  commercial  grades  of  flour;  and  an  examination 
of  experimental  series  of  flour  the  composition  of  which  was  definitely  known. 

The  prelinunary  study  indicated  that  the  personal  equation  caus(>s  slight 
differences  in  the  count,  the  average  variation  of  two  analysts  for  the  same 
sample  being  20  for  the  bran  particles  and  18  for  the  count  f>f  hairs.  Personal 
variation  due  to  error  of  counting  was  estimated  at  between  VI  and  17  points. 
The  other  factors  tested  were  not  considered  to  have  appreciable  influence  on 
the  count. 
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Tlie  experimental  data  obtained  on  the  different  flours  showed  a  wide  rnng:e 
in  offal  content,  not  only  in  the  different  grades  but  also  among  flours  of  the 
same  commercial  grade.  The  examination  of  mill  stocks  showed  the  offal 
content  of  the  break-roll  products  to  be  high  and  that  of  middlings  to  be 
lower  and  to  decrease  the  more  thorough  the  purification  process.  Tho  com- 
mercial grades  of  patent  flours  examined,  ranging  from  35  to  90  per  cent  ex- 
traction, gave  an  average  total  offal  count  of  57,  straight  flours  of  from  90  to 
100  per  cent  an  average  offal  count  of  111,  clear  flours  of  from  5.5  to  52  per 
cent  extraction  an  oftal  count  of  273,  and  low-grade  flours  of  from  2  to  10  per 
cent  an  offal  count  of  433. 

The  best  grades  of  flour  of  the  experimental  series  gave  a  slightly  lower 
offal  count  than  the  corresponding  grade  of  the  commercial  series,  the  two 
intermediate  grades  a  lower  offal  count,  and  the  lower  grade  flours  about  the 
same  oft'al  count  as  the  corresponding  connuercial  floui's. 

The  inferences  drawn  from  this  study  are  that  there  is  little  uniformity  in 
the  matter  of  grading  finished  flours  in  different  mills  and  that  all  mills  do 
not  composite  finished  flours  in  the  same  manner. 

A  bibliography  of  22  titles  is  appended. 

Invertin  in  pure  honey,  A.  Caillas  {Compt.  Rend.  Acad.  Sci.  [Pmis],  170 
(10:20),  No.  10,  pp.  589-592). — Invertin  to  the  extent  of  0.049  per  cent  was  iso- 
lated from  a  sample  of  pure  honey.  Its  presence  is  thought  to  explain  why 
two  analyses  of  honey  made  at  widely  separated  intervals  of  time  do  not  give, 
the  same  results  as  to  their  content  in  sugar,  the  amount  of  sucrose  sometimes 
decreasing  from  8  per  cent  in  fresh  honey  to  from  2  to  3  per  cent  after  some 
years.  It  is  thought  that  the  invertin  enclosed  in  the  honey  continues  its 
action  until  equilibrium  is  established  and  the  products  of  the  reaction  arrest 
the  action  of  the  diastase. 

Determination  of  invert  sugar  with  the  help  of  potassium  thiocyanate 
and  potassium  lodid,  G.  Bruhns  (Centhl.  ZucJcerindus.,  27  {1919),  Nos.  37,  pp. 
621,  622;  38,  pp.  6Jf2,  643;  39,  pp.  664-666;  44,  pp.  767-771).— The  author  de- 
scribes and  discusses  the  details  of  a  method  for  determining  invert  sugar  which 
is  said  to  be  rapid,  economical,  and  productive  of  as  accurate  results  as  the 
well-known  metliods  heretofore  used.    Tlie  technique  is  as  follows: 

Ten  CO.  of  a  copper  solution  containing  69.28  gui.  of  finely  crystallized  CuSO* 
per  liter  and  10  cc.  of  alkaline  tartrate  solution  containing  346  gm.  of  Rochelle 
salts  and  100  gm.  of  NaOH  per  liter  are  mixed  in  an  Erlenmeyer  flask  with 
20  cc.  of  the  sugar  solution,  which  should  contain  not  more  than  4  gm.  of 
sucrose.  The  mixture  is  kept  at  boiling  temperature  for  two  minutes  by  care- 
ful heating  on  a  wire  gauze,  after  which  50  cc.  of  wat^r  at  room  temperature 
is  added,  the  mouth  of  the  flask  is  covered  with  a  small  beaker,  and  the  flask 
cooled  in  a  stream  of  water. 

To  the  cooled  solution  is  then  added  5  cc.  of  a  solution  containing  0.67  gm. 
of  KCNS-  and  0.1  gm.  of  KI,  the  mixture  is  shaken,  10  cc.  of  6  n/HC1  or  6.5/n 
H2SO4  is  added,  and  thiosulphate  solution  (34.4  gm.  thiosulphate  and  0.1  NaOH 
per  liter)  is  run  in  rapidly  from  a  burette  until  the  original  brown  color  on 
shaking  temporarily  turns  gray.  A  little  starch  solution  is  then  added,  and 
the  titration  continued  until  tlie  precipitate  becomes  light  yellow  and  does  not 
turn  blue  or  gray  on  standing  for  five  minutes.  The  amount  ?)f  thiosulphate 
solution  used  is  subtracted  from  the  iodin  titer  of  an  equal  amount  of  the 
same  sugar  solution  determined  without  heating,  and  from  this  result  the 
amount  of  invert  sugar  is  calculated  from  a  table  of  standard  values. 

Some  vanillin  oxidation  products:  Methods  of  analysis  which  exclude 
tliom,  W.  G.  BowEKS  and  J.  Moyek  {North  Dakota  Sta.  Spec.  Bui..  5  {1920),  No. 
16,  pp.  518-520). — The  authors  discuss  the  behavior  of  vanillin  with  some  of  the 
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coniiiKni  oxidizins  asents,  and  suu^cst  a  method  of  dt'tcriuiniriK  the  true  value 
of  vanilhi  whicli  is  tliouglit  to  be  more  accurate  than  the  Ofllcuil  Method. 

The  method  proposed  involves  the  use  of  the  clarifying  agent  of  Folin  and 
I>enis  (K.  S.  R.,  28,  p.  807)  and  the  coloring  agent  of  Estes  (E.  S.  R.,  37,  p. 
12).    The  technique  is  as  follows: 

To  5  cc.  of  the  vanilla  extract  in  a  100  cc.  flask  are  added  75  cc.  of  water 
and  4  cc.  of  lead  acetate  solution  (containing  5  per  cent  basic  and  5  per  cent 
neutral  lead  acetate).  The  solution  is  made  up  to  100  cc,  filtered,  and  10  cc. 
of  the  tilt  rate  placed  in  a  50  cc.  flask.  To  this  are  added  15  or  20  cc.  of  water 
nnd  (>.;>  cc.  of  the  Estes  reagent  (mercury  dissolved  in  twice  its  weight  of  con- 
centrated nitric  acid  and  diluted  with  25  times  its  weight  of  water).  A  1  cc. 
portion  of  the  1  per  cent  standard  vanillin  is  treated  in  the  same  manner,  and 
both  flasks  are  then  placed  in  boiling  water  for  20  minutes,  made  up  to 
volume,  filtered  if  necessary,  and  compared  in  a  colorimeter. 

The  solubility  of  raw  cellulose  in  ununoniacal  copper  hydroxid  and  the 
ntilization  of  this  solubility  for  the  valuation  of  feeding;  stuffs,  P.  IMacii 
(LmuUr.  Vers.  Stu.,  91  (WIS),  No.  3-Jf,  pp.  137-155).— Thin  is  a  discussion  of  the 
value  of  the  method  desci'iljed  by  the  author  and  P.  Lederle^  for  dis- 
tinguishing between  raw  and  hydrolyzed  cellulose  by  treating  the  material 
with  jimmoniacal  copper  hydroxid  and  precipitating  the  dissolved  cellulose 
with  alcohol  and  acetic  acid.  In  addition  to  the  original  use  of  the  method, 
further  ai)plications  are  suggested  such  as  the  testing  of  new  feeding  stuffs; 
the  quantitative  determination  of  chaff-containing  feeding  stuffs;  tlie  study  of 
the  eft'ect  on  feeding  stuffs  and  foods  of  such  influences  as  witlu>ring,  storage, 
fermentation,  etc.;  the  study  of  the  relation  between  raw  cellulose  and  nitro- 
gen-free extract ;  and  the  examination  of  raw  material  for  textile  and  paper 
manufactui'e. 

Analytical  applications  of  iodin  reactions  with  nonsaturated  sub- 
stances.  The  Hiibl  index  and  pseudo-indexes  of  essential  oils,  R.  Huerre 

(Jour.  Phanii.  ct  Ckiiu.,  7.  so:,  20  {1919),  Nos.  7,  pp.  216-22',;  8,  pp.  250-257; 
9.  pp.  273-281;  ahs.  in  Chcm.  Ah.^.,  11,  {1920),  No.  1,  pp.  92).— It  is  pointed  out 
that  with  essential  oils  the  Hiibl  iodin  number  increases  with  the  excess  of 
iodin  iised,  reaching  a  maxinuim  at  a  definite  optimum  for  excess  which  is  13 
parts  of  iodin  to  1  of  oil  of  turiK'utine  and  14  :  1  for  oil  of  cedar.  If  Ilul)rs 
solution  is  used,  the  iodin  number  of  an  essential  oil  should  consequently  be 
defin(>d  as  the  maximmn  quantity  of  iodin  which  can  be  absorbed  by  100 
gm.  of  the  oil  in  the  presence  of  mercuric  chlorid  and  of  the  optimum  excess 
of  the  iodin. 

As  a  substitute  method,  the  author  suggests  the  use  of  an  alcoholic  solution 
of  iodin,  which  in  contact  with  a  solution  of  the  essential  oil  in  chloroform 
undergoes  a  loss  of  iodin  determined  l)y  titration  with  thiosulphate.  For  the 
constant  thus  determined  the  name  "pseudo-index  for  iodin"  is  suggested, 
and  defined  as  the  maximum  amount  of  iodin  which  disappears  in  a  two- 
hour  contact  with  100  gm.  of  the  soluti(»n  of  the  turpentine  in  alcohol  Miien 
using  the  optimum  excess  of  iodin. 

A  now  method  for  detecting  adulteration  in  butter  and  for  estimating 
fats  of  the  coconut  group,  G.  V.  B.  rFiusroiR  ( ADdlijst,  J,5  {1920),  No.  526,  pp. 
2-7,  ifig.  1). — The  chief  difference  between  this  ir.ethod  and  those  in  general  use 
consists  in  the  treatment  of  the  A-olatile  acids.  The  neutral  soaps  representing 
the  total  volatile  fatty  acids  obtaintnl  from  the  sami)le  by  the  method  described 
by  Blichfeldt  (E.  S.  R.,  41,  p.  412)  are  converted  into  the  corresi)onding 
acids    and    separated    into    two    groups    depending   upon    their   solubility    or 
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insolubility  in  saturated  brine.  Tables  are  jjiven  sbowing  the  variations  in 
insoluble  and  soluble  volatile  fatty  acids  in  butler,  coconut,  palm  kernel, 
and  babassu  fats,  and  in  mixtures  of  different  proportions  of  tliese  fats. 

The  fat  of  Momordica  seeds,  C.  E.  ConiiKLu  and  E.  Cairo  (I'harm.  Jour. 
ILondon],  ^.  scr.,  50  (1920),  No.  2935,  ^p.  4-3,  Jf4;  also  in  Anier.  Jour.  Pharni., 
92  {1920),  No.  Jf,  pp.  2JtO-2U).—A.  study  is  reported  of  the  oil  from  the  seeds  of 
Momordica  cochinchinensifi,  a  cucurbitaceous  plant  indigenous  to  the  Philippine 
Islands.  As  tlie  composition  of  the  oil  was  altered  by  heating  it  to  100°  C, 
the  method  employed  for  extracting  it  consisted  of  pressing  the  coarsely 
powdered  kernels  at  a  teniix^rature  of  about  40°,  the  heat  being  furnished  by 
a  steam  coil  around  the  press.  The  fat  thus  obtained  was  greenish  brown  in 
color  and  of  an  unpleasant  and  penetrating  odor.  The  analytical  constants 
obtained  were  as  follows :  Saponitication  number  1S5.2,  acid  number  1.9.  iodin 
number  23.4,  refractive  index  at  40°  1.496,  ester  value  183.3,  melting  point 
from  28°  to  32°,  and  unsaponiQable  matter  a  trace. 

Before  heating  the  tat  showed  certain  characteristics  of  drying  oils  without 
the  property  of  producing  a  A'arnish,  while  after  heating  it  behaved  as  a 
semidrying  oil.  It  is  thought  that  it  miglit  be  used  with  drying  oil  in  the 
production  of  paints  and  varnislies. 

[Urine  analysis],  W.  A.  Feakon  {DubUn  Jour.  Med.  Sci.,  4-  ser.,  1  (1920),  pp. 
28-32). — Laboratory  notes  on  tlie  following  subjects  are  given: 

I.  A  modified  Kjeldahl  method  for  the  estimation  of  nitrogen  (pp.  28,  29). — ■ 
For  Kjeldalil  determinations  of  the  nitrogen  in  urine  and  in  foodstuffs  such  as 
protein  digests  and  milk  the  author  recommends  in  place  of  sulphuric  acid 
alone  as  an  oxidizing  agent  a  mixture  of  sulphuric  acid  and  phosphoric  acid 
in  tlie  proportions  of  100  cc.  of  the  former  to  200  gm.  of  the  latter,  togetlier 
with  5  gm.  of  copper  sulphate. 

II.  The  carhazol  test  for  nitrites  (pp.  29-32). — This  test  for  nitrites  in  urine 
or  similar  fluids  consists  in  adding  a  very  small  amount  of  carbazol  to  a  few 
cubic  centimeters  of  strong  sulphuric  acid  in  a  test  tube,  shaking  well,  and  then 
adding  a  drop  of  urine  or  the  substance  to  be  tested.  In  the  presence  of 
nitrites,  even  to  tlie  extent  of  about  one  part  in  half  a  million,  a  deep  green 
color  develops. 

III.  The  detection  of  tryptophan  in  urine  (p.  32). — If  urine  containing  trypto- 
phan is  treated  with  an  excess  of  the  Hopkins-Cole  glyoxylic  reagent  and  a 
drop  of  the  mixture  is  added  to  strong  sulphuric  acid  a  deep  green  color  is 
produced.    The  test  is  not  given  by  indol  or  skatol. 

Preservation  of  fruits  and  vegetables  for  home  use,  M.  Macfarlane  (Can- 
ada Expt.  Farms  Bui.  93  (1919),  pp.  32,  figs.  20).— This  bulletin,  in  addition  to 
directions  for  canning  and  preserving  fruits  and  vegetables  by  the  various 
methods  now  in  general  use,  including  drying,  contains  the  results  of  a  com- 
parison of  tlie  efficacy  of  the  different  metliods  in  the  case  of  specific 
vegetables  and  fruits  as  determined  by  the  keeping  qualities  of  the  product. 
The  results  of  these  experiments,  which  were  conducted  at  the  Central  Experi- 
ment Farm,  Ottawa,  in  1917  under  the  direction  of  L.  Kirby,  and  in  1918 
under  the  author's  direction,  are  presented  in  tables  which  show  at  a  glance 
the  method  to  be  recommended  for  that  particular  fruit  or  vegetable. 

Processing  and  canning  of  ripe  olives,  W.  V.  Cruess  (Fig  and  Olive  Jour., 

4  (1920},  No.  11,  pp.  9-11,  2.5).— This  is  a  general  treatment  of  the  subject  based 
in  part  upon  investigations  which  have  been  previously  noted  from  another 
source  (E.  S.  R.,  42.  p.  113). 

Some  bacteriological  aspects  of  dehydration,  S.  C.  Prescott  (Jour.  Bact., 

5  (1920),  No.  2,  pp.  109-125). — In  this  address,  delivered  at  the  annual  meeting 
of  the  Society  of  American  Bacteriologists  in  Boston,  December  29,  1919,  the 
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author  (liscusscs  briefly  the  utilization  of  dcliydratiuu  in  various  countries  and 
tlie  results  of  previous  invesli^iations  on  some  of  tiie  bioloj,'ical  questions  in- 
volved in  this  process  of  food  preservation,  and  presents  the  results  of  bac- 
teriolof,'ical  studies  on  the  commercially  dehydrated  veK<^tables  used  by  the  U.  S. 
Army  during  the  recent  war.  These  studii's  Included  determinations  of  tlio 
amounts  of  bacteria  and  molds  on  different  kinds  of  vefretables  and  fruits,  the 

effect  of  storage  in  various  containers  and  under  different  conditions  of  tem- 

« 
perature  and  humidity,  and  the  effect  of  dehydration  upon  ori,'anisms  commonly 

associated  with  food  poisoninj;:. 

From  the  standpoint  of  numbers  and  types  of  bacteria,  the  commercially  de- 
hydrated i>roducts  were  found  to  have  the  ijame  characteristics  as  raw  fruits 
and  vej,'etables  except  that  the  number  of  organisms  was  much  less  than  on 
the  fresh  article.  The  predominating  t.vpes  of  bacteria  were  those  having  their 
habitat  in  soil  or  water.  Seven  genera  of  molds  were  isolated,  including  two 
species  of  Mucor,  two  of  Penicillium,  and  five  of  Aspergillus. 

In  the  investigation  of  the  efl"('ct  of  environment  on  the  bacteriological  char- 
acter of  the  foods  in  different  containers,  four  types  of  storage  conditions  were 
employed  in  which  the  humidity  was  at  100,  70,  50,  and  95  per  cent,  with  the 
corresponding  temperatures  37°  C,  20  to  25°,  37°  and  ordinary  temperature,  and 
0°,  respectively.  Materials  stored  in  tin  and  glass  containers  under  all  condi- 
tions of  temperature  and  moisture  remained  practically  constant  in  their  con- 
tent of  moisture  and  molds,  while  the  bacterial  counts  diminislied  either  rapidly 
or  slowly.  Samples  stored  in  paper  containers,  whether  parafiin  treated  or  not, 
\mder  conditions  of  higher  temperature  and  humidity  showed  a  decided  increase 
in  moisture  and  in  bacteria  and  mold  count  at  the  end  of  6  weeks.  Similar 
results  were  obtained  in  cold  storage  (0°,  95  per  cent  humidity),  while  at  ordi- 
nary temperature  and  dry  atmosphere  a  decrease  in  moisture  and  bacterial 
count  resulted,  the  mold  spores  remaining  practically  constant.  These  results 
are  considered,  to  prove  beyond  doubt  that  paper  or  wood  pulp  containers  of 
good  quality  may  be  safely  used  in  temperate  zones,  but  are  not  suitable  for 
use  in  hot  moist  conditions. 

I'reliminary  results  obtained  in  a  series  of  experiments  in  whicli  vegetables 
were  inoculated  with  pathogenic  organisms  associated  with  food  poisoning  and 
were  then  subjected  to  dehydration  in  the  laboratory  and  in  a  connnercial  de- 
hydrating plant  indicate  that  these  pathogenic  organisms  are,  in  general,  de- 
stroyed by  the  process  of  dehydration,  and  consequently  that  the  danger  of 
poisoning  from  contamination  of  the  vegetables  before  dehydration  is  slight. 

Practical  leather  chemistry,  A.  Hakvey  {London:  Crosbi/  JjOcJxirood  d  Son, 
1920,  pp.  [8]+207,  pi.  1,  fiffft.  9). — ^This  laboratory  manual,  which  has  been  de- 
signed particularly  for  chemistry  students  specializing  in  the  leather  industry, 
consists  of  methods  of  chemical  analysis  as  applied  to  materials  used  in  the 
tanning,  dyeing,  and  finishing  of  leather. 

The  grasses  of  the  Eastern  Coast  IJelt  available  for  the  manufacture  of 
paper,  and  the  possibilities  and  prospects  of  paper  making  in  the  Union 
of  South  Africa,  C.  F.  .Turitz  ([Union  So.  Africa,  Min.  Mines  and  Indus.], 
Indus.  Bui.  Ser.,  No.  7  (1919),  pp.  IV-{-115). — This  bulletin  consists  of  reports 
of  an  investigation  of  the  paper-making  possibilities  of  various  grasses  of  the 
Eastern  Coast  belt  of  South  Africa  and  of  the  commercial  prospects  for  such 
an  industry.  These  are  followed  by  appendixes  consisting  of  an  historical 
review  of  previous  investigations  along  the  same  lines,  notes  on  technical 
points  in  connection  with  paper  making,  brief  descriptions  of  a  large  variety 
of  raw  materials  in  addition  to  grasses  which  have  be(Mi  suggested  as  suitable 
for  the  maiuifacture  of  paper,  a  discussion  of  the  paper  industry  in  various 
countries,  and  an  extensive  bibliography.* 
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METEOROLOGY. 

Report  of  the  chief  of  the  Weather  Bureau,  1919  ([7.  S.  Dept.  Agr., 
Weather  Bur.  Rpt.  1919,  pp.  296,  pis.  7).— The  work  of  the  Weather  Bureau 
during  the  year  ended  June  30,  1919,  and  the  general  weather  conditions  of 
each  month  of  1918,  as  well  as  the  outstanding  meteorological  features  of  the 
year,  are  reviewed,  and  detailed  tabular  monthly  and  annual  summaries  of 
climatological  data  for  1918  are  given  as  usual. 

Recognizing  that  "  weather  is  a  dominant  factor  in  the  success  or  failure  of 
agricultural  or  horticultural  operations  .  .  .  special  effort  was  made  during 
the  year  to  apply  the  information  collected,  through  the  vast  oi'ganization 
of  special  and  cooperative  services  of  the  Weather  Bureau,  to  the  important 
problem  of  food  production  in  its  various  aspects."  Special  features  of  the 
report  from  the  standpoint  of  agriculture  are  charts  showing  departure  from 
normal  temperature,  total  and  departure  from  normal  precipitation,  and  occur- 
rence and  distribution  of  injurious  hailstorms  during  the  crop  season  (March  1  to 
September  20,  1918). 

"  The  most  remarkable  feature  of  the  weather  of  1918  was  the  prolonged  period 
of  marked  cold  over  the  central  and  eastern  parts  of  the  country,  which,  having 
set  in  during  December,  1917,  continued  till  about  February  6,  then  ended 
abruptly.  No  other  2-month  period  averaging  so  cold  appears  in  the  tem- 
perature statistics  of  the  central  valleys,  the  Ohio  drainage  basin,  the  central 
South,  or  the  Atlantic  States.  ...  In  the  middle  and  southern  Plains  there 
was  rather  severe  heat  for  over  two  months,  about  June  10  to  August  20, 
which  aided  the  shortage  of  rainfall  to  produce  serious  harm  to  crops  and 
pasturage.  Ample  and  well-distributed  moisture,  with  mainly  mild  weather, 
during  the  last  few  months  of  the  year  in  districts  where  late  crops  and  fall- 
sown  grains  are  very  important  was  decidedly  favorable  and  showed  a  great 
contrast  with  the  conditions  in  1917." 

Meteorological  summaries  (Kentucky  Sta.  Rpt.  1918,  pt.  1,  pp.  69-71). — 
Tables  compiled  from  the  records  of  the  U.  S.  Weather  Bureau  Station  at 
Lexington,  Ky.,  summarize  data  for  temperature,  precipitation,  humidity,  wind, 
and  cloudiness,  1872-1918. 

Climatic  conditions  [on  the  Yuma  Reclamation  Project,  1918],  R.  E. 
Blaik  (U.  8.  Dept.  Agr.,  Dept.  Circ.  15  (1920),  pp.  iO-i J). —Observations  on 
precipitation,  evaporation,  wind  movement,  temperature,  and  killing  frosts,  1910 
to  1918,  inclusive,  at  the  Yuma  Experiment  Farm,  are  summarized  and  dis- 
cussed. 

The  average  temperature  of  1918  was  69.35°  F.,  as  compared  with  a  9-year 
mean  of  69.15°.  The  maximum  temperature  was  115°,  the  minimum  19°.  The 
total  precipitation  was  3.57  in.,  as  compared  with  a  9-year  average  of  4.11  in. 
The  evaporation  was  73.02  in.,  as  compared  with  an  averge  of  78.33  in.  The 
f restless  period  was  261  days,  from  February  19  to  November  7.  The  weather 
conditions  of  the  year  were  generally  favorable  for  all  crops  except  cotton. 
This  was  injured  by  very  sudden  and  extremely  high  temperatures  in  Augiist, 
and  by  a  freeze  that  occurred  November  6. 

Comparing  observations  at  the  experiment  farm,  which  is  representative  of 
valley  lands  of  the  project,  with  records  made  at  the  Yuma  office  of  the  U.  S. 
Weather  Bureau,  which  are  more  nearly  representative  of  conditions  on  the 
higher  lands,  it  appears  that  "during  the  four  months  of  ordinary  frost — 
November,  December,  January,  and  February — the  minimum  temperatures  at 
Yuma  are  generally  fronr  5  to  8°  higher  than  in  the  valley,  while  tlie  maximum 
temperatures  average  about  1°  less.    Throughout  the  remaining  eight  months  of 
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the  yp.ir  tho  iiiiiiiimini  (ciiipciMturcs  are  from  8  to  10°  liijilicr  on  the  mesas  than 
in  tiio  valley,  and  the  )iiaximum  temperatures  are  ordinarily  1  to  2°  higher. 
.  .  .  The  total  precipilation  for  the  year  at  the  Yuma  Weather  Bureau  sta- 
tion was  only  2.9  in.  [as  compared  with  3.r>7  in.  at  the  experiment  farm], 
which  indicates  the  very  local  nature  of  the  small  rains  in  this  rej^ion." 

k  Method  of  constiiuting  a  diagram  to  show  probaI)le  drouiihts,  \'.  W 
TcHiKOFF  (Engiii.  Ncws-Rec,  83  {1019),  No.  12,  p.  55J,,  fig.  1).—A  table  pre- 
jpared  from  meabnirements  of  rainfall  during  10-day  periods  from  April  to  Octo- 
ber, inclusive,  for  32  years  (1883  to  1914)  at  Kherson,  Russia,  is  piven,  which 
Bhows  the  computed  percentaj,'e  probability  of  drought,  that  is,  10-day  pericjds 
with  not  more  than  5  mm.  rainfall  (termed  dry),  or  not  more  than  10  nrm. 
(termed  unsatisfactory).  A  diagram  is  also  given  which  is  constructed  from 
this  table  I)y  letting  "  the  abscissas  represent  the  10-day  periods  and  the  ordi- 
nates  the  number  of  cases  with  precipitation  of  less  tlian  5  and  10  mm.  The 
line  parallel  to  the  abscissa,  through  the  points  of  30  and  70  per  cent,  limits 

Pthe  dry  and  nondry  periods.  The  line  through  the  point  of  50  per  cent  indicates 
the  equal  probability  of  dryness  and  nondryness."  Dry  periods  are  represented 
by  shaded  portions  of  the  diagram. 

The  utilization  of  cirrus  ciouds  in  the  forecasting  of  weather,  (J.  IIeboul 
and  L.  Duxoykb  {Comi>t.  Rend.  Acad.  Sci.  [Parl'i],  110  {1920),  No.  12,  pp.  7U- 
747;  ah.s.  in  Rev.  8ci.  [Paris],  58  {1920),  No.  7,  p.  219).— From  a  study  of  ob- 
servations on  cirrus  clouds  the  authors  conclude  that  in  70  per  cent  of  the 
cases  the  appearance  of  such  clouds  betokens  the  approach  of  bad  weather. 

Tropical  control  of  Australian  rainfall,  E.  T.  Quayle  {Commonircalth 
Bur.  Met.  Aust.  liul.  l.'>,  pp.  2.',,  pis.  12;  rev.  in  Nature  [London],  105  {1920),  No. 
2631,  pp.  152,  153). — This  bulletin  deals  with  "  tlie  influence  of  tropical  condi 
tions  upon  the  development  and  rainfall  production  of  storms  in  the  temperate 
belt,  and  the  increased  range  and  accuracy  of  Australian  rain  forecasts  made 
possible  by  taking  this  into  account."  The  main  feature  of  the  author's  theory 
is  that  high  minimum  temperatures  in  the  tropical  regions  of  Australia,  which 
usually  pei'sist  for  a  few  weeks  at  a  time,  are  due  to  cloudiness,  extra  liumidity, 
or  northeast  winds,  and  that  they  cause  "  such  a  flow  of  air  to  the  southern 
parts  of  the  continent  that  the  approaching  cyclonic  'lows'  are  compelled  to 
part  with  rain." 

Tlie  value  of  Aveather  records  in  fumigation,  K.  S.  Woglum  {Cat.  Citrogr., 
5  {1920),  No.  4,  pp.  110,  111,  figs.  2).— This  article  indicat(>s  briefly  the  various 
ways  in  which  the  efliciency  of  fumigation  is  influenced  by  temperature, 
humidity,  pressure,  wind,  and  the  state  of  the  sky,  points  out  tlie  need  of 
weather  observations  with  this  purpose  in  view,  and  describes  the  necessary 
instrumental  equipment  for  the  use  of  practical  oi'chardists. 

SOILS— FERTILIZERS. 

Soil  studios  (North  Dakota  Sta.  Bill.  1.16  {1920),  p.  ^N).— Studies  conducted 
since  190(»  on  the  relation  of  total  and  water-soluble  magnesium  for  soils  sam- 
pled at  varying  depths,  in  connection  with  soil  fertility  studies,  and  also  to 
compare  the  acidity  of  soils  continuously  cropped  in  wheat  witli  tliat  of  virgin 
soils  or  .soils  under  rotation,  showed  that  \uiiformity  for  all  soils  was  found 
for  nitn)gen  at  a  depth  of  from  18  to  24  in.,  for  phosphorus  at  from  20  to  30  in., 
magnesium  at  from  6  to  12  in.,  and  for  calcium  and  carbon  dioxid  at  a  depth  of 
from  30  to  30  in. 

"Excepting  in  the  virgin  soil  series  the  total  magnesium  is  in  excess  of  the 
total  calcium  to  a  depth  of  between  18  and  30  in.,  and  water-soluble  magnesiinn 
is  greater  than  the  water-soluble  calcium  in  tlie  wheat  soils  and  practically  the 
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same  in  the  virgin  soils  befrinning  with  the  stratum  12  to  18  in.  The  data  would 
seem  to  indicate  that  the  water-soluble  calcium  and  magnesium  liave  been 
extracted  to  a  depth  of  al)out  18  or  24  in.,  and  that  below  tliat  depth  the  calcium 
and  magnesium  liave  been  made  more  soluble  in  water  in  tlie  wheat  soil  com- 
pared with  tlie  virgin  soil,  possibly  as  a  result  of  long  cultivation." 

The  east  German  black  soils  (chernozem)  with  brief  mention  of  east 
German  brown  soils,  V.  Hohenstein  {Internatl.  Mitt.  Bodenk.,  9  (1919),  Nos. 
1-2,  pp.  1-31;  3-4,  pp.  125-178,  pi.  1,  figs.  5). — An  extensive  study  of  the  geology 
and  physical  and  chemical  properties  of  the  black  soils  which  cover  an  area 
of  about  2,500  sq.  km,  (G17,600  acres)  in  eastern  Germany  is  reportetl. 

These  soils  are  coffee-brown  to  black-brown  in  color  and  average  from  50 
to  GO  cm,  in  depth.  For  the  most  part  the  mother  rock  consists  of  pebble  marl, 
clay  marl,  silica,  and  sand,  and  in  some  localities  loess,  and  occasionally  ter- 
tiary clay.  The  weathering  of  tlie  black  sorl  is  gradual.  The  soils  show  the 
activities  of  earth  worms  and  small  burrowing  animals.  Where  the  mother 
rock  contains  lime,  a  heavy  white  carbonate  stratum  underlies  the  black  soil, 
while  the  formation  above  is  deficient  in  lime. 

As  compared  with  the  other  east  German  soils,  these  soils  are  said  to  have 
strikingly  favorable  chemical  and  physical  properties,  particularly  with  refer- 
ence to  their  content  of  from  2  to  4  per  cent  of  humus.  Leaching  is  generally 
not  extensive.  The  black  soils  are,  therefore,  considered  the  best  adapted  for 
wheat  and  sugar  beets.  It  is  the  opinion  that  these  black  soils  are  not  a 
product  of  the  daily  climate,  but  the  result  of  an  extreme  climate  similar  to  that 
of  the  steppes  under  grass  and  weeds. 

The  soils  on  the  edge  of  the  east  German  black  soil  region  are  mostly  brovm 
soils.  They  are  strongly  leached  out  forest  soils,  with  extensive  layers  defi- 
cient in  lime,  and  reddish  brown  subsoil  having  somewhat  the  character  of  pod- 
sol  formations, 

A  list  of  49  references  to  literature  bearing  on  the  subject  is  included. 

Studies  of  red  soils  of  "  djati  "  forests,  N.  BEUMfiE-NiEUWLAND  {Bosch- 
bounlc.  Tijdscjir.  Tcctona,  11  (1918),  No.  3,  pp.  187-205).— Analyses  of  25 
samples  of  red  soils  from  djati  forests  of  Java  are  reported  and  discussed, 
together  with  data  from  other  sources  on  the  fertility  of  these  soils. 

It  is  concluded,  on  the  basis  of  a  comparison  of  chemical  analyses  of  poor 
and  rich  soils,  that  the  presence  of  a  large  amount  of  nutritive  constituents 
soluble  in  hydrochloric  acid  does  not  necessarily  indicate  a  high  state  of  fer- 
tility in  djati  soils.  The  analyses  indicate  this  with  reference  to  total 
fertility  constituents,  and  in  one  case  of  apparent  poverty  in  phosphoric  acid 
better  crops  were  produced  than  in  a  soil  rich  in  phosphoric  acid  soluble  in 
hydrochloric  acid.  The  lowest  figures  for  potash  were  associated  with  soils 
of  lowest  productivity.  It  is  noted  also  that  the  lime  content  of  these  soils  is 
low  even  in  those  which  appear  to  be  the  most  productive  for  djati.  The  phy- 
sical properties  of  these  soils,  particularly  hygroscopicity,  are  considered  to 
have  a  great  influence  on  their  fertility  with  reference  to  the  availability  of 
nutritive  constituents. 

The  physical  properties  of  soils,  B.  A,  Keen  {Fruit,  Floircr,  and  Veg. 
Trades'  Jour.  [London],  37  {1920),  Nos.  7,  p.  167;  8,  pp.  195,  197;  9,  p.  222;  10, 
p.  252;  11,  p.  280;  12,  p.  308). — This  is  a  series  of  sis  lectures  on  the  subject. 

The  soil  viewed  as  a  permanent  depositary  of  moisture,  I.  R.  Fontana 
(Vniv.  Tiicnmdn,  Ext.  Agr.  Bol.  19  [1918],  pp.  1,  2). — This  is  a  popular  discus- 
sion of  physical  and  chemical  factors  governing  the  moisture  content  of  soils. 

Effect  of  initial  moisture  content  on  subsequent  moisture  movement  in 
soil,  G.  Roberts   {Kentucky  Sta.  Rpt.  1918,  pt.  1,  pp.  28,  29).— Experimental 


1!)20]  SOILS — FERTILIZERS.  321 

work  in  progress,  dealing;  with  ludisiuro  inuvciiiont  in  dry  and  wet  sand  and  in 
soils  of  dilli'rent  initial  moisture  contents,  lias  sliown  that  with  sand  tlio  niove- 
nit-nt  is  oidy  from  3.3  to  1.7  times  as  fireat  wlien  wet  as  when  dry,  and  tliat 
with  soil.s  there  is  very  little  greater  movement  in  soil  containing  a  small 
amount  of  initial  free  moisture  than  in  soil  previously  air  dry. 

The  daily  march  of  temperature  in  the  surface  layer  of  the  soil,  It. 
SuKiNT,  (Veroffciitl.  Prcuss.  Met.  Inst.,  1919,  Xo.  302,  pp.  39,  fig.  i).— 01)serva- 
tions  with  soil  thermographs  at  depth.s  of  10  and  20  cm.  (3.9  to  7.9  in.)  are 
recorded  and  discus.sed.  The  phase  and  amplitude  of  the  daily  march  of  tem- 
perature were  found  to  be  dependent  first  upon  the  air  content  of  the  soil, 
and  second  upon  the  moisture  content. 

Temperature  of  springs  and  of  the  soil  (Ahs.  in  Met.  Ztsrhr.  [nrunsnick] 
36  {1919),  Ko.  1-8,  p.  231). — This  is  a  brief  note  on  an  article  by  C.  Mezger, 
dealing  with  the  normal  temperature  of  springs,  the  influence  of  sea  level  and 
forests,  relation  of  soil  temperature  to  that  of  springs  and  the  air  and  related 
subjects. 

The  value  of  lupines  in  the  cultivation  of  poor  light  land,  A.  W.  Oldek- 
SHAW  {./our.  Min.  Agr.  [London],  26  {1920),  No.  10,  pp.  982-991,  pis.  2).— A  re- 
port on  experience  on  the  growing  of  lupines  in  England,  particularly  for  the 
improvement  of  poor  light  soil,  is  reviewed,  it  being  shown  that  lupines  grow 
with  surprising  luxuriance  on  poor  blowing  sand  which  will  grow  practically 
nothing  but  rye. 

It  wa.s  found  in  Suffolk  that  excellent  crops  of  rye  and  frequently  of  oats 
can  be  grown  on  extremely  poor,  light,  and  somewhat  acid  soil  after  lupines 
•which  have  been  either  folded  green,  plowed  in,  or  harvested  for  seed.  The 
crop  value  of  the  lupine  itself  is  also  discussed. 

Legume  inoculation,  D.  B.  Swinot.k  and  G.  B.  Nutting  {Montana-  f^ta.  Circ. 
88  (1919),  pp.  8,  fig.  1). — This  circular  deals  with  the  practical  phases  of  the 
inoculation  of  soils  for  the  growing  of  leguminous  crops,  and  includes  a  list 
of  companies  manufacturing  cultures  for  legume  inoculation. 

Carbon  dioxid  and  plant  gro^vth,  F.  Bornemann  {Dcut.  Landw.  Pre.s.sc,  47 
{1920), -Non.  1,  pp.  1,  2;  2,  pp.  10,  11;  3,  pp.  19,  20,  figs.  6).— The  author  reviews 
a  number  of  his  experiments  to  support  his  conclusion  that  the  size  of  crop 
yh'lds  depends  primarily  upon  the  production  of  carbon  dioxid  by  the  soil. 
The  experiments  included  the  artificial  introduction  of  carbon  dioxid  gas  into 
the  soil  and  the  stimulation  of  carbon  dioxid  production  in  soil  by  the  use  of 
manure. 

The  results  showed  that  large  increases  in  leguminous  crops  were  obtained 
by  stimulation  of  carbon  dioxid  production  in  the  soil.  It  is  concluded  that 
stable  manure  should  always  be  used  on  leguminous  crops,  especially  peas 
and  beans. 

Humin  acids,  J.  Marcusson  {Ztschr.  Angew.  Chetn.,  31  {1918).  No.  99, 
Aufsatzt..  pp.  237,  238). — A  brief  study  of  the  pure  chemistry  of  so-called  humin 
acids  from  soils  and  brown  coal  is  reported.  It  is  stated  that  such  acids,  occur- 
ring mainly  in  moor  and  agricultural  soils,  peat,  brown  coal,  and  rotten  wood, 
contain  from  .5-5  to  65  per  cent  carbon,  from  3.7  to  4.6  per  cent  hydrogen,  and 
about  4  per  cent  nitrogen,  and  the  remainder  consists  mainly  of  oxygen  with  a 
little  sulphur. 

The  farmer's  i)art  in  bigger  crops,  U.  W.  Trttlijnger  {Anier.  Farming,  15 
{1920),  No.  3.  pp.  3.  14,  15.  fii/s.  ,?).— This  is  a  brief  popular  article  defining  the 
general  principles  of  seed-bed  preparation  and  discussing  the  preparation  of 
the  soil  for  the  more  common  field  crops. 
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Fertility  program  for  a  160-acre  farm,  C.  E.  Thobne  (Mo.  Bui.  Ohio  Sta., 
5  {1920),  No.  4,  pp.  99-106,  fly.  1;  also  in  Amer.  Pert.,  52  (1920),  No.  5i,  pp.  7J- 
76). — The  author  I'eviews  a  number  of  rotation  fertilizer  esporinients  con- 
ducted by  the  station  with  the  purpose  of  outlining  a  fertility  iirogram  for  a 
farm  in  Ohio. 

Experiments  on  four  quite  different  soils  in  various  localities  of  the  State, 
including  fine  silt  loam  and  clay  loam,  are  taken  to  justify  the  assumption  that 
if  the  applications  of  fertilizers  were  inci*eased  to  the  average  annual  dressing 
of  acid  phosphate  as  used  on  these  soils,  viz,  80  lbs.  per  aci*e,  or  50  lbs,  more 
than  is  now  used,  the  annual  produce  would  be  increased  to  a  total  annual 
value  of  $34.50  per  acre  on  the  basis  of  average  production  figures  for  the 
State  of  Ohio  for  10  years  of  $29.50  per  acre.  In  the  case  of  a  tenant  it  is 
considered  fair  for  the  landlord  to  pay  half  the  cost  of  the  fertilizer,  the  ten- 
ant performing  all  of  the  labor,  as  the  experiments  show  that  at  least  one- 
third  of  the  eifect  of  a  fertilizer  application  is  realized  in  following  crops.  The 
most  effective  chemical  fertilizer  in  proportion  to  cost  that  was  used  in  these 
experiments  was  on  clay  loam  soil,  and  is  equivalent  to  an  annual  dressing 
per  acre  of  53  lbs.  of  sodium  nitrate,  160  lbs.  of  acid  phosphate,  and  13  lbs.  of 
potassium  chlorid.  The  average  yield  from  this  treatment  has  had  an  annual 
value  of  $42  per  acre. 

Comparative  experiments  with  barnyard  manure  applied  at  a  rate  equiva- 
lent to  an  annual  dressing  of  2|  tons  per  acre  showed  that  the  use  of  the 
manure  brought  the  yield  up  to  an  annual  value  of  $48  per  acre.  When  the 
same  dressing  of  manure  was  reinforced  with  107  lbs.  of  acid  phosphate,  the 
value  of  the  annual  yield  rose  to  $54.80,  and  when  the  reinforced  manure  was 
spread  dii'ect  from  the  stable,  the  average  yield  had  an  annual  value  of  $.57.80. 

Corresponding  data  from  tests  on  10-acre  fields  ai*e  reported,  and  the  profits 
of  live-stock  farming  are  discussed. 

Soil  fertility  experiments  (North  Dakota  Sta.  Bui.  136  (1920)  pp.  9,  10).— 
Progress  data  from  projects  operating  since  1912  and  designed  to  determine 
systems  of  agriculture  which  will  maintain  soil  fertility  under  Red  River  Val- 
ley conditions  are  reported.  The  trials  consist  of  comparisons  of  live-stock 
farming  systems  with  cash-crop  farming  systems.  The  only  fertilizer  that  has 
returned  a  reasonable  profit  has  been  phosphorus  on  potatoes. 

Facts  concerning  meadow  fertility,  M.  A.  Bachtell  (Mo.  Bui.  Ohio  Sta,., 
5  (1920),  No.  Jt,  pp.  121-12Jf,  fig.  1). — The  effect  of  the  proper  use  of  fertilizers 
upon  the  fertility  of  meadow  soils  and  subsoils  is  discussed. 

"  In  view  of  the  far-reaching  influence  of  the  quality  of  meadows  it  is  inter- 
esting to  note  that  both  the  character  of  herbage  and  its  mineral  composition 
may  be  influenced  through  fertilization  of  the  soil." 

The  nitrogen,  phosphoric  acid,  and  potash  contents  of  oats  and  their 
relation  to  increased  yields  produced  by  fertilization,  T.  Pfeiffek,  W.  Sim- 
MERMACHEE,  and  A.  RiPPEL  (Jour.  LandiD.,  67  (1919),  No.  1-2,  pp.  1-57,  figs.  6; 
abs.  in  Zentbl.  Agr.  Chem.,  49  (1920),  No.  1,  pp.  1-8). — Experiments  on  a  sand 
soil  with  oats  are  reported,  from  which  data  were  obtained  on  the  yields  re- 
sulting from  increasing  additions  of  the  three  main  plant  nutrients  under 
different  conditions,  together  with  data  on  the  content  of  the  harvested  plant 
materials  in  the  nutritive  constituents.  Special  attention  was  paid  to  the 
influence  of  excessive  and  moderate  moisture  additions  and  light. 

In  the  nitrogen  tests  the  percentage  content  of  nitrogen  in  the  dry  matter 
of  the  plant  increased  with  the  size  of  the  nitrogen  addition.  In  several 
cases,  however,  the  plants  without  nitrogen  treatment  contained  more  nitrogen 
than  those  receiving  the  smallest  nitrogen  addition.     The  higher  nitrogen  con- 
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leiits  usually  accouipauiiMl  the  uKKU'raU'  wati-r  adilitions  and  this  was  increased 
by  partially  excludiiifj  liyht.  However,  tlie  difTcrent  conditinns  imposed  pro- 
duced no  noteworthy  variations  in  the  nitrogen  content  of  the  dry  matter. 

In  tlie  pliosphoric  acid  tests,  in  addition  to  full  and  moderate  water  addi- 
tions and  the  exclusion  of  light,  a  full  water  addition  was  made,  together  with 
the  addition  of  aluminum  hydroxid  and  calcium  carbonate.  In  contrast  to  the 
nitrogen  tests  there  was  relatively  little  increase  in  yield  with  increasing 
additions  of  available  phosiihoric  acid.  The  phosphoric  acid  assimilatiim  was 
smaller  with  the  moderate  water  additions  than  with  full  water  additions.  The 
aluminum  and  lime  decreased  phosphoric  acid  assimilation. 

Potash  tests  were  also  conducted  but  with  contradictory  results. 

On  the  basis  of  these  results  the  authors  attempted  to  develop  curves  show- 
ing the  relation  between  yield  and  analysis  of  crops  as  a  basis  for  determining 
fertilizer  requirements  of  soil,  and  give  an  intricate  mathematical  analysis  of 
the  sul)ject  with  apparently  more  or  less  doubtful  results  upon  which  to  base 
conclusions.  They  are  of  the  opinion,  however,  that  the  data  indicate  that, 
for  those  points  on  the  yield  curves  for  wliich  the  values  obtained  by  dividing 
the  increase  in  yield  by  the  yield  are  constant,  the  crops  will  show  the  same 
percentage  contents  of  nutritive  constituents. 

Exi>lanation  of  nitrogen  loss  in  liquid  manure,  E.  Blanck  (Landw.  Vers. 
Sta.,  [>4  (1919),  No.  5-6,  pp.  2S5-291). — The  author  answers  criticisms  of  his 
conclusions  on  the  subject,  and  cites  the  results  of  numerous  studies  conducted 
by  himself  and  others  to  show  that  nitrogen  losses  through  the  evaporation  of 
anunonia  begin  when  the  total  transformation  of  urea  into  ammonia  is  com- 
pleted. 

Does  peat  litter  absorb  water  from  damp  air?  Tacke  (Mitt.  Ver.  Ford. 
MoorkuU.  Dent.  ReicJic,  34  (1916),  No.  19,  pp.  3S.?-5S»).— Experiments  are  re- 
ported which  showed  that  moss  peat  litter  in  finely  divided  condition  absorbed 
very  little  moisture  from  very  damp  air  in  a  room.  Excessively  moist  peat 
litter  under  certain  conditions  lost  moisture.  Compressed  balls  of  peat  litter 
in  relatively  dry  condition  absorbed  no  appreciable  amounts  of  moisture. 

Theoretical  study  of  nitrogen  fixation  by  the  electric  arc,  I-IV,  C.  P. 
Steinmktz  (Chcm.  and  Metall.  lUujiti.,  22  (1920),  Nos.  7,  pp.  299-304;  8,  pp. 
S53-357:  9,  pp.  411-416;  10,  pp.  455-462,  fffi-s.  i5).— This  paper,  in  four  parts, 
gives  the  results  of  an  extensive  theoretical  study  of  the  problem  of  electric 
arc  nitrification. 

Part  1  deals  with  the  chemical  dynamics  of  the  nitrogen-oxgen  reactions  at 
the  temperatures  of  the  arc  and  during  cooling,  and  includes  equations  of 
reaction  velocity  and  temperature  equilibrium.  Tables  of  thermal  nitrifica- 
tion constants,  reaction  periods,  and  velocities  in  air  are  also  included.  Part 
2  deals  with  the  effect  of  the  rate  of  cooling  upon  the  dissociation  of  NO  and 
includes  cooling  curves.  Part  3  deals  with  multiple  arcs  with  intermediate 
cooling,  and  discusses  cooling  of  the  arc  by  adiabatic  expansion  and  by 
molecular  diffusion.  Part  4  deals  with  the  kinetic  aspects  of  the  nitrogen- 
oxygen  reactions,  taking  up  the  effect  of  the  arc  in  dissociating  nitrogen, 
oxygen,  and  NO,  the  influence  of  molecular  vibration  speeds,  the  probability  law, 
concentrations  of  NO,  and  principles  of  the  electric  are. 

Political  and  commercial  control  of  the  nitrogen  resources  of  the  world, 
I-III,  C.  C.  Gilbert  (Chcm.  and  Metall.  Engin.,  22  (1920),  Nos.  10,  pp.  443-448; 
11,  pp.  501-504;  12,  pp.  551-559,  figs.  5). — This  paper  is  in  three  parts. 

Part  1  gives  a  general  review  of  the  sources  of  nitrogen,  including  atmos- 
pheric, nitrate  ore,  organic,  and  carboniferous  deposit  sources,  together  with 
a  description  of  the  general  aspects  of  the  control  of  nitrogen  resources  in 
2482°— 20 3 
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normal  and  war  times.  I'art  2  describes  the  commercial  aspects  of  nitrogen 
resources,  including  natural  by-pi'oduct  and  fixation  compounds  and  the  rect'iit 
developments  and  changes  In  the  nitrogen  industry  practice.  Part  3  is  a 
review  of  the  economic  nitrogen  industry  outlook.  A  bibliography  of  recent 
literature  on  the  nitrogen  industry  is  included. 

Plant  ashes  as  a  source  of  potash  (Bill.  Imp.  Inst.  [L07idon],  11  {1910),  ^o. 
3,  pp.  281-289). — Analyses  of  aslies  of  white  chestnut,  black  wattle,  and  olive 
wood  from  East  Africa  indicate  that  the  crude  wood  ashes  "would  form 
valuable  manures  for  use  in  East  Africa  on  account  of  the  high  percentage  of 
potash,  lime,  and  phosphoric  acid  which  they  contain.  Owing  to  the  high 
temperature  at  which  the  ashes  were  produced,  they  contain  a  considerable 
quantity  of  caustic  lime  which  Is  of  far  more  value  for  addition  to  the  soil  than 
calcium  carbonate.  .  .  .  The  olive-wood  ash  probably  does  not  contain  enough 
potash  to  be  remuneratively  extracted." 

Analyses  of  blue  gum-tree  ash  from  Tasmania  indicate  its  manurial  vahio 
on  account  of  its  content  of  soluble  potash  salts  and  the  lime  and  phosphoric 
acid  contents  of  its  insoluble  constituents.  The  sodium  carbonate  content  was 
i-Mtlier  high.  The  percentage  of  water-soluble  potash  was  higher  than  in 
most  plant  ashes  from  mature  woods. 

Analyses  of  dry  leaves,  wood,  and  ashes  from  the  African  tragacantli  showed 
that  the  wood  and  bark  ash  contains  a  greater  percentage  of  soluble  potasli 
than  the  ash  from  the  leaves.  "  The  wood  and  bark  of  the  African  tragacanth 
evidently  form  a  more  valuable  source  of  water-soluble  potash  than  the  leaves, 
but  both  materials  compare  favorably  with  the  majority  of  plant  products 
used  as  sources  of  potash." 

Analyses  of  sunflower  aslies  are  also  discussed. 

Basic  slag  v.  acid  phosphate,  C.  E.  Thokne  {Mo.  Bui.  Ohio  Sta.,  5  {1920), 
No.  3,  pp.  91-93). — Experiments  on  silt  loam  and  clay  soils  conducted  since  1900 
to  compare  basic  slag  with  acid  phosphate  are  reported. 

On  unlimed  soil  deficient  in  lime  it  was  found  that  1  ton  of  17  per  cent  basic 
slag,  containing  340  lbs.  of  phosphoric  acid,  increased  crop  yields  by  an  amount 
not  quite  $3  more  than  1  ton  of  14  per  cent  acid  phosphate,  containing  280  lbs. 
of  available  phosphoric  acid,  showing  that  a  pound  of  phosphoric  acid  was  less 
effective  in  basic  slag  than  in  acid  phosphate.  On  the  limed  land  in  both  cases 
a  pound  of  phosphoric  acid  gave  a  larger  gain  in  acid  phosphate  than  in  basic 
slag,  Irnt  a  ton  of  basic  slag,  with  its  60  lbs.  more  phosphoric  acid,  produced 
$2..54  more  increase  on  clay  soil  than  a  ton  of  acid  phosphate. 

"  Tlie  results  do  not  justify  the  purchase  of  basic  slag  in  preference  to,  acid 
phosphate  for  use  on  average  land,  when  the  pound  of  total  phosphoric  acid  in 
basic  slag,  limed  included,  costs  more  than  the  pound  of  available  phosphoric 
acid  in  acid  phosphate." 

Basic  slag  v.  acid  phosphate,  C.  E.  Thobne  {Mo.  Bui.  Ohio  Sta.,  5  {1920), 
No.  Jf,  pp.  lJil-lJ/6). — This  is  a  revision  of  the  above  report  in  which  additional 
data  bearing  on  the  subject  are  included  to  strengthen  the  conclusions. 

Sulphur  in  plants  and  soils,  A.  M.  Peter  {Kentucky  Sta.  Rpt.  1918.  pt.  1, 
pp.  38,  39). — Experiments  on  the  composting  of  sulphur  with  soil,  phosphate 
rock,  and  manure,  using  soil  from  the  station  farm,  showed  that  nearly  three- 
fourths  of  the  phosphate  added  or  already  present  in  the  soil  was  finally  ren- 
dered soluble  in  ammonium  citrate  solution,  although  the  action  was  slow  in 
beginning  and  did  not  progress  properly  until  after  the  addition  of  sulfofying 
organisms.  These  experiments  are  considered  to  indicate  the  practicability  of 
this  method  for  producing  acid  phosphate  on  the  farm.  Laboratory  experiments 
with  eight  Kentucky  soils  of  different  types  showed  that  sulphur  added  at  the 
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rale  of  500  parts  to  the  million  of  soil  -svas  nearly  all  converted  into  .sulpliate 
in  a  niuntii.  There  was  little  diflerence  in  the  sulfofyini;  power  of  the  several 
soils,  none  of  them  exceeding  the  station  farm  soil  in  this  property. 

The  question  of  lime  fertilization,  1*.  Liechti  and  E.  Tkuninger  (Landw. 
Jahrb.  Schivciz,  32  {1918),  Ao.  5,  pp.  573^88;  abs.  in  Zentbl.  Agr.  Chenv.,  49 
(1920),  No.  1,  pp.  13-16). — In  a  second  contrihution  to  the  subject  (E.  S.  II.,  37, 
p.  219),  pot  culture  experiments  with  oats,  red  clover,  and  carrots  on  acid  soil 
dcfifient  in  lime  are  reported,  to  determine  the  influence  of  the  fineness  :ind 
amount  of  lime.  Calcium  carbonate  of  live  dilTerent  degrees  of  fineness  was 
used,  having  grain  sizes  of  from  less  than  0.11  to  2  nun.,  and  was  added  in 
amounts  varying  from  1,000  to  8,(K)0  kg.  j)er  liectare  (890  to  7,1-0  lbs.  per  acre.) 
It  was  found  that  degree  of  fineness  and  amount  of  application  of  lime  had 
only  a  slight  influence  in  the  case  of  oats.  The  coarse-grained  lime  in  rela- 
tively large  additions  had  a  favorable  influence  on  red  clover  and  carrots,  while 
the  fine-grained  lime  had  an  injurious  effect,  especially  ou  carrots.  The  depress- 
ing inlluence,  of  fine-grained  lime  on  the  action  of  bone  meal  phosphoric  acid 
decreased  as  the  lime  grains  increased  in  size.  Lime  of  3  mm.  size  had  no 
depressing  influence.  The  influence  of  lime  on  the  action  of  superphosphate 
phosphoric  acid  was  determined  more  by  the  physiological  behavior  of  the  test 
crop  than  by  the  degree  of  fineness  of  the  lime.  Fine  and  coarse  grained  lime 
had  aI)out  the  same  favorable  influence  on  the  nitrification  of  ammonium 
sulphate. 

Action  of  lime  on  acid  humiferous  soil,  S.  Oden  (Meddel.  Stat.  Skogs- 
forsoksanst.,  No.  13-1  Jf  (1916-17).  pt.  2,  pp.  1287-1301,  figs.  9;  abs.  in  Internatl. 
Inst.  Agr.  [Rome],  Internatl.  Rev.  Sci.  and  I'ract.  Agr.,  10  (19 JO),  No.  J/,  pp. 
393,  30.'i). — Investigations  conducted  in  Sweden  are  reported  from  which  it  is 
believed  that  vegetation  is  not  injured  in  soils  by  free  huniic  acids  but  that 
the  acid  character  of  unlimed  humiferous  soil  is  due  to  absorbed  organic  acids. 
The  xerophytic  growth  of  peat-bog  plants  is  attributed  to  lack  of  oxygen  for 
the  roots ;  accumulation  of  injurious  excreta,  such  as  oxalic  and  formic  acids ; 
and  fixation  of  nutrient  elements  by  humus  and  the  consequent  formation  of 
mycorrhlza  as  a  form  of  adaptation  to  the  lack  of  nitrates. 

It  is  further  pointed  out  that  the  different  conditions  found  in  unsubmerged 
peat  bogs  ;ire  modified  by  liming,  as  the  formation  of  calcium  humate  not  only 
neutralizes  the  acid  toxic  substances  but  alsx)  sets  free  the  fertilizing  elements 
absorbed.  On  the  other  hand  it  is  stated  that  calcium  humates  oxidize  more 
easily  than  the  corresponding  humic  acids.  Liming  on  these  soils  had  no 
influence  on  the  water  supply  of  plants. 

Relation  of  pulverized  limestone  to  crop  production  in  North  Carolina, 
J.  L.  BuKGKss  (But.  N.  C.  Depf.  Agr.,  39  (1918),  No.  6,  pp.  i5).— This  is  a  sum- 
niary  of  available  data  relating  to  the  use  of  pulverized  limestone  for  agricul- 
tural purposes,  with  particular  reference  to  North  Carolina  conditions. 

Borax  in  fertilizers,  S.  D.  Conner  and  B.  N.  Fergus  (Indiana  Sta.  Bill.  239 
(1920),  pp.  3-15,  fig.  -J). — This  bulletin  reports  investigations  undertaken  to  de- 
termine under  what  conditions  and  in  what  amounts  borax  is  injurious  to 
crops,  and  to  determine  the  relative  value  of  German  and  American  potash 
salts. 

Laboratory  and  field  experiments  with  corn  on  different  soils  of  neutral  and 
acid  reaction  showed  that  borax  caused  the  greatest  injury  when  the  fertilizer 
in  which  it  was  contained  was  applied  in  the  row.  From  i  up  to  4  Ibs'.  anhydrous 
borax  per  acre  produced  injury  when  drilled  in  the  row  with  corn.  Sixteen 
and  18  lbs.  of  borax  per  acre  worked  into  the  entire  surface  soil  produced  no 
injury  to  corn.     Borax  injury  varied  with  the  methodr  of  application,  type  of 
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soil,  seasonal  conditions,  and  the  crop  grown.  Corn  was  injured  by  borax  on 
sandy  soil  and  muck  more  than  on  clay  and  on  acid  soils  more  than  on  neutral 
soils.  The  decrease  in  corn  yield  caused  by  borax  was  in  direct  proportion  to 
the  decrease  in  stand.  The  borax  caused  its  injury  at  germination  time  and 
in  the  early  stages'  of  growth.  Rains  either  before  or  after  using  a  fertilizer 
containing  borax  caused  the  borax  to  be  diffused  and  fixed  and  the  damage  was 
less. 

The  only  potash  containing  much  borax  came  from  Searles  Lake,  Cal.  This 
potash  gave  good  crop  increases  and  caused  no  injury  when  applied  broad- 
cast. 

Most  American  potash  salts  do  not  contain  borax,  and  so  far  as  tests  have 
been  made  the  indications  ai"e  that  thej^  are  equally  as  good  as  German  potash 
salts.  Six  different  forms  of  American  potash  salts  from  various  sources  were 
compared  with  three  standard  Germ-an  potash  salts  on  soils  di'ticient  in  potash. 
The  crop  increases  for  12  plats  with  American  potash  averaged.  20.3  bu.  of  corn 
per  acre.  The  crop  increases  for  12  plats  with  German  potash  averaged  20.4 
bu.  per  acre. 

Analyses  of  coniniercial  fertilizers  and  ground  bone;  analyses  of  agri- 
cultural lime,  C.  S.  Cathcart  et  al.  {New  Jersey  Stas.  Bui.  3^0  {1919),  pp. 
5-54). — This  bulletin  contains  the  results  of  actual  and  guarantied  analyses  of 
220  samples  of  fertilizers  and  fertilizer  materials  offered  for  sale  in  New 
Jersey  during  1919,  together  with  a  discussion  of  the  total  fertilizer  inspection 
in  the  State  for  the  year. 

Analyses  are  also  included  of  13  samples  of  burned  limes,  9  limestones,  and 
4  lime  by-products. 

The  Connecticut  fertilizer  law  {Connecticut  State  Sta.  Bui.  Inform.  9  {1919), 
pp.  S). — The  text  and  a  brief  explanation  of  important  features  of  the  Con- 
necticut fertilizer  inspection  law  of  1919  is  given. 

Fertilizer  analyses,  A.  J.  Patten  et  al.  {Michigan  Sta.  Bui.  287  {1919),  pp. 
62). — This  bulletin  contains  the  results  of  actual  and  guarantied  analyses  of 
1,083  samples  of  fertilizers  and  fertilizer  materials  representing  342  brands 
offered  for  sale  in  Michigan  during  1919.  Of  the  samples  analyzed  24.7  per 
cent  were  below  the  guaranty  in  one  or  more  constituents,  of  which  the  greatest 
number  were  deficient  in  potash,  followed  in  order  by  available  phosphoric 
acid,  nitrogen,  and  total  phosphoric  acid. 

Registered  brands  of  fertilizers  and  lime,  J.  W.  Kellogg  {Penn.  Dept.  Agr. 
Bui.  338  {1920),  pp.  48). — This  bulletin  reviews  the  text  of  the  Pennsylvania 
fertilizer  inspection  law  and  contains  a  list  of  fertilizer  manufacturers  and 
brands  of  their  fertilizers  for  which  licenses  to  sell  in  Pennsylvania  during 
1920  were  taken  out  prior  to  March  1,  1920. 

AGRICULTTJRAL  BOTANY. 

Plant  succession  and  plant  distribution  in  South  Africa,  J.  W.  Bews 
{Ann.  Bot.  [London],  34  {1920),  No.  134,  PP-  287-297).— Willis's  "age  and  area" 
law  is  discussed,  and  in  general,  accepted  by  the  present  author.  He  points 
out,  however,  that  it  will  apply  only  to  regions  where  conditions  are  fairly 
uniform,  and  that  in  South  Africa,  where  climatic  variations  are  extreme,  its 
operation  is  greatly  modified. 

The  effect  of  the  frosts  of  the  winter  of  1916-17  on  vegetation,  E.  A. 
Bowles  {Jour.  Roy.  Hort.  Soc,  43  {1919),  No.  2-3,  pp.  888-461).— The  winter  of 
1916-17  is  said  to  have  been  the  most  severe  since  that  of  1894-95,  and  is  con- 
sidered to  offer  a  fair  test  of  the  hardiness  of  plants.     An  account  is  given, 
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Ihorefttre,  of  tlie  offocts  of  lli(>  cold  wcatlici'  (»u  various  plaiits  f^'rowiiij;  in  the 
open  air  in  difforent  localitit's,  \\iiic-h  aro  nanu'tl  witli  an  extensive  list  of  plants 
concerned. 

The  eftect  of  aeration  on  the  roots  of  Zoa  mays,  I,  C  ().  Heals  {Proc.  Jiid. 
Acad.  ScL,  1011,  pp.  177-lSO,  figs.  3). — Tliis  experiment,  as  brietly  described,  is 
considered  to  show  the  great  importance  of  the  presence  of  air  in  contact  with 
tlie  roots  not  only  for  the  normal  cT'^wth  of  plant  tissue  but  also  for  obtaining; 
the  maxiniiuu  iilant  jii'owtli. 

The  action  of  one  crop  on  another,  S.  Pickeuing  {Jour.  Roy.  Ilort.  Sac,  ^J 
(lyiO),  Xu.  2-3,  pp.  372-^iSO,  pis.  5,  fig.  l).—lt  is  held  that  the  toxicity  of  heated 
soils  is  line  to  the  decomposition  of  the  orjianic  matter  in  tlie  soil,  and  it  is 
thought  that  a  like  decomposition  must  occur,  tliough  less  readily,  at  ordinary 
atmospheric  temperatures.  As  most  of  the  organic  matter  in  soil  is  a  product 
of  plant  growth,  it  follows  that  more  toxin  will  be  produced  by  plants  grow- 
ing than  Avhere  they  are  not,  hence  the  toxic  effect  of  one  plant  or  another. 
The  ultimate  decomposition  of  the  toxin  into  food  material  demonstrated  by 
the  results  with  heated  soils  also  explains  the.  increased  fertility  in  a  soil 
which  has  grown  a  surface  crop  as  soon  as  that  surface  crop  is  removed  and 
the  production  of  toxin  ceases. 

What  the  toxic  substance  is  has  not  yet  been  ascertained,  but  an  examina- 
tion is  now  in  progress  from  the  chemical  point  of  view.  Some  of  tliese  ex- 
periments, as  here  noted,  indicate  that  the  toxin  is  either  a  substance  which 
can  be  oxidized  or  a  reducing  body.  It  has  been  found  that  such  a  body  is 
present  to  a  certain  extent  in  extracts  from  all  soils,  and  that  it  is  increased 
by  growing  a  crop  in  the  soil  or  still  more  by  subjecting  it  to  heat.  The 
question  is  evidently  one  of  great  complexity. 

The  effect  of  centrifugal  force  on  plants,  F.  ]\I.  Andrews  {Proc.  Iiid.  Acad. 
/S'ei.,  1017,  p.  175). — (Kdugonium  ciUatum  was  centrifuged,  1,500  gravities  being 
employed.    Apparently  the  protoplasm  was  not  detrimentally  affected. 

Barium  in  plants  and  soils  (Kentucky  Sta.  Rpt.  1918,  pt.  1,  p.  ^2). — A  brief 
summary  is  given  of  the  results  of  an  investigation  by  J.  S.  McHargue,  a  full 
account  of  which  has  already  been  noted  (P].  S.  II.,  40,  p.  819). 

Abnormal  abundance  of  calcium  oxalate  in  plants,  N.  Patschovsky  (Biol. 
ZcntbL,  3D  (1910),  No.  11,  pp.  ^81-480). — An  account  is  given  of  studies  regard- 
ing the  presence  in  soluble  form  in  plants  of  oxalates. 

On  the  localization  of  anthocyanin  in  the  spring"  leaves  of  some  trees 
and  shrubs  in  the  temperate  regions  of  Japan,  T.  Ichimura  (Bot.  Mag. 
[Tohgo],  33  (1919),  No.  385,  pp.  i2-/5).— Tabulated  results  are  given  of  obser- 
vations regarding  the  presence  of  anthocyanin  and  its  histological  distribution. 

In  a  majority  of  G9  species,  anthocyanin  is  localized  in  the  palisade  layer. 
It  is  conlined  to  the  epidermis  or  leaf  hairs  in  a  few.  It  is  noted  tl;at  the 
lower  epidermis  and  the  lower  hypodermal  layer  are  richer  in  pigment  than 
the  upper  ones  in  case  of  young  leaves.  The  distribution  of  transitory  antho- 
cyanin in  young  leaves  is  also  Indicated. 

A  new  chromogen,  producing  a  blue  pigment  in  Galanthus  nivalis,  T. 
Tammes  (Rcc.  Trar.  Bot.  Nccrland.,  15  (1918),  No.  1,  pp.  1-16). — A  chromogen  is 
reptjrted  as  producing  an  ultramarine  blue  coloring  material  under  cimditions 
of  fi-ee  oxygen  access  and  temperature  of  20  to  100°  O.  (08  to  212°  F.)  in 
all  parts  except  bulb  and  roots  of  O.  nivalis  and  other  species  of  Galanthus. 

The  opening  of  anthers  in  Solanacene,  I.  Namikawa  (Bot.  Mag.  [Toktfo], 
SS  (1919),  No.  387,  pp.  62-69,  figs.  7). — This  is  :in  account  of  studies  on  the  open- 
ing of  anthers  in  Lycopersicum  csculcntuni,  ^'^<^hiza)lt}lus  piniialus.  Capsicum  an- 
nuuw,  Holaiium  nigrum,  »*?.  dulcamara,  »s'.  tuberosum,  S.  melongenn,  Petunia 
violacea,  Nicotiana  alata  grandiflora,  and  Physalis  alkelcengii. 
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Studies  on  pollen,  F.  i\I.  Andrkws  {Proc.  Iml.  Acad.  Sci.,  1917,  p.  16.]). — 
Tlie  author  reports  the  general  results  of  investigations  as  carried  out  on  the 
beliavior  of  pollen  in  43.")  plants  with  respect  to  a  culture  medium  of  cane  sugar. 
Of  these,  110  showed  no  response  as  regards  growth  (although  a  wide  range  of 
percentages  was  employed),  and  the  remainder  showed  a  more  or  less  pro- 
nounced growth. 

Pollen  development  in  Cinnamoniuni  and  the  phylogenetic  significance 
of  pollen  types,  G.  Tackholm  and  E.  Soderberg  (Arkiv.  Bot.,  15  {1917),  Xo. 
8,  pp.  1-1  Jf,  fiff.  1). — This  is  a  study  by  the  authors  of  Cinnamomum  sieboldi, 
which  offers  a  new  example  of  a  dicotyledonous  plant  in  which  (as  in  most 
monocotyledons)  the  pollen  grains  develop  by  successive  cell  divisions,  witli  a 
consideration  of  the  pliylogenetic  significance  of  the  facts  observed. 

The  origination  of  variations  in  Anemone  hepatica,  S.  Galant  {Biol. 
ZenthL,  39  {1919),  No.  12,  pp.  529-535,  figs.  2).— This  contains  statistical  notes 
regarding  certain  flower  variations  in  A.  hepatica. 

The  genetics  of  flower  coloration  in  Tropasolum  niajus,  H.  Rasmuson 
{Bot.  Notlser,  No.  5  {1918),  pp.  253-260).— It  is  stated  that  the  genotypic  dif- 
ference between  plants  of  T.  majus  with  dark  yellow  and  such  plants  with 
light  yellow  flower  color  is  due  to  a  single  factor,  dark  yellow  being  dominant. 
The  difference  between  red  and  yellow  flowered  plants  may  be  conditioned  by 
a  single  factor. 

Anatomical  structure  of  wheat  heads  as  related  to  their  position  on  the 
stem  and  to  the  influence  of  external  conditions,  W.  Heuseu  {Kiilin  Arch., 
6  {1916),  pt.  2,  pp.  391-1(36,  figs.  11). — In  summer  wheat,  the  heads  show  mor- 
phological and  anatomical  characters  corresponding  to  stem  position  as  de- 
scribed. They  also  show  modifications  corresponding  to  soil  moisture  and  nu- 
triment. 

The  fruit  of  Opuntia  fulgida:  A  study  of  perennation  and  proliferation 
in  tlie  fruits  of  certain  Cactaceae,  D.  S.  Johnson  {Carnegie  Inst.  Wash.  Pub. 
269  {1918),  pp.  62,  pis.  13). — This  paper  embodies  a  discussion  of  the  occurrence 
and  significance  of  a  number  of  striking  peculiarities  in  the  development  and 
fate  of  the  persistent,  self-propagating  fruits  of  certain  Opuntias.  It  is  con- 
cerned primarily  with  the  perennation  and  vegetative  propagation  of  the  ovary 
of  O.  fulgida,  chosen  for  special  consideration  because  of  its  remarkable  power 
of  budding  off  secondary  flowers  from  the  primary  ones  and  also  of  forming 
new  flowers  and  vegetative  shoots  from  the  long-persistent  fruits. 

The  fact  that  O.  fulgida  and  other  species  have  series  of  fruits  showing 
various  degrees  of  sterility,  from  those  with  scores  of  seeds  to  those  that  are 
entirely  seedless,  is  not  considered  conclusive  evidence  that  seed  production 
is  really  on  the  way  to  complete  extinction  in  these  plants.  Nor  is  tlae  corollary 
that  propagation  by  seeds  is  being  replaced  by  the  proliferation  to  new  plants 
of  fallen  fruits  regarded  as  very  significant.  On  the  contrary,  the  stem-like 
character  of  the  fruits  in  this  genus  results  in  the  persistence  of  many  sterile 
ovaries,  such  as  would,  in  many  less  fleshly  angiosperms,  wither  and  fall  off 
soon  after  blooming,  instead  of  maturing  into  seedless  fruits  as  here  noted. 

Revision  of  Ichthyomethia,.  a  genus  of  plants  used  for  iioisoning  fish, 
S.  F.  Blake  {.Tour.  Wash.  Acad.  Sci.,  9  {1919),  No.  9,  pp.  241-2.52).— The  g^nus 
Ichthyomethia,  here  reviewed,  is  said  to  be  of  economic  importance  as  furnish- 
ing a  medicine,  a  fish  poison,  and  a  valuable  timber. 

The  Uredinales  of  Delaware,  H.  S.  .Tackson  {Proc.  Ind.  Acad.  Sci.,  1917.  pp. 
311-385). — This  account  of  Delaware  Uredinales  is  the  result  of  a  study  of  the 
rust  flora  of  that  State  begun  in  1906.  The  list  contains  129  species,  whicl 
are  recorded  on  232  different  hosts. 
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Tlie  Ustilaginales  of  Indiana,  II.  S.  .Ia(  KSdN  {J'ruc.  Jnd.  Acad.  Sri.,  lUH, 
pp.  ll'J-l.U). — Tlio  prcstMit  list  of  Usliliiu'iiiiiU's  or  siiiiits  of  Indiana,  based 
primarily  on  material  of  the  author's  herbarium  and  that  of  the  Purdue  Experi- 
ment Station,  inchides  a  total  of  47  species  on  about  the  same  number  of  hosts. 

Resistance  of  Mucor  zygotes,  M.  NoniNACiKL  (/'roe.  Ind.  Acad.  ScL,  1017, 
pp.  181-1S7). — In  the  fall  of  1916,  experiments  were  betrun  to  test  out  the  re- 
sistance of  Mucor  zygotes  and  spores  to  desiccation,  to  heat,  and  to  different 
chemicals.  The  work  and  results  are  briefly  detailed.  The  practical  result  of 
the  work  is  that  in  atteniptin<i  to  kill  ilucor,  the  surest  way  is  to  use  moisture, 
not  nuich  heat  being  necessary  in  this  case,  whereas  if  moisture  is  not  present 
a  high  temperature  and  long  application  will  be  required. 

Reaction  of  culture  media,  H.  A.  Noyks  {Pioc.  Ind.  Acad.  ScL,  1917,  pp. 
I.'f9-1G2,  fig.  1). — The  purpose  of  this  paper  is  to  point  out  some  factors  in  the 
making  of  culture  media  and  in  the  controlling  of  reactions  that  are  as  im- 
portant as  the  method  by  which  the  reaction  is  determined.  Discussion  is  given 
of  the  so-calletl  acidity  due  to  crude  methods  of  making  metlia. 

Boulllou  cubes  as  a  substitute  for  beef  extract  or  meat  in  nutrient  media, 
Z.  N.  AVyant  (.Jour.  Bart..  5  (1920),  No.  2,  pp.  1S9,  190)'— From  the  results  of 
comparative  tests  and  from  practical  experience  of  nearly  a  year,  the  author 
recommends  the  use  of  ordinary  bouillon  cubes  in  general  laboratory  work 
when-  ordinary  beef  extract  or  meat  media  has  been  formerly  used.  The  cubes 
are  used  in  the  proportion  of  1  or  l..")  cubes  per  liter. 

FIELD  CROPS. 

The  work  [with  field  crops]  of  the  Yuma  Reclamation  Project  Experi- 
ment Farm  in  1918,  R.  E.  Blair  (U.  .S'.  Dept.  A  (jr.,  Dcpt.  Circ.  75  (1920),  pp. 
26-42,  5S,  59,  60,  61,  figs.  //). — This  work,  including  variety  and  culture  tests 
with  cotton,  alfalfa,  grain  and  forage  sorghums,  flax,  field  peas,  velvet  beans, 
horse  beans,  Giant  Bermuda  grass,  potatoes,  and  sweet  potatoes,  was  con- 
tinuetl  along  the  same  general  lines  as  previously  noted  (E.  S.  R.,  40,  p.  433). 

The  yields  in  variety  tests  of  cotton,  conducted  in  1916,  1917,  and  1918,  were 
compared  with  the  yields  of  ratooned  plats  in  1918.  The  average  yield  of 
seed  cotton  per  acre  of  24  varieties  under  different  tests  was  1,626  lbs.  from 
the  planted  crop  in  1917  as  compared  with  1,543  lbs.  from  the  ratooneil  crop  in 
1918.  The  planted  crop  in  1918  yielded  an  average  of  1,531  lbs.  of  seed 
cotton  per  acre.  The  number  of  plants  successfully  ratooned  in  1918  ranged 
from  34.7  per  cent  for  Foster,  a  long-staple  upland  variety,  to  85.4  per  cent 
for  tlie  Yuma  variety  of  Egyptian  cotton.  An  experiment  in  planting  Pima 
cotton  on  different  dates  in  1918  resulted  in  the  best  yield  from  the  planting 
niade  March  16,  and  the  next  best  yields  from  plantings  made  March  9  and 
'March  23.  The  Pima  and  Durango  varieties  grown  by  the  furrow-and-bed 
method  produced  somewhat  larger  yields  than  were  secured  from  ordinary 
plantings.  It  is  pointed  out  that  under  the  furrow-and-bed  metho<l  the  feeding 
roots  form  only  on  one  side  of  the  plant  and  that  this  is  probably  the  reason 
that  the  method  is  effective  in  reducing  excessive  growth  in  the  cotton  plant. 
Bree<ling  work  was  continued,  and  specially  encouraging  results  with  a  strain 
of  upland  cotton,  designated  as  No.  18.  are  reported. 

During  the  past  two  years  the  most  promising  varieties  of  grain  sorghums 
tested  at  the  station  were  compared  with  recently  introduced  varieties.  Dwarf 
hegari  was  the  only  variety  producing  more  grain  than  Dwarf  milo,  the  stan<l- 
ard  variety  for  the  region,  and  it  ranked  second  in  the  growth  of  forage.  The 
percentage   of   thrashed    grain    from   air-dry    head    weights    was    among    the 
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highest  in  tlae  test  and  ranged  abont  5  per  cent  higher  than  that  of_  either 
Dwarf  milo  or  feterita.  Tlie  yields  of  seven  valuable  varieties  for  the  6-year 
period  ending  with  191S  showed  that  Dwarf  hegari,  together  with  other  leading 
sorts,  gave  much  better  yields  on  medium  heavy  soil  than  on  light  soil.  Some 
of  the  best  yields  from  April  and  May  plantings  represented  two  grain  crops 
harvested  from  the  same  plats  in  one  season.  As  the  early  crop  is  frequently 
largely  lost  through  bird  injury,  a  single  crop  planted  either  late  in  June  or 
early  in  July  is  regarded  as  generally  most  profitable.  Results  of  spacing  tests 
in  1918  with  Dwarf  hegari  grown  in  rows  42  in.  apart  were  in  favor  of  6  to  8 
in.  between  plants  in  the  row.  The  best  yields  of  a  very  good  strain  of  Dwarf 
milo  secured  by  28  farmers  in  1918  were  reported  from  rows  about  3  ft.  apart 
with  plants  14  to  24  in.  apart  in  the  row.  The  average  planting  date  of  fields 
producing  good  yields  was  from  June  20  to  July  15. 

The  average  seed  yields  of  different  strains  of  flax  for  1917  and  1918  ranged 
from  8.3  to  19.8  bu.  per  acre.  Plantings  made  from  December  15  to  January  15 
gave  the  best  yields.  The  data  in  a  rate  of  seeding  test  indicated  that  when 
flax  is  broadcasted  for  seed  production  from  30  to  40  lbs.  of  seed  per  acre  is 
most  desirable. 

The  Tangier  pea,  introduced  from  Turkestan,  compared  with  other  varieties 
produced  at  the  rate  of  4.44  tons  of  green  material  and  1.13  bu.  of  seed  per 
acre.  Osceola  and  Georgia  velvet  bean  varieties  yielded  193  lbs.  and  266  lbs. 
of  seed  per  acre,  but  did  not  prove  to  be  satisfactory  in  forage  production. 
Horse  beans  planted  in  November  and  harvested  in  May  produced  2.49  tons  of 
green  material  per  acre,  but  the  seed  production  was  not  sufficient  to  compare 
favorably  with  field  peas  as  a  soiling  or  pasturing  crop.  Of  several  varieties 
of  forage  sorghums  Dwarf  Java  produced  16.6  tons  of  green  forage  per  acre, 
and  when  left  to  mature  seed  gave  a  yield  of  57.2  bu.  per  acre.  Giant  Bermuda 
grass  (Cijnodon  dactylon  maritimus)  became  well  established  and  made  a  very 
good  growth  during  a  part  of  the  year,  but  it  did  not  prove  more  vigorous  or 
productive  than  common  BeiTuuda  grass  (C.  dactylon). 

Variety  tests  with  potatoes  at  the  farm  have  indicated  that  Irish  Cobbler, 
White  Rose,  Red  Triumph,  and  Early  Ohio,  in  the  order  named,  are  the  most 
suitable  for  the  region.  The  5-year  average  production  of  marketable  potatoes 
for  Irish  Cobbler  was  86.5  bu.  per  acre,  but  in  1918  White  Rose  ranked  first 
with  a  yield  of  168  bu.  per  acre.  Irish  Cobbler  was  found  to  be  the  best 
summer  keeper  of  the  varieties  grown.  White  Vineless  sweet  potatoes,  one  of 
the  most  dependable  varieties  under  the  conditions  of  the  farm,  showed  a  4-year 
average  yield  at  the  rate  of  9.53  tons  per  acre. 

[Field  crops  work  at  the  Indiana  Station]  {Indiana  Sta.  Rpt.  1919,  pp. 
61-64)  ■ — ^The  work  with  field  crops  during  the  year  ended  June  30,  1919,  is 
briefly  described. 

The  variety  tests  noted  have  been  reported  upon  largely  in  an  earlier  publi- 
cation (E.  S.  R.,  40,  p.  735).  The  results  of  studies  in  crop  cultural  methods 
were  in  favor  of  drilling  soy  beans  solid  at  the  rate  of  about  1  bu.  per  acre  on 
relatively  clean  and  mellow  ground,  and  of  planting  A  bu.  per  acre  in  rows  for 
cultivation  on  ground  that  is  weedy  or  tends  to  crust  and  bake.  The  best 
yields  of  buckwheat  were  secured  from  seedings  made  late  in  July  or  early  in 
August.  Seeding  at  the  rate  of  7  pk.  per  acre  proved  preferable  for  Michigan 
Amber  wheat.  This  variety  outyielded  the  Marvelous  or  Stoner  at  all  rates 
of  seeding.  ^ 

Sudan  grass  gave  the  best  yields  when  seeded  early  in  June  and  drilled  solidj 
at  the  rate  of  32  lbs.  per  acre.     Analyses  of  the  cured  hay  showed  10.3  per  cent 
of  protein  as  against  5.4  per  cent  in  sorghum  hay  and  8.2  per  cent  in  Golden 
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luillol  hay  grown  on  adjoinin;,'  plats.  The  averagt>  hay  yiehl  for  ilu,'  hist  two 
years  was  0,058  lbs.  jtcr  acre,  as  compared  with  S,-'2{)  li)S.  i'or  sorf^luini  and 
3,997  lbs.  for  (Jolden  millet. 

Among  tlie  results  secured  from  improving  field  crops  by  breeding  and  selec- 
tion, soy  beans  in  the  variety  test  plats  px'oUiiced  numerous  natural  hybrids, 
sliowing  that  artificial  liybridization  is  not  necessary  to  produce  new  sorts. 
Corn  selected  continuously  for  13  years  from  plants  producing  no  suckers 
slioweil  no  advantage  in  yield  and  quality  over  corn  not  so  selected  and  pro- 
ducing sui'Ivers  freely.  The  results  of  cooperative  pasture  experiments  indi- 
cate at  this  time  that  redtop,  Kentuclcy  blue  grass,  and  slieep's  fescue  are  the 
most  promising  grasses,  and  alsike  clover  and  white  clover  the  most  promising 
leguminous  plants  for  pasture  purposes  ou  the  greater  part  of  the  uplands  in 
southern  Indiana. 

Experiments  in  tlie  failure  of  clover  led  to  the  conclusion  that  lime,  organic 
matter,  and  fertilizers,  especially  acid  phosphates,  are  important  factors  in 
restoring  clover-sick  land.  In  one  experiment  an  application  of  wheat  straw 
as  organic  matter  resultetl  in  a  clover  hay  yield  of  3,200  lbs.  per  acre  the  lirst 
year,  as  against  an  average  of  1,440  lbs,  on  untreated  land,  wlule  on  land 
receiving  lime  2,SSS  lbs.  and  on  land  treated  with  fertilizers  3,000  lbs.  per 
acre  were  secured.  In  an  experiment  conducted  for  five  years  the  clover  hay 
yields  on  limed  land  averaged  3,404  lbs.  as  against  2,656  lbs.  on  initreat':(l  hiuil 
in  one  test,  and  3,516  lbs.  as  against  2,074  lbs.  per  acre  in  laiother.  In  a  third 
experiment  the  yield  of  clover  hay  on  untreated  land  was  1,350  lbs.,  with  iime 
2,660  lbs.,  and  with  both  lime  and  phosphate  4,930  lbs. 

[Report  of  the  department  of  agronomy],  G.  Roberts  {Kentucky  Sta.  Rpt. 
191S,  i>t.  1,  pp.  22-28). — The  work  for  the  calendar  year  1918  was  continued 
mainly  as  previously  noted  (E.  S.  R.,  39,  p.  422). 

The  status  of  the  woi-k  on  the  soil  experiment  fields  in  vari.)us  p.irts  of  the 
State  is  briefly  described,  and  the  results  with  tobacco  on  the  Greenville  field 
and  with  sweet  clover  on  the  Berea  field  are  reported.  The  tobacco  was  grown 
in  a  3-year  rotation  with  wheat  and  clover,  and  the  soil  v.-as  either  left  mi- 
treated  or  received  different  combinations  of  2  tons  of  limestone,  600  lbs.  of 
acid  phosphate  and  150  lbs.  of  sulphate  of  potash  per  acre  applied  only  to  the 
tobacco  crop,  and  100  lbs.  of  nitrate  of  soda  per  icre  used  on  the  tobacco  and 
wheat  crops.  The  average  yield  of  five  tobacco  crops  given  the  complete  appli; 
cation  without  limestone  was  1,209  lbs.;  limestone  and  acid  phosphate  1,119 
lbs.;  the  complete  aiiplication  with  limestone  1,108  lbs.;  and  lin)estone,  acid 
phosphate,  and  nitrate  of  soda,  1,047  lbs.  per  acre,  as  against  456  lbs.  per  acre 
without  hvatment.  The  best  yield  of  clover,  4,313  lbs.  per  acre,  the  average 
of  ft.ur  crops,  was  secured  with  limestone  and  acid  phosphate,  and  of  wheat, 
28.2  bu.  r»er  acre,  the  average  of  two  crops,  with  limestone,  acid  phosphate,  and 
nitrate  of  soda. 

The  sweet  clover,  on  soil  receiving  lime  and  acid  phosphate  and  seeded  in  the 
spring  of  1916,  produced  278  lbs.  of  marketable  uiduilled  seed  per  acre.  The 
straw  was  s])read  on  the  ground  and  plowetl  imder  in  the  fall.  The  succeeding 
corn  crop  in  1918  yielded  40  bu.  per  acre  as  compared  with  20  bu.  on  untreated 
soil  on  which  sweet  clover  would  not  grow. 

The  results  of  cultivation  experiments  with  corn  for  eight  years  showed  Imt 
little  variation  in  the  yield  from  the  different  methods  of  cultivation.  No  cul- 
tivation, with  simply  scraping  off  the  weeds,  gave  .52  bu.  per  acre  and  from  seven 
to  eight  cultivations  4  in.  deep  gave  55.2  bu.  per  acre,  these  being  the  lowest 
and  highest  yields,  respectively,  in  the  series  of  tests.  When  soy  beans  were 
drilled  in  the  rows  with  the  com  or  in  alternate  rows  the  total  value  of  the 
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grain  was  loss  llian  that  from  cillicr  crop  i)laiittMl  alone.  A  hill  of  beans 
planted  with  a  hill  of  corn  or  between  liills  reduced  the  yield  of  corn  but  little, 
and  gave  4.3  bu.  of  soy  beans  and  34.9  bu.  of  corn  per  acre. 

Tests  with  wheat  for  three  years  indicated  that  applying  nitrate  of  soda 
when  the  wheat  is  seeded  in  the  fall  remained  without  effect,  while  top-dressing 
with  tlie  nitrate  in  the  spring  gave  an  increase  in  yield.  ^Vheat  drilled  in 
rows  4  in.  apart  gave  practically  the  same  results  as  wheat  drilled  in  rows  8 
in.  apart.  In  wheat  breeding  work  pure-line  selections  from  Jersey  Fultz  have 
given  rise  to  a  strain  which  yielded  on  an  average  for  four  years  3S.2  bu.  per 
acre  as  against  35.2  bu.  for  the  original  variety. 

In  experiments  with  hemp  the  crop  on  untreated  soil  yielded  939  lbs.  of 
fiber  per  acre  as  an  average  for  three  years,  while  liemp  on  soil  receiving  from 
100  to  150  lbs.  of  nitrate  of  soda  per  acre  gave  1,300  lbs.  of  fiber.  Hemp  grown 
for  three  years  in  succession  on  land  infested  with  wild  onions  apparently  had 
nearly  eradicated  this  weed  at  the  close  of  the  period. 

In  tobacco  rotation  experiments  the  best  quality  of  leaf  and  the  best  yields 
were  produced  after  grass  sod.  Manui'e  used  on  grass  sod  did  not  seem  to  have 
reduced  the  quality  appreciably,  and  leaf  of  fair  quality  was  secured  also  in  a 
rotation  of  corn,  tobacco,  wheat,  and  clover,  and  in  one  of  alfalfa,  corn,  and 
tobacco.  Poor  yield  and  quality  of  leaf  were  secured  where  soy  beans  were 
grown  in  the  3-year  rotations,  as  this  crop  seems  to  encourage  the  prevalence 
of  root  rot. 

[Work  with  field  crops  at  the  Nevr  Mexico  Station  in  1918-19]  {New 
Mexico  Htci.  Rpt.  1919,  pp.  27,  2S,  3//-.36).— Average  yields  of  sugar  beets  of 
13.25  tons  from  March  plantings  and  10.67  tons  per  acre  fx-om  April  plantings  are 
reported.  Artificial  shading  of  some  of  the  sugar  beet  plats  did  not  prove  bene- 
ficial. 

The  results  of  a  cotton  variety  test  have  been  noted  from  another  source 
(E.  S.  R.,  42,  p.  829).  Among  alfalfa  varieties  a  selecticm  of  I'eruvian  gave  the 
best  yield  for  the  season.  Irrigation,  cultural,  and  variety  tests  with  potatoes 
are  also  noted. 

Agronomy  experiments  (North  Dakota  Sta.  Bui.  136  (1920),  pp.  7-9,  11,  17, 
figs.  2).- — Rotation  experiments  and  studies  with  flax  and  sweet  clover  in  prog- 
ress at  the  station  during  the  period  of  the  report  are  briefly  described. 

Tests  of  regional  strains  of  sweet  clover  demonstrated  the  general  excellence 
of  North  Dakota  grown  seed.  The  results  of  cereal  varietal  trials  indicated  the 
following  as  the  leading  sorts :  ]\Iarquis  hard  red  spring  wheat,  Kubanka  amber 
durum  spring  wheat,  Lincoln  oats,  Select  Manchuria  barley,  and  North  Dakota 
959  rye. 

Dry  farming  in  the  plains  area  of  Montana,  G.  W.  Morgan  and  A.  E.  Sea- 
mans  {Montana  Sta.  Circ.  89  {1920),  pp.  22). — This  circular,  describing  the  most 
successful  cultural  methods  and  rotations  for  ordinary  field  crops  grown  under 
dry  land  conditions  in  Montana  east  of  the  Rocky  Mountains,  is  based  largely  on 
the  results  obtained  in  cooperation  with  the  U.  S.  Department  of  Agriculture  at 
the  Judith  Basin  substation  during  the  last  nine  years  and  at  the  Huntley  substa- 
tion during  the  last  five  years.  Methods  of  producing  crops  on  newly  broken  sod 
and  on  land  previously  cropped  are  described,  and  directions  for  growing  spring 
wheat,  winter  wheat,  oats,  barley,  corn,  flax,  and  pasture,  forage,  and  hay  crops, 
including  brome  grass,  winter  rye,  alfalfa,  sweet  clover,  etc.,  under  the  conditions 
and  requirements  of  the  region  are  given.  The  varieties  of  the  diffei'ent  crops 
which  have  given  most  reliable  results  are  mentioned,  and  the  average  yields 
secured  under  different  cultural  practices  and  crop  rotations  are  briefly  reported. 
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A  crop  rotation  for  a  hog  farm,  ('.  K.  TnoaxK  (Mo.  Bui.  Ohio  Sla.,  5  {1020), 
No.  5,  pp.  131-135,  fly.  1). — This  article  points  out  the  kind  of  crop  production 
likely  to  meet  tlie  requirements  on  a  hog  farm,  and  discusses  in  tliis  connec- 
tion certain  results  obtaintnl  at  the  station,  especially  those  with  soy  beans, 
as  related  to  crop  rotations  adapted  to  hog  raising. 

At  the  Miami  County  experiment  farm  a  four-year  rotation  witli  corn,  soy 
beans,  wheat,  and  clover  has  been  in  progress  for  nine  years,  and  each  crop 
has  been  grown  every  season.  Part  of  the  land  received  acid  phosphate  at 
the  rate  of  2U0  lbs.  pe^  acre  each  on  corn  and  wheat  and  of  100  lbs.  on  soy 
beans.  The  average  yields  per  acre  of  the  plats  receiving  this  treatment  were 
as  follows:  Corn,  6G.09  bu.  grain  and  2,917  lbs.*stover;  soy  beans,  25.43  bu.  grain 
and  2,813  lbs.  straw;  wheat,  27.45  bu.  grain  and  2,950  lbs.  straw;  and  clover, 
3,794  lbs.  hay. 

In  another  rotation  running  during  this  period  with  corn  grown  two  years 
in  succession,  followed  by  oats  and  clover  one  year  each,  and  receiving  on  part 
of  the  land  2(M1  lbs.  of  acid  phosphate  on  each  corn  crop  and  100  lbs.  on  oats, 
the  average  yields  on  the  treated  land  were  as  follows:  Corn,  first  year,  .52.9 
bu.  grain  and  2,5G2  lbs.  stover;  second  year,  45.94  bu.  grain  and  2,214  lbs. 
stover;  oats,  57.98  bu.  grain  and  2,602  lbs.  straw;  and  clover,  2,983  lbs.  hay. 

The  percentage  content  of  fertilizer  constituents  of  corn  stover  and  of  the 
straw  of  wheat,  oats,  and  soy  beans  as  determined  by  analytical  work  at  the 
Ohio  Station,  and  the  manurial  value  of  the  quantity  of  these  constituents  pro- 
duced per  acre,  are  shown  in  tables  and  discussed. 

Short  season  hay  crops,  C.  K.  Megee  {Michiyan  Sta.  Circ.  Jf2  (1920),  p.  4). — 
This  mattviial  has  been  noted  from  another  source  (E.  S.  11.,  42,  p.  031). 

Wli.v  does  red  clover  fail?  E.  B.  Stookey  (Washinyton  Sta.,  West.  Wash. 
(S7a.  Mo.  Bui.,  8  (1920),  No.  2,  pp.  18-20). — ^An  article  discussing  seed  and  seed- 
ing, .soil,  insects  and  diseases,  and  other  conditions  influencing  growth  and 
development  of  the  crop  as  factors  in  producing  red  clover  failure. 

Time  of  applying  nitrate  of  soda  to  corn,  E.  F.  Cauthen  and  .T.  T.  Wil- 
liamson (Alabama  Col.  Sta.  Bui.  210  (1920),  pp.  i7-^,2).— The  experiments  re- 
ported were  conducted  at  the  station  from  1910-1916,  and  in  cooperation  with 
farmers  in  various  counties  over  the  State  from  1914-1919.  The  results  of 
each  series  of  tests  are  given  in  tables. 

At  the  station,  120  lbs.  of  nitrate  of  soda  per  acre  applied  to  corn  2J  ft. 
high  gave  an  average  increase  in  yield  of  7.5  bu.  per  acre,  the  largest  average 
increa.se  for  the  tive-year  period  as  compared  with  results  from  making  the 
same  application  at  the  time  of  thinning,  when  the  plants  were  3  to  4  ft, 
high,  and  when  they  were  ready  to  tas.sel.  Applying  the  same  quantity  of 
nitrate  when  the  plants  were  2i  f.t.  high  and  again  when  they  were  ready  to 
tassel  gave  an  average  increase  of  9.5  bu.  per  acre.  This  double  application 
in  a  3-year  period  gave  an  average  increase  of  11.9  bu.  per  acre,  but  when  240 
lbs.  of  cott(mseed  meal  was  substituted  for  the  first  application  of  nitrate  of 
soda  the  average  increase  was  only  10  bu.  per  acre.  In  a  2-year  test  on  p«)or 
sandy  soil  120  lbs.  of  nitrate  of  soda  per  acre  applied  at  planting  time  gave 
an  average  increase  of  3.9  bu.  and  when  used  as  a  side  dre.ssing  to  corn  2A  ft. 
high  an  average  increase  of  9.3  bu.  per  acre. 

In  11  experiments  conducted  in  various  counties,  the  use  of  100  lbs.  of 
nitrate  (»f  soda  per  acre,  when  the  plants  were  2J  ft.  high,  gave  the  largest 
average  increase,  5.7  bu.  per  acre.  When  this  application  was  not  made  until 
the  plants  were  ready  to  tassel  the  average  increase  was  only  3.1  bu.  In  these 
experiments  200  lbs.  of  uitrute  of  soda  per  acre,  one-half  applied   when   the 
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plants  were  2^  ft.  hif^h  and  the  otluM-  when  they  were  ready  to  tassel,  in- 
creased the  average  yield  per  acre  by  G  bu. 

Marketing  hemp,  J.  R.  Humphrey  (KenUicky  Sta.  Bui.  221  {1919),  pp.  25- 
^3,  figs.  6). — This  bulletin  presents  a  historical  review  of  the  hemp  industry  in 
Kentucky,  describes  methods  of  preparing  hemp  for  market,  discusses  mar- 
keting methods  at  home  and  abroad,  points  out  the  advantages  of  grading  and 
of  establishing  market  standai'ds,  notes  the  uses  of  hemp  in  the  United  States, 
and  considers  the  export  outlook  and  the  future  of  the  industry. 

An  experiment  to  determine  the  comparative  ad\mntages  of  cooperative 
sales  of  hemp  between  the  farmer  and  the  manufacturer  was  carried  out  in 
1917.  Farmers'  associations  were  formed  for  grading,  baling,  and  storing  the 
fiber  preparatory  to  selling  the  product.  It  developed  that  the  mills  did  not 
favor  direct  buying  on  account  of  added  expense,  lack  of  information  regarding 
the  reliability  of  the  shipper,  and  lack  of  faith  in  the  samples  submitted. 
To  overcome  these  difliculties  part  of  the  hemp  was  sold  on  a  commission  basis 
through  a  single  agent  held  responsible  for  the  grading,  selling,  and  collection. 
The  experiment  resulted  in  a  profit  to  the  participating  farmers,  and  pointed 
out  the  possibility  of  profitable  hemp  marketing  by  proper  stabilization  of 
grades  and  standardization  of  processes  of  preparing  fiber  for  market. 

[Methods  of  marketing  hemp],  J.  R.  Humphkey  {Kentucky  Sto.  Rpt.  1918, 
pt.  1,  pp.  61-63). — A  brief  report  on  the  work  noted  above. 

Kudzu,  C.  V.  Piper  {U.  S.  Dept.  Agr.,  Dent.  Circ.  89  {1920),  pp.  7,  figs.  2).~ 
A  description  of  kudzu  {Pueraria  thunbergiana)  is  given,  and  the  culture  and 
uses  of  the  plant  for  grazing,  soiling,  and  hay  are  discussed. 

Experiments  with  oats,  F.  A.  Wet^ton  {Ho.  Bid.  Ohio  t'^ta.,  5  {1920),  No.  3, 
pp.  79-84,  figs.  2). — The  data  presented  comprise  earlier  results  previously  noted 
(E.  S.  R.,  34,  p.  631),  together  with  those  obtained  np  to  and  including  1919 

The  average  yields  obtained  in  10  years'  work  show  that  disking  as  com- 
pared with  plowing  gave  slightly  larger  yields  in  both  grain  and  straw  on  a 
silt  loam  soil  on  which  the  weeds  were  kept  in  check.  The  results  of 
16  years'  experiments  on  the  rate  of  seeding  showed  a  gradual  increase  in 
yield  up  to  and  including  the  10  pk.  per  acre  rate,  although  from  the  use  of 
9,  10,  and  11  pk.  per  acre  the  variation  in  net  yield  was  less  than  1  pk. 
A  comparison  of  4  in.  with  8  in.  between  drill  rows,  conducted  for  five  years 
and  comprising  18  seeding  tests,  resulted  in  an  average  gain  of  3.0S  bu.  of 
grain  and  29  lbs.  of  straw  i^er  acre  in  favor  of  the  8-in.  drilling. 

Experiments  with  large  and  small  seed  and  the  use  of  unscreened  seed,  or 
of  the  grain  as  it  came  from  the  thrasher,  were  begun  in  1909  and  the  selection 
of  the  seed  from  year  to  year  was  continuous.  The  three  grades  were  sown 
at  a  uniform  rate  and  at  a  varied  rate  to  distribute  as  nearly  as  possible  the 
same  number  of  seeds  per  plat.  The  difference  in  the  average  yields  for  10 
years  between  large  and  small  seed  in  the  uniform  and  varied  rates  of 
seeding  was  6.11  and  5.81  bu.,  respectively,  but  with  the  uniform  rate  of  seeding 
the  unscreened  seed  exceeded  the  large  seed  by  0.6  bu.  per  acre. 

In  the  average  results  for  11  years  in  comparing  North  Dakota  grown  with 
Ohio  grown  seed  there  was  a  gain  of  2.89  bu.  in  favor  of  the  North  Dakota 
seed,  and  the  weight  per  bushel  of  each  class  was  maintained.  Variety 
tests  in  progress  for  10  years  showed  a  difference  of  16.23  bu.  per  acre  between 
the  highest  and  the  lowest  yields.  The  varieties  standing  highest,  given  in  order 
of  their  rank,  were  as  follows:  Ohio  6203,  Silvermine,  English  Wonder,  Ohio 
6222,  American  Banner,  Golden .  Rain,  Sixty-day,  Big  Four,  Lincoln,  and 
Improved  American. 
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Tests  of  barley,  eminor,  and  spring;  rye  in  comparison  with  oats,  to  deter- 
niino  tlioir  relative  value  as  spring  crops,  indicated  tliat  harley  was  the  only 
one  oft'erins  imich  competition  to  oats. 

United  States  grades  for  Bermuda  onions,  11.  E.  TRUAX,(r7.  S.  Dept.  Af/r., 
Dept.  a  re.  D7  [19:10),  pp.  .'/). — Tlie  operation  of  jrrades  for  Texas  Bermuda 
onions  proposed  in  191 S  was  obserA'ed  for  two  seasons,  and  the  changes  sug- 
gested by  the  study  are  embodied  in  the  new  recommendations  here  presented. 

United  States  j»rades  for  potatoes,  H.  E.  Truax  (17.  8.  Dept.  Ayr.,  Dept. 
Cirv.  i)6  {1920),  pp.  .{).— The  study  of  the  use  by  the  potato  trade  of  standard 
grades  recommended  in  1917  suggested  a  few  changes  which  are  incorporated 
in  the  revision  of  the  grades  as  here  proposed. 

Wild  rice,  F.  Fyt.ks  (Canada  Erpt.  Farms  Bid.  42,  2.  ner.  (1020),  pp.  20, 
fitifi.  12). — Deserii)tive  and  historical  notes  on  the  plant  are  given,  together  with 
directions  for  Its  cultivation,  harvesting,  and  storing.  The  insects  and  diseases 
attacking  the  plant  and  the  food  value  of  the  hulled  grain  are  briefly  discussed, 
and  the  results  of  germination  studies  are  reported. 

From  August  19  to  21,  1911,  seeds  of  wild  rice,  both  green  and  brown  colored, 
were  gathered,  some  of  which  were  sown  immediately  and  others  kept  dry 
for  three  days  and  then  sown  in  3  in.  of  mud  in  quart  glass  jars  tille<l  with 
wat(>r.  On  jNIay  8.  1912,  it  was  found  that  the  seeds  kept  dry  for  three  days  had 
germinated  practically  as  well  as  those  sown  on  the  day  of  gathering,  and  that 
the  green  seeds  kept  dry  did  not  give  the  same  high  percentage  of  germination 
as  the  fully  matured  brown  seeds.  In  later  tests  seeds  kept  dry  for  two  weeks 
after  growth  gave  a  germination  of  72  per  cent,  and  seeds  in  transit  for  eight 
days  shipped  in  damp  sphagnum  moss  and  sown  the  ninth  day  after  gathering 
gave  90  per  cent.  Some  of  the  s;ime  seed  taken  out  of  the  moss  and  kept  dry  for 
eight  days  gave  6G  per  cent. 

In  another  test  seeds  shipped  and  kept  dry  for  12  days  after  gathering  all 

gerniinati'd,  while  some  of  the  same  lot  kept  dry  for  two  weeks,  and  others 

for  three  weeks,  germinated  74  per  cent  and  66  per  cent,  respectively.     Seed 

I  exposed  to  the  sun  for  five  hours  after  gathering  and  kept  dry  for  two  weeks 

:  gave  a  germination  of  60  per  cent,  but  when  kept  dry  for  three  weeks  of  only 

I  6  per  cent. 

At  the  Central  Experimental  Farm  three  lots  of  fully  matured  seeds  gathered 
August  12,  1913,  and  kept  dry  for  two  days  gave  perfect  germination.  Of 
seeds  gathered  at  Ottawa  and  sown  25  da.vs  later  at  Kew  Gardens,  England,  42 
per  cent  germinated.  The  results  of  24  other  tests  showed  that  of  seeds  kept  dry 
for  four  weeks  45  per  cent,  for  six  weeks  14  per  cent,  and  for  seven  weeks  1  per 
cent  germinated. 

Sorghum  for  sirup  in  Wisconsin,  A.  H.  Wrigpit  (Wisconsin  Sta.  Bui.  311 
(1020),  pp.  3-30,  fifj.^.  17). — This  bulletin  is  a  popular  treatise  on  the  culture  of 
sorghum  for  sirup  and  its  preparation  for  the  mill.  Historical  and  statistical 
data  regarding  the  iiuUistry  in  Wisconsin  are  presented,  certain  improvements 
in  handling  and  utilizing  the  crop  are  suggested,  and  directions  for  determining 
the  amount  of  sirup  (»btainable  from  a  given  quantity  of  fresh  juice  are  given. 

Sweet  potato  fertilizer  experiment,  J.  M.  Scott  (Florida  Sta.  Bui.  156 
(1920),  pp.  50-63,  fig.  1). — A  fertilizer  experiment  with  sweet  potatoes  was  con- 
ducted for  the  five  years  1915-1919,  on  high  pine  sandy  soil  of  average  fertility 
used  the  six  preceding  years  for  a  fertilizer  experiment  with  Japanese  cane. 
The  plats  were  the  same  and  were  fertilized  alike  for  the  two  crops.  Triumph 
sweet  potatr)es  planted  each  year  during  the  last  of  May  and  the  first  week 
in  June  were  grown  after  cotton  in  a  rotation  with  corn  and  cotton.    The  plan 
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of  fertilization  and  the  average  yield  for  the  5-year  period  are  shown  in  the 
following  table : 

Fcrtilizcrfi   applicil  and   the  5-year  average  yield  per  acre  in  an  experiment 
iiith  sweet  potatoes,  1'J15-1'J1D. 
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The  ground  liiue.stone  was  applied  only  in  1915,  1917,  and  1919.  Attention 
Is  called  to  the  low  yield  on  plat  3,  which  received  no  potash.  Brief  notes  are 
given  on  the  culture  and  importance  of  the  crop  in  Florida. 

United  States  grades  for  sweet  potatoes,  H.  E.  Truax  ([/.  8.  Dept.  Agr., 
Dept.  Circ.  99  {1920),  pp.  4)- — The  grades  here  recommended  by  the  depart- 
ment as  a  standard  for  grading  and  marketing  sweet  potatoes  are  based  on 
tentative  grade  specifications  proposed  in  1918,  as  modified  after  use. 

Summary  of  three  years  experiments  on  the  tobacco  station  at  Harrow, 
Ont.,  D.  D.  DiGGEs  {Canada  Expt.  Farms  Bui.  4I,  2.  ser.  {1920),  pp.  22).— Th^ 
work  here  reported  included  plant  bed  experiments;  culture,  fertilizer,  and 
variety  tests ;  and  studies  of  methods  of  harvesting  the  crop  and  for  the  con- 
trol of  insects  and  diseases  attacking  tobacco.  General  directions  with  regard 
to  various  cultural  phases  also  are  given. 

In  the  plant  bed  experiments  glass  covered  cold  beds  as  compared  with  canvag 
covered  cold  beds  always  produced  plants  ready  for  transplanting  about  two 
weeks  earlier,  and  glass  covered  hot  beds  led  all  types  of  beds  by  about  three 
days  in  the  production  of  such  plants.  Fall  steaming  of  the  cold  bed  proved  to 
be  as  effective  as  spring  steaming  for  seedling  production  by  the  cold  bed 
method.  Plants  were  pi'oduced  eight  days  earlier  on  steamed  soil  than  on  soil 
treated  with  chemicals,  and  from  8  to  IS  days  earlier  than  on  untreated  soil. 
Steaming  for  30  minutes  at  100  lbs.  pressure  appeared  adequate  for  weed  and 
disease  eradication. 

Four  fall  plowed  plats  of  Burley  tobacco  of  f  acre  each,  as  compared  with 
similar  plats  plowed  in  the  spring,  gave  increases  ranging  from  67.6  lbs.  to  298 
lbs.  of  leaf  per  acre.  In  the  spring  the  fall  plowed  plats  were  disked  twice  at 
■different  intervals,  and  the  four  remaining  plats  were  plowed  and  disked  once 
as  a  preparation  for  the  crop.  The  results  of  transplanting  tests  indicated  the 
following  distances  as  preferable  for  the  tjT)es  of  tobacco  mentioned:  Broadleaf 
Burley  44  by  28  in.,-Standup  Burley  42  by  26  in.,  and  Flue-cured  36  by  24  in. 

Fertilizer  experiments  were  conducted  with  the  Flue-cured  and  the  Burley 
varieties  of  tobacco.  It  appeared  from  the  results  that  on  the  heavier  types  of 
soils  a  complete  fertilizer  mixture  consisting  of  140  Ib^.  sulphate  of  ammonia, 
500  lbs.  acid  phosphate,  and  200  lbs.  sulphate  of  potash  peY  acre  is  likely  to  give 
the  highest  yield  and  the  best  quality  of  Flue-cured  tobacco.  The  best  ferti- 
lizer foi-mula  for  Burley  tobacco,  as  shown  by  the  outcome  of  the  tests,  was 
400  lbs.  sulphate  of  ammonia,  400  lbs.  acid  phosphate,  and  150  lbs.  sulphate  of 
potash  per  acre.  ** 
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Tlie  most  effective  method  for  tlie  control  of  tlie  cutworm  was  spraying:  tlie 
plants  before  transplanting  with  a  selection  of  1.5  oz.  of  dry  arsenate  of  lead 
per  gallon  of  water.  I'lowing  tobacco  land  after  September  20  also  reduced  cut- 
worm injury  to  a  minimum.  The  horn  worm  was  combated  effectively  by  spray- 
ing witli  a  solution  of  G  lbs.  of  powdered  arsenate  of  lead  in  100  gal.  of  water, 
and  after  the  plants  are  half-grown  by  dusting  with  powdered  arsenate  of  lead 
mixed  with  an  e(iual  quantity  of  dry  sifted  wood  ashes  or  air  slaked  lime. 

Jlarvesling  by  the  split  stalk  method  was  found  to  save  labor,  to  expedite 
curing,  and  to  produce  a  lighter  colored  leaf  than  when  the  crop  was  spudded  or 
needled  for  comparison.  The  split  stalk  method  consists  in  splitting  the  pl*iut 
from  the  top  to  within  2  in.  of  the  ground,  cutting  it  oft"  close  to  the  ground, 
and  allowing  it  to  lie  where  it  falls  until  it  has  wilted  sufficiently  to  handle 
without  breaking,  when  it  is  placed  on  laths  and  hauled  to  the  barn.  Scaffold- 
ing Burley  tobacco  in  the  field  for  about  three  days  in  fair  weather  favored  a 
quicker  and  better  cure,  and  saved  time  and  barn  space  as  compared  with  imme- 
diate liauling  to  the  barn. 

The  Colorado  pure  seed  law,  ^\'.  ^^'.  Koiuiixs  {Colorado  Sta.,  ^ecd  J.ab.  Bid., 
1  (191!)),  No.  .',,  pp.  3-16,  figs.  2).— The  text  of  the  act  of  1917  regulating  the 
sale  and  importation  of  tield  and  garden  seeds  is  given,  and  48  questions  relat- 
ing to  the  operation  and  enforcement  of  the  law  are  answered. 

Commercial  agricultural  seeds,  1919,  C.  D.  Woods  {21ainc  Sta.  Off.  Insp. 
94  {1919),  pp.  90-100). — The  text  of  the  Maine  law  regulating  the  sale  of  agri- 
cltural  secMis  is  give^i,  and  the  results  of  the  examination  of  samples  of  seeds 
in  1919  are  re]X)rted.  The  weed  seeds  found  in  the  seed  samples  examined  are 
listed. 

HORTICULTURE. 

[Report  on  horticultural  investigations],  L.  Greene  {Indiana  Sta.  Rpt. 
1!H9.  pp.  Jf5-61). — The  work  for  the  year  was  continued  along  lines  previously 
noted  (H  S.  R.,  40,  p.  738). 

The  trees  in  the  orchard  management  plats  suffered  from  the  low  tempera- 
tures of  1917-18.  The  Stayman  apple  sustained  the  greatest  injury,  while 
Jonathan  and  Grimes  suffered  very  little.  In  the  tillage  and  cover-crop  plats, 
17  per  cent  of  the  trees  were  severely  injured.  TJie  next  serious  damage  was 
in  the  straw  nuilch  plat,  while  the  sod  plat  and  the  plat  on  which  grass  nmlch 
was  sui)plemented  with  straw  suffered  least. 

Summarizing  the  results  upon  the  different  plats  for  the  tenth  year  of 
growth,  tillage  and  straw  nmlch  continue  to  take  tlie  lead  in  the  matter  of 
growth.  One  plat  which  was  tilled  for  the  first  5  years  and  then  seeded  to 
gi'ass,  has  shown  a  decided  "  set-back,"  since  it  was  seeded.  Another  plat 
which  was  in  grass  mulch  for  the  first  5  years,  and  has  since  then  received 
additional  mulches  of  straw,  has  shown  a  decided  improvement  in  tree  growth. 
The  work  as  a  whole  shows  the  desirability  of  adapting  a  method  of  orchard 
nuinagement  that  will  conserve  the  soil  moisture. 

The  tillage  and  straw  mulch  plats  produced  more  than  double  the  amount  of 
fruit  produced  by  any  other  plat.  The  tillage  plat  produced  practically  10 
times  the  amount  of  fruit  produced  under  sod.  In  the  spring  of  1919,  the 
tillage  and  straw  mulch  plats  showed  very  much  heavier  bloom  than  the  other 
plats,  thereby  confirming  previous  records  as  to  the  correlation  between  bearing 
habit  and  gi-owth  habit.  Other  studies  made  of  leaf  weights,  of  transpiration, 
and  some  other  growth  phenomena  show  the  same  general  ranking  of  the 
different  plats. 

Complete  fertilizer  applied  in  excessive  amounts  up  to  the  time  the  orchards 
reached   bearing  age   did  not  show  beneficial   results.     During  the  summer 
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of  1918,  the  fertilizer  tended  to  stimulate  production.  On  the  tilled  plat,  fer- 
tilizer increased  the  yield  about  one-third,  and  on  tJie  grass  plat  more  than 
four  times.  Where  the  fertilizer  was  applied,  the  rye  cover-crop  yielded  at 
the  rate  of  3.6  tons  per  acre,  while  the  unfertilized  plat  yielded  only  1.8  tons 
of  rye  per  acre. 

A  determination  was  made  of  tlie  amounts  of  nitrates  in  the  soil  before  and 
after  fertilization.  The  first  samples  were  procured  the  day  before  the  fer- 
tilizer was  applied.  The  grass  plat  contained  the  smallest  amount  of  nitrates, 
suggesting  that  the  grass  uses  the  nitrates  in  its  own  growth.  The  largest 
iiiiMjiunt  of  nitrates  was  present  under  the  mulch.  The  second  lot  of  samples, 
secured  on  May  15,  showed  that  the  fertilized  plats  carried  from  2  to  10  times 
the  amount  of  nitrates  in  the  soil  carried  by  the  unfertilized  plats.  Tliis  was 
not  true  in  the  grass  plats,  where  the  increase  was  much  less  marked. 

Judged  by  the  results  secured  in  1918,  pruning  has  continued  to  prove  a 
dwarfing  process,  both  to  the  root  and  top  of  apple  trees.  Heavy  pruning  re- 
duces early  bearing. 

The  results  of  cover-crop  experiments  confirm  previous  conclusions.  Gen- 
erally speaking,  those  cover-crops  which  have  the  greatest  value  in  the  orchard 
are  those  crops  which  produce  the  greatest  bulk  of  vegetable  matter  to  return 
to  the  soil. 

In  the  stock  and  scion  experiments  with  apples,  considerable  progress  has 
been  made  in  securing  own-rooted  trees.  In  the  work  at  Bedford,  nearly  twice 
the  number  of  trees  had  rooted  from  the  scion  the  second  year  after  planting 
than  were  rooted  the  first  year. 

The  results  of  dusting  experiments  for  the  first  season  show  that  dusting 
was  more  expensive  than  spraying  and  was  not  so  effective  in  the  control  of 
apple  scab.  Dusting  controlled  codling  moth  and  curculio  as  well  as  did  spray- 
ing. Ninety-five  per  cent  of  the  cost  of  dusting  was  for  material,  while  under 
.spraying  only  65  per  cent  was  for  material  and  35  per  cent  for  labor. 

Fertilizer  experiments  are  being  condiK-ted  to  determine  whether  nitrate 
of  soda  is  ordinarily  needed  in  Indiana  orchards,  and  if  so,  when  is  the  best 
time  to  apply  it.  Among  the  results  thus  far  secured,  leaf  studies  indicate 
that  nitrate  of  soda  increased  both  the  green  and  dry  weight  of  the  leaves. 
Fertilized  trees  made  more  growth  in  three  out  of  four  cases.  The  terminal 
growth  amounted  to  about  one  inch  more  than  the  check  plats.  The  time  at 
which  the  nitrate  was  applied,  that  is,  several  weeks  before  or  several  weeks 
after  bloom,  made  very  little  difference  so  far  as  growth  is  concerned.  Of  5 
orchards  under  experiment  in  191S,  only  one  gave  a  consistent  response  to  the 
use  of  nitrate.  This  orchard  Vas  the  only  one  in  sod  and  was  on  the  poorest 
land  in  any  of  the  plats.  The  trees  in  this  orchard  bore  twice  as  much  fruit 
as  those  not  fertilized,  thus  indicating  that  on  poor  sod  lands  the  fruit  crop 
will  be  improved  the  first  season  by  applications  of  nitrate,  whereas  in  culti- 
A^ated  orchards  the  results  the  first  season  may  be  negative. 

The  work  with  vegetables  in  1918  was  largely  with  crops  used  by  tlie  can- 
nery. Tomato  seed  was  selected  and  distributed  for  the  season  of  1919  Avith 
satisfactory  results.  A  variety  test  containing  14  different  varieties  and  30 
strains  of  tomatoes  was  carried  on.  The  yields  in  this  test  ranged  from  1.8 
tons  to  over  8  tons  per  acre.  Different  strains  of  the  Greater  Baltimore  va- 
riety yielded  from  one  and  one-third  to  seven  and  two-thirds  tons.  In  tomato 
fertilizer  experiments  conducted  in  1918,  acid  phosphate  applied  at  rates  of 
100  and  300  lbs.  per  acre  gave  average  net  increases  of  $19.66  and  $32.18 
per  acre.  Lime,  2,000  lbs.  per  acre,  used  with  100  lbs.  acid  phosphate  reduced 
the  net  gain  to  $6.38  per  acre ;  used  with  300  lbs.  of  acid  phosphate,  it  reduced 
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the  net  gain  from  $32.18  t<»  .'fHj.C):!  per  a<if.  Lime  used  alone  also  resulted  in 
a  loss. 

A  preliminary  experiment  conducted  in  oniou  .seed  production  indicated  that 
early  plantinj?  is  advi.sable  where  nia.vinnini  yields  are  to  be  secured.  Medium 
sized  bulbs,  LIT*  in.  to  1.5  in.  in  diameter  j.'avi>  a  ^I'eatly  increased  yield  of  seed 
over  either  the  larger  or  smaller  bulbs.  It  is  (juestioned  whether  medium  sized 
bulbs  will  always  prove  to  be  better  yielders  than  larj;er  bulbs,  but  on  account 
of  the  high  cost  of  larger  bulbs  the  medium  size  is  preferred. 

Some  work  in  the  selection  with  sweet  corn  seed  was  started  in  1918,  and 
work  was  also  started  to  determine  the  value  of  imported  potato  seed  when 
compai'ed  with  Indiana  grown  seed.  The  Indiana  grown  seed  compai-ed  very 
favorably  witli  and  in  most  tests  was  better  than  imported  seed  stocks.  The 
work  will  be  continued. 

[Iteport  on  Iiorticultiiial  investigations],  N.  II.  Elliott  (Kentucky  Sta. 
Rpt.  li)18,  pp.  59,  60). — A  brief  progress  report  on  work  conducted  during  the 
year  1918.  In  a  variety  test  of  strawberries,  the  Gibson,  INIcAlpin,  and  St. 
Louis  varieties  showed  remarkable  hardiness  to  frost  and  extremely  hot  weather. 

[Report  on  horticultural  work]  (New  Mexico  Sta.  Rpt.  1919,  pp.  29-31). — 
Brief  statements  are  given  of  progress  made  during  the  fiscal  year  1918-19  in 
various  experiments  with  fruits  and  vegetables. 

Horticultural  notes  from  the  county  experiment  farms  of  Ohio,  F.  H. 
•Balix)U  and  I.  P.  Lewis  (Mo.  Bah  Ohio  Sta.,  5  (1920),  No.  2,  pp.  52-67,  fi{/s. 
3). — This  comprises  notes  on  the  activities  of  several  experiment  farms  now  in 
operation  in  different  Ohio  counties.  The  notes  deal  primarily  with  the  plans 
for  pruning  and  fertilizing  orchard.s. 

[Report  on  horticultural  investigations  at  the  Yuma  Experiment  Farm  in 
1918],  R.  E.  Bi.AiR  (r.  S.  Dept.  A  (jr.,  Dept.  Circ.  7S.  (1920),  pp.  Jt2-58,  59,  60, 
61-74,  flO-^-  i8). — A  progress  report  on  cultural  and  varietal  experiments  with 
dates,  tigs,  various  deciduous  tree  fruits,  citrus  fruits,  nuts,  vegetables,  and 
ornamental  trees  and  shrubs.  Based  on  the  work  conducted  for  several  years 
past,  information  is  given  relative  to  the  adaptability  of  various  vegetables, 
and  special  cultural  practices  -which  have  been  found  satisfactory  for  different 
crops.  Notes  are  also  given  on  ornamental  palms,  evergreens  and  deciduous 
tre<'s  and  shrubs,  and  vines  and  roses  that  are  adapted  for  the  Yuma  region. 

Spra.ying  programs  for  the  orchard  and  fruit  garden  {Mo.  liiiJ.  Ohio  Sta., 
5  (1920),  No.  3,  pp.  67-78). — A  revision  of  the  spraying  programs  jm'viously 
noted  {E.  S.  R.,  35,  p.  36),  based  on  the  experience  and  knowledge  of  spraying 
.spec-iaiis(s  of  the  Ohio  Experiment  Station,  the  College  of  Agriculture,  and 
the  State  Department  of  Agriculture. 

Insecticides  and  fungicides  li)lH  and  1010  (.}faine  Sin.  Off.  /««/).  94 
(1919),  pp.  lOl-lO.'t). — A  statement  of  the  recpiirements  of  the  Maine  law  regu- 
lating the  sale  of  fungicides  and  insecticides,  t(»gether  with  a  tabulation  of 
insecticides  and  fungicides  analyzed  in  1918  and  1919. 

A  simple  and  pleasing  vegetable  support,  F.  Makkiiaj[  (Card.  Maf/.  [New 
Yorhl.  13  (1920),  No.  3.  p.  181,  Jinx.  .}).— A  system  of  horizontal  and  vertical 
staking  for  tomatoes,  peas,  and  beans  is  liere  illustrated  and  described. 

Tlie  refrigeration  of  fruit  and  vegetable  shipments,  A.  W.  McKay  (Proc. 
Fla.  State  Ilort.  Soc,  32  (1919),  pp.  63-70). — A  contribution  from  the  I'.ureau 
of  Markets  of  the  U.  S.  Department  of  Agriculture,  in  which  the  author  sum- 
marizes .some  of  the  important  results  brought  out  in  the  department's  investi- 
gations of  refrigerator  cars  and  refrigeration  practices. 

Selecting  nursery  stock,  P.  Tiiaykk  (Mo.  Bui.  Ohio  Sta.,  5  (1920),  No.  2,  pp. 
58-62,  fij/s.  Jf). — I'ractical  suggestions  are  given  on  the  selection  of  varieties  and 
good  grades  of  nursery  stock. 

2482°— 20 4 
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Rodent  protection  for  fruit  trees  (Mo.  Bui.  Ohio  Sta.,  5  (1920),  No.  4,  pp. 
125-127,  figs.  2). — Directions  are  given  for  the  protection  of  fruit  trees  from 
mice  and  rabbits,  and  the  method  of  bridge  grafting  girdled  trees  is  described. 

Dust  spraying,  H.  A.  Gossard  (Mo.  BuJ.  Ohio  Sta.,  5  (1920),  No.  5,  pp.  147- 
153). — Data  are  given  on  some  comparative  tests  of  dusting  and  spraying  apples 
conducted  during  the  three  seasons  1916-1918.  The  results,  although  not 
conclusive,  indicate  in  general  that  spraying  is  somewhat  more  efficient  than 
dusting,  but  tliat  dust  may  be  advantageously  substituted  for  some  of  the  spray 
applications  on  large  orchards  where  time  and  labor  are  important  factors. 

Culture  and  feeding  of  the  apple  orchard,  F.  H.  Ballou  and  I.  P.  Lewis 
(Mo.  Bui.  Ohio  Sta.,  5  (1920),  No.  2,  pp.  42-^8,  figs.  4).— A  comparison  of  fer- 
tilizers  with  grass  mulch  and  with  tillage  in  apple  growing,  based  on  the  results 
of  a  5-year  experiment  recently  completed  by  the  station. 

In  this  experiment,  which  was  begun  in  a  practically  abandoned  Rome  Beauty 
orchard  20  years  old,  the  average  cost  of  the  tillage-cover-crop  method  of  cul- 
ture was  $17.09  per  acre  per  year.  This  included  annual  plowing  or  disking, 
cultivation,  seed,  and  seeding.  Soy  beans  were  used  as  the  cover  crop.  The 
grass  mulch  method  of  culture  cost  only  $2.65  per  acre  per  year.  It  consisted 
merely  of  two  clippings  of  the  grass  during  each  growing  season,  and  the  neces- 
sary trimming,  with  a  scythe,  of  small  areas  inaccessible  to  the  mowing  ma- 
chine. The  combined  cost  of  the  grass-mulch  system  of  culture  and  of  fertiliza- 
tion in  connection  with  nitrate  of  soda  and  acid  phosphate  at  the  rate  of  5  lbs. 
of  each  per  tree  or  200  lbs.  per  acre  per  year,  even  at  prices  prevailing  during 
the  war,  was  slightly  less  than  the  cost  of  the  tillage-cover-crop  plan  without 
fertilization. 

With  the  above  rate  of  fertilization,  the  grass  mulch  plats  gave  an  average 
gain  of  22.2  bbls.  of  apples,  or  a  net  cash  gain  of  $71.48,  per  acre  per  year  over 
the  unfertilized  tillage-cover-crop  plats.  When  both  the  grass  mulch  plats  and 
the  tillage-cover-crop  plats  were  given  5  lbs.  of  nitrate  of  soda  and  5  lbs.  of  acid 
phosphate  per  tree,  the  grass  mulch  plats  still  gave  a  gain  of  1.9  bbls.,  amount- 
ing to  a  cash  gain  of  $20.52  per  acre  per  year,  over  similarly  fertilized  tillage- 
cover-crop  plats. 

Fertilization  with  nitrogenous  plant  food  in  the  tillage-cover-crop  plats  gave  a 
gain  over  no  fertilization  of  20.3  bbls.,  or  a  net  cash  gain  of  $.50.96.  per  acre 
per  year.  Unfertilized  tillage-cover  crop  plats  gave  an  average  gain  of  15.6 
bbls.,  or  a  cash  gain  of  $35.48,  per  acre  per  year  over  the  unfertilized  grass 
mulch  plats. 

On  the  grass  mulch  plats  fertilization  with  nitrogenous  plant  food  gave  a  gain 
of  37.8  bbls.,  or  a  net  cash  gain  of  $106.96,  per  acre  per  year  over  no  fertiliza- 
tion on  similar  plats.  The  results  were  practically  the  same  where  the  fertilizer 
was  applied  in  circles  under  the  outer  extremities  of  the  branches  of  tlie  trees, 
or  over  the  entire  tree  squares  of  ground.  Distributing  the  fertilizer  all  over, 
however,  had  the  added  advantage  of  improving  the  growth  of  grass.  This 
amounted  to  1,650  lbs.  per  acre  per  year,  sun-dry  weight,  as  compared  with  the 
grass  yield  of  unfertilized  plats. 

In  a  separate  orchard  of  somewhat  larger  trees,  wholly  cared  for  by  the 
grass  mulch  method,  several  combinations  of  chemical  plant  food  were  compared 
with  no  fertilization.  The  yields  of  apples  per  acre  per  year  were  for  the  un- 
fertilized or  check  plats  36.7  bbls. ;  for  a  plat  which  received  5  lbs.  each  of 
nitrate  of  .soda  and  acid  phosphate,  applied  on  a  mulch  of  straw  maintained  in 
circular  form  under  the  outer  extremities  of  the  branches  of  the  trees,  117.4 
bbls. ;  for  a  plat  fertilized  with  2.5  lbs.  of  nitrate  of  soda  and  5  lbs.  of  acid 
phosphate  annually  per  tree,  93.4  bbls. ;  and  for  a  plat  fertilized  annually  with 
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10  lbs.  each  of  nitrate  of  soda  and  arid  phospliate  per  tree  distributed  evenly 
over  the  tree  squares  of  ground,  without  a  mulch,  118.1  bbls.,  or  a  jrain  of  1  bbl. 
per  acre  per  year  for  the  double  quantity  or  all-over  fertilization,  as  com- 
pared with  the  n :  5  and  niiiich  formula.  The  costs  of  the  5 :  5  and  mulch  formula 
and  the  10:10  all-over  ai)i»li<"itions  were  practically  the  same.  The  princiiial 
benefit  from  the  double  application  of  fertilizer  was  tlie  greatly  increased  growth 
of  better  grasses. 

IMats  fertilized  with  10  lbs.  each  of  tankage  and  bone,  per  tree  per  year,  ap- 
plied evenly  over  the  tree  squares,  produced  an  average  of  72.3  bbls.  of  apples 
per  acre  per  year. 

Pruning  tests  in  young  apple  orchards,  F.  II.  Eallott  and  I.  P.  Lewis  (.Ifo. 
lUtl.  Ohio  Std.,  5  {lli20),  X(j.  .?.  pp.  H5-f)0,  fifia.  6). — fJomparative  pruning  tests 
were  conducted  in  the  Clermont  County  experiment  farm  orchard  on  young  trees 
that  had  received  three  seasons'  formative  pruning,  consisting  of  rather  severely 
cutting  back  each  year's  growth  of  new  shoots  from  one-third  to  one-half 
their  length. 

The  results  in  general  indicate  that  light  pruning,  whether  during  the  dormant 
period  or  during  the  early  summer,  is  more  conducive  to  fruit  bud  formation 
and  fruit  production  than  heavy  pruning.  Nothing  was  gained  by  the  supple- 
mentary practice  of  summer  pinching  or  clipping  of  new  .shoots. 

Trees  that  had  received  no  pruning  subsequent  to  the  three  seasons'  formu- 
lative  pruning  became  a  mass  of  crossed,  inward-growing,  tangled,  crowding 
branches  at  seven  years  of  age,  but  in  a  number  of  instances  produced  more 
fniit  in  their  seventh  year  than  the  trees  receiving  any  kind  of  pruning. 

Thinning  of  apples,  peaches,  and  plums,  C.  W.  Ellenwood  and  P.  Thayeb 
(.Uo.  Bui.  Ohio  Sta.,  5  (1920),  No.  5,  pp.  136-1J,0,  figs.  4).— A  discussion  of  thin- 
ning practices  followed  in  seasons  of  heavy  fruit  setting,  including  a  record  of 
a  thinning  test  conducted  with  Baldwin,  Ben  Davis,  and  Oldenburg  apples, 
which  is  typical  of  results  secured  in  thinning  experiments  conducted  by  the 
station. 

A  test  of  methods  in  pruning  the  Concord  grape  in  the  Chautauqua 
grape  belt,  F.  E.  Gladwin  {New  York  ^tnte  Sta.  Bui.  ^6^  (1919),  pp.  1S9-21S, 
pis.  10). — This  bulletin  presents  the  results  for  the  first  8  years  of  an  experi- 
ment started  at  Fre<lonia,  N.  Y.,  in  1911  to  determine  which  of  the  various 
methods  commonly  practiced  in  pruning  are  best  for  the  Concord  grape  in  the 
Cha\itau(iua  grape  belt.  The  following  methods  were  tried  in  the  experiment: 
Single-stem,  four-cane  KnifTin ;  two-stem  Kniffin ;  umbrella  Knilfin ;  high  re- 
newal; horizontal  arm;  Chautauqua;  and  Munson. 

The  data  secured  during  the  past  8  years  with  these  methods  representing 
the  drooping  and  upright  types  of  training  indicate  that  increased  yields  can 
not  be  expected  by  merely  changing  the  method  of  training.  The  single-stem 
Kniffin,  the  umbrella  Knifiin,  the  Mun.son,  and  the  Chautauqua  methods  were 
nbout  equally  useful  so  far  as  yield  is  concerned  for  training  the  Concord. 
Under  existing  conditions,  the  high  renewal  and  the  two-stem  Kniflln  pro- 
ducfMl  less  and  inferior  fruit.  Taking  into  consideration  all  the  advantages 
and  disadvantages  of  the  various  methods,  togetlier  with  the  data  covering 
the  yields,  wood  pnKluction,  and  quality  of  the  fruit,  the  author  concludes  that 
the  single-stem  Knifiin  outranke<l  any  other  method  for  training  the  Concord 
In  the  Chautauqua  belt. 

As  mea.sure<l  by  the  yield,  wood  growth,  and  maturity  of  the  fruit,  there 
appeared  to  be  no  preference  between  early  winter  pruning  and  spring  pruning. 
Spring  pruning,  however,  does  i)ermit  of  a  better  selection  of  fruit  canes  after 
the  severe  temperatures  of  winter  have  passed. 
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Avocados,  particularly  Guatemalans,  W.  roi'EisoE  {Proc.  Fla.  State  Uort. 
Soc,  32  {JOl'J),  pp.  88-10.'i). — A  c(>ntril)ution  from  the  Oflice  of  Foreijin  Seed  and 
Plant  Introduction  of  the  U.  S.  Department  of  Agriculture,  in  which  the 
author  briefly  considers  certain  points  dealing  with  the  adaptation  and  culture 
of  avocados  in  south  Florida.  The  paper  concludes  with  notes  concerning  the 
most  promising  varieties  now  being  propagated  in  Florida. 

Avocado  varieties,  E.  D.  Vosbury  (I'roc.  Fla.  State  llort.  Soc,  32  {lOl'J), 
pp.  lO.j-109). — A  contribution  from  the  Bureau  of  Plant  Industry,  U.  S.  De- 
partment of  Agriculture,  in  which  the  author  sums  up  the  experience  in  South 
Florida  with  different  varieties  of  the  West  Indian,  Guatemalan,  and  Mexican 
types  of  avocados. 

Citrus  fertilizer  experiment:  A  resume  of  ten  years'  work,  S.  E.  Collison 
{Proc.  Fla.  State  Hort.  Soc.,  32  {1919),  pp.  35-J,2,  figs.  2).— A  contribution  from 
the  Florida  Experiment  Station  sunnnarizing  experiments  reported  in  detail 
in  Bulletin  154  of  the  station  (E.  S.  R.,  42,  p.  837). 

[Coffee,  cacao,  and  tea  in  the  French  Colonies]  {Cong.  Agr.  Colon.  [Paris], 
1918,  Compt.  Rend.  Trav.,  vol.  3,  pp.  7-72,  78-99,  2^5-288).— Under  this  general 
title  are  included  the  following  reports  and  resumes  of  papers  presented  at  the 
French  Congress  of  Colonial  Agriculture,  May  21-25,  1918 : 

Coffee  Culture  in  Madagascar,  by  RoUot  (pp.  7-20)  ;  The  Native  Coffees  of 
the  Lower  Oubangui-Congo,  by  Reste  (pp.  21-27)  ;  Coffee  in  Indo-China,  by 
Girard  (pp.  28-33)  ;  Coffee  Culture  in  China,  by  de  La  Pommeraye  (pp.  34-39)  ; 
Coffee  in  Guadeloupe,  by  Fawtier  (pp.  40-43)  ;  The  Diseases  of  Coffee  In  the 
French  Colonies,  by  L.  Beille  (pp.  44-60)  ;  The  Commercial  Importance  of 
Green  Colored  and  Luster  Coffee,  by  E.  Sauvage  (pp.  61-65)  ;  Monopoly  of 
Coffee  from  the  Colonial  and  Commercial  Points  of  View,  by  P.  Jobin  (pp. 
6()-72)  ;  Cacao  and  its  Possibility  in  Oceania,  by  Julien  (pp.  78,  79)  ;  Cacao  in 
Madagascar,  by  M.  Robin  (pp.  80-87)  ;  Note  on  the  Cacao  Station  at  Binger- 
ville  Agricultural  Station,  Ivory  Coast,  by  Lerolde  (pp.  88-92)  ;  The  Metallic 
Impurities  of  Cacao,  by  G.  Meuier  (pp.  93-95)  ;  The  Budding  of  Cacao,  by 
Bret  (pp.  96-99)  ;  and  a  Contribution  to  the  Study  of  Tea  in  Indo-China,  by  C. 
Shalot  (pp.  265-288). 

[Coffee  in  the  Uganda  Protectorate],  L.  Hf:wETT  et  al.  {Ann.  Rpt.  Dept. 
Agr.  Uganda,  1919,  pp.  8,  11-lJf,  21,  23,  U)- — Yield  data  are  given  for  tpst  plats 
of  different  varieties  of  coffee  under  observation  on  government  plantations  in 
the  Uganda  Protectorate. 

State  laws  governing  the  protection  and  planting  of  street  trees  {Michi- 
gan Sta.  Circ.  Jfl  {1920),  pp.  8). — This  circular  comprises  the  text  of  the  IMichi- 
gan  laws  governing  the  protection  and  planting  of  trees  along  the  streets  and 
highways  of  the  State. 

What  shade  and  ornamental  trees  shall  we  plant?  W.  E.  Bontrager  {Mo. 
Bui.  Ohio  Sta.,  5  {1920),  No.  2,  pp.  35-41,  figs.  7).— A  discussion  of  the  selection 
of  varieties,  adaptation,  planting,  and  care,  with  special  reference  to  Ohio 
conditions. 

Broad-leaved  evergreens  for  Ohio  planters,  W.  E.  Bontrager  {Mo.  Bui. 
Ohio  Sta.,  5  {1920),  No.  4,  pp.  111-113,  fig.  1). — Suggestions  are  given  on  the  use 
of  native  and  other  broad-leaved  evergreens  for  ornamental  purposes. 

Gardens  of  celebrities  and  celebrated  gardens  in  and  around  London, 
J.  MacGregor  {London:  Hutchinson  cG  Co.,  1918,  pp.  XII+326,  pis.  26).— This 
work  contains  descriptions  with  illustrations  in  water  color  and  pencil  of  13 
notable  gardens  in  and  around  London. 
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FORESTRY. 

Principles  of  a  new  plulosophy  of  forestry,  H.  Wkijer  (Clnindlinicn  eincr 
nciiCH  Forstuirtschaflsijliilo.soijhic.  Tiihiiu/cn:  11.  lAiitpi),  lUli),  pp.  J/l-\-JJ6, 
fil/.f.  2). — A  criticjil  analysis  of  the  science  of  forestry  in  part  1  of  wliicli  con- 
sidi'ratioii  is  jjiven  to  tlio  fundamental  princii)lcs.  Part  2  discusses  the  sys- 
tematic arranjj;enient,  and  part  3  the  nu'thodology  of  forestry  science. 

Elements  of  silviculture,  I,  II,  F.  E.  G.  D'Ai.vikli.a  (Elements  de  Hylvicul- 
turr.  Paris:  Miircel  Ririrrc,  1919,  vols.  1,  pp.  XIV-\-38S,  pis.  2,  fuis.  SJ, ;  2,  pp. 
269.  pi.  U  fiffS-  33). — An  elementary  treatise  of  silvicultiu-al  practice  prt'iian-d 
with  special  reference  to  the  reforestation  of  the  devastated  woodlands  in  I'.el- 
piuin.  In  the  tirst  section  are  given  descriptions  of  coniferous  and  deciduous 
species  adapted  to  that  country.  The  succeeding  sections  discuss  the  tree  in  its 
relation  to  such  natural  agents  as  liglit,  temperature,  meteorological  phenomena, 
climate,  soil,  etc. ;  preparation  of  woodland  soils,  nursery  practices,  and  plant- 
ing and  cultural  oi>erations;  and  various  causes  of  damage  to  w'oodlands,  lop- 
ping, exploitation,  management,  and  trees  in  relation  to  the  law. 

A  list  of  the  principal  works  consulted  is  appended. 

Economic  aspects  of  State  forests,  W.  Compton  (Chiccif/o:  Xatl.  Luuihvr 
Mtinfrs.  .Issoc,  Bur.  Econ.,  1920,  pp.  19). — A  paper  delivered  befon^  the  Tri- 
State  Forestry  Conference  (Ohio,  Indiana,  Illinois)  at  Indianapolis,  Ind.,  Octo- 
ber 22,  1919. 

Conservation:  The  form  or  the  substance:  Which?  W.  Compton  {Chicago: 
Natl.  Lumber  Manufrs.  Assoc,  Bur.  Econ.,  1919,  pp.  24). — A  discussion  of  for- 
est conservation  more  particularly  from  the  lumbermen's  point  of  view. 

Forestry  in  the  Douglas  fir  region,  T.  T.  Mungeb  {A)ner.  Forestry,  26 
{1920),  Xo.  316,  pp.  199-205,  /if/s.  7).— The  author  reviews  the  present  status  of 
lumbering  in  the  Douglas  tir  region,  and  presents  suggestions  relative  to  a  pro- 
gram for  the  reafforestation  of  the  cut-over  lands. 

Sixteenth  annual  rejjort  of  the  State  forester  [of  3Iassachusetts],  V.  W. 

Rank  {Ann.  Rpt.  State  Forester  Mass.,  16  {1919),  pp.  61,  pis.  5).— This  is  tlie 

u.sual  annual  report  relative  to  activities  on  the  State  forests  and  nurseries  in 

^  Massachusetts,    including   accounts  of  general   reforestation   activities   in   the 

■State  and  blister-rust,  moth,  and  control  work,  together  with  recommendations 

relative  to  needed  legislation. 

Influence  of  sodium  chlorid  upon  the  physiological  changes  of  living 
trees,  \V.  Ruuoi.ys  (.So//  Sci.,  8  {1919),  Xo.  5,  pp.  397-425,  fif/s.  ;.7).— This  paper, 
a  cttntribution  from  Ilutgers  College,  reports  experiments  made  upon  100  trees 
with  sodium  chlorid,  applications  to  the  soil  ranging  from  1  to  10  lbs.  to  indi- 
vidual trees. 

"  Some  trees  .showed  injury  as  early  as  G  weeks  after  the  application,  while 
after  10  weeks  a  numl)or  of  trees  were  seriously  injured  and  some  dying.  The 
leaves  of  these  trees  turned  brown  and  curled.  An  exannnation  made  at  the 
,  height  of  the  season  showed  some  marked  external  changes.  Smaller  applica- 
tions of  salt  apparently  acted  as  a  fertilizer.  The  trees  treated  with  a  small 
application  were  making  a  vigorous  growth,  the  leaves  becoming  very  large  and 
thick,  having  a  dark  blue-green  color  and  glcssy  surface.  Others  elongated  their 
branches  making  the  distance  between  the  leaves  luiusually  wide.  The  fii'st 
signs  of  toxicity  appeared  usually  at  the  edges  of  the  leaves  at  the  extreme  end 
of  the  tracheids,  or  in  the  primary  and  secondary  veins.  The  injury  spread 
gradually  until  the  leaves  had  a  spotted,  sickly  appearance.  After  some  time 
the  l('av«>s  dried  (mt  with  a  rubberlike  consistency.  These  leaves  kept  their  Hat 
and  glossy  sui'face  and  dropped  fr(jm  the  branches.    If  the  injury  started  at  the 
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edges  of  the  leaves,  they  gradually  turned  brown,  curled,  but  remained  on  the 
trees.  When  the  injury  appeared  in  the  veins  first,  a  beautiful  yellow-colored 
lace-work  seemed  to  cover  the  underside  of  the  leaves. 

Quite  frequently  the  trees  made  an  effort  to  survive  by  sending  forth  tiny 
new  branches  from  latent  buds.  These  small  branches  in  nearly  all  cases 
turned  lilack-brown  and  dried  out.  Most  of  the  ti'ees  which  were  given  smaller 
applications  made  a  secondary  growth  long  before  the  untreated  trees  standing 
nearby. 

"Of  the  trees  experimented  with,  the  maple  is  the  most  easily  affected  by 
sodium  chlorid,  followed  by  the  birch  and  finally  by  the  oaks.  The  rate  of* 
injury  seemed  to  be  dependent  upon  the  height  of  the  trees.  The  higher  trees 
were  more  resistant  than  the  lower  ones  of  the  same  species.  It  is  considered 
possible  that  the  chlorin  increases  the  acidity  in  the  plant  cell,  accelerating  or 
harming  the  vital  activities  according  to  the  amount  employed." 

A  list  of  38  references  to  literature  bearing  on  the  subject  is  included. 

Economic  trees  and  their  by-products,  Mrs.  M.  Geieve  {C'halfont.St.  Peter. 
Bucks:  F.  Neivbery  [1920],  pp.  70). — ^A  concise  account  of  over  70  species  of^ 
trees  that  readily  gi'ow  in  Great  Britain  and  which  possess  valuable  by-products, 
now  either  neglected  or  entirely  wasted  in  that  country. 

Black  locust  in  Idaho,  F.  G.  Millek  (Idaho  Sta.  Circ.  11  {1920),  pp.  4,  fig. 
1). — This  circ,ular  contains  information  relative  to  the  range  for  planting 
black  locust  in  Idaho,  habits,  rate  of  growth,  and  economic  uses  of  black 
locust,  together  with  methods  of  propagation,  planting,  and  care. 

Report  on  the  culture  of  cinchona  trees,  G.  Phillipe  {Rapport  sur  la 
Culture  des  Arhres  a  Quinquina.  Lons-Le-Saunicr :  Lucien  Declume,  1919,  pp. 
7g). — \  report  on  investigations  conducted  in  1900  and  1901  on  Ceylon,  the 
British  India,  and  Java,  relative  to  the  climatic  and  soil  requirements  of  the 
cinchona  tree  and  the  cultural  practices:  best  suited  to  the  maximum  produc- 
tion of  bai-k  with  high  quinin  content  in  the  shortest  time.  Based  upon  this, 
report,  consideration  is  given  to  the  possibility  of  growing  cinchona  trees 
in  Annam,  Madagascar,  and  Reunion. 

[Rubber  in  the  French  Colonies]   (Cong.  Agr.  Colon.  [ParW\,  1918,  Compt. 
Rend.  Trav.,  vol.  3,  pp.  316-JfJf3). — Reports  are  given  on  the  following  papers: 
delivered  at  the  French  Congress  of  Colonial  Agriculture,  May  21  to  25,  1918: 

Wild  and  Plantation  Rubber  in  the  French  Rubber  Industry,  by  A.  Dubosc 
(pp.  316-325)  ;  The  Rubber  Industry  in  Tropical  Africa,  by  Y.  Henry  (pp. 
826-339)  ;  The  Status  of  Rubber  on  the  Ivorr  Coast,  by  Bret  (pp.  340-352) ; 
Rubber  in  Oubangui-Chari,  by  Baudon  (pp.  353-373)  ;  The  Rubber  Extraction 
Industry  in  Brazil,  by  V.  Cayla  (pp.  374-401)  ;  and  Riibber  in  Indo  China,  by 
O.  Dupuy  (pp.  402-436)  ;  the  Yields  from  Hevea  Rubber  in  Madagascar,  by 
Luc  (pp.  437^43);  ami  Herea  hrasilicnsls:  Methods  of  Tapping  in  "thirds" 
and  the  Manner  of  Applying  it,  by  H.  Fauconnier. 

The  report  of  the  rubber  section  of  the  Congress  concludes  with  a  list  ot 
works  published  during  the  past  50  years  on  the  planting  and  culture  of  rubbet: 
plants,  the  characteristics  of  latex,  and  raw  rubber. 

[Rubber  in  the  Uganda  Protectorate],  L.  Hewett  et  al.  {Ann.  Rpt.  Dept. 
Agr.  Uganda,  1919,  pp.  8,  9,  H,  15,  21,  24,  SO,  3^).— Data  are  given  on  cultural 
and  tapping  tests,  chiefly  with  Hevea  rubber  trees  on  several  government 
plantations  in  the  Uganda  Protectorate. 

Lumber  and  its  uses,  R.  S.  Kellogg  {'New  York:  U.  P.  C.  Book  Co..  Inc., 
[1919],  2.  ed.,  rev.  and  enl.,  pp.  392,  pis.  48,  figs.  13).— This  is  the  second  re- 
vised and  enlarged  edition  of  this  book  (E.  S.  R.,  31,  p.  840). 


19-0]  DISEASES   OF   PLANTS.  345 

Cooperative  marketing  of  woodland  products,  A.  F.  Hawes  (U.  S.  Drpt. 
Af/r.,  Fanners'  Bui.  1100  (1920),  pp.  15,  figs.  6). — This  points  out  briefly  what 
lias  been  done  in  the  cooperative  niarJcetins  of  other  farm  produce,  and  presents 
sufijrestions  relative  to  the  orjianization  of  farm  proilucts  associations  and 
methods  adapted  to  the  uiurketini;  of  woodland  products. 

DISEASES  OF  PLANTS. 

[Report  of  the  department  of  botany]  (Indiana  Sta.  Rpf.  1919,  pp.  19-25, 
figs.  4)- — The  major  investigations  carried  on  by  the  department  have  been 
concerned  with  corn  diseases,  cereal  rusts,  and  diseases  of  vegetables. 

The  work  on  corn  diseases  has  been  carried  on  to  add  information  con- 
cenuiig  certain  ear,  shank,  and  stem  rots  of  corn  in  the  hope  of  developing 
methods  for  avoiding  losses  from  these  diseases.  The  effect  of  the  root-rot 
diseases  on  sweet  corn  is  al.so  being  studied  in  cooperation  with  the  horticul- 
tural dei>artment  of  the  station.  Physiological  and  chemical  studies  are  in 
progress  to  determine  the  changes  in  composition  of  corn  plants  as  induced  by 
the  different  disease-producing  organisms,  the  principal  ones  being  species  of 
Gil)berella,  Fusarium,  Ilhizopus,  and  Pseudomonas.  The  investigation  includes 
field,  greenhouse,  and  laboratory  work  on  normal  and  abnormal  i)hysiology  of 
the  com  ])lant,  chemical  studies  of  the  effect  of  the  diseases  on  the  composition 
of  corn,  and  other  important  phases  of  the  general  problem. 

The  rust  investigations  have  been  mostly  on  the  cereal  leaf  rusts,  particularly 
"relating  to  the  species  which  causes  the  leaf  rust  of  wheat.  In  connection  with 
this  work,  the  relation  of  leaf  rust  of  wheat  to  a  similar  rust  which  is  known 
to  occur  on  SO  species  of  native  gra.s.ses  has  been  studied.  Similar  work  is  in 
progress  with  the  leaf  rusts  of  rye  and  barley. 

Studies  are  reported  in  progress  on  Septoria  leaf  spot,  mosaic,  and  Fusarium 
di-seases  of  tomato,  cabbage  yellows,  a  malnutrition  of  onion  apparently  due  to 
an  excess  of  soluble  salts  in  the  surface  soil,  and  tip  burn  and  Fusarium  wilt 
of  potatoes,  as  well  as  a  number  of  more  common  cucurb"ft  diseases. 

According  to  the  report,  a  disease  of  wheat,  identified  by  officials  of  the 
I  U.  S.  Department  of  Agriculture  as  probably  the  Au.stralian  "  take-all"  disease, 
\  was  found  in  3  counties  in  Indiana,  and  measures  were  taken  to  keep  the 
I  trouble  in  check. 

Some  experiments  have  been  inaugurated  in  cooperation  with  the  department 
of  horticulture  of  the  station  to  study  the  effect  of  a  dormant  spray  of  strong 
lime-sulphur  as  a  i)0ssible  control  measure  for  apple  blotch.  Laboratory  tests 
show«Hl  that  such  applications  would  kill  the  spores  of  the  fungus  in  exposed 
pycnidia,  but  not  the  mycelium  in  tissues  of  the  bark.  Field  tests  are  in 
progress  to  determine  the  significance  of  these  facts. 

[Notes  on  some  plant  diseases]  (Neiv  Mexico  Sta.  Rpt.  1919,  pp.  16,  17, 
18). — Brief  notes  are  given  on  a  number  of  plant  disease  projects  which  are 
being  investigated  at  the  station.  These  include  chlorosis  of  trees,  which  was 
only  temporarily  checked  by  the  use  of  iron  sulphate  solutions ;  also  root-rot 
di.seases  of  fruit  trees  and  other  plants;  the  Fusarium  wilt  of  alfalfa;  the 
occurrence  of  si)ecies  of  Valsa  and  Cytospora  in  connection  with  apple  canker; 
and  the  presence  in  New  Mexico  of  a  disease  of  apple  trees  known  as  the 
Ozark  Mountain  measles.  The  last-name<l  disease  is  thought  to  be  coimected 
in  some  way  with  the  large  amount  of  nitrates  occurring  in  the  soil. 

Report  of  the  phytopathological  service  [of  the  Dutch  Poniological 
Union]  {.]fann(lbL  Nvdcrland.  PonuA.  Vcr.,  9  (1919),  No.  9,  pp.  tJ,0-l.',2).—A 
B^i.sarium  disease  in  heads  of  summer  vvbeat  was  controlled  by  the  use  of 
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copper  sulphate  or  of  liot  water  applied  to  the  seed  grain.  A  new  tomato 
di.sease  characterized  by  the  appearance  of  bi'own  sunken  spots,  followed  by 
wilting  and  death,  is  ascribed  to  a  species  of  Ascochyta.  Stripe  disease  of 
barley  was  prevented  by  soaking  the  seed  grains  for  from  12  to  16  hours  in 
0.5  per  cent  copper  sulphate  solution.  Another  successful  method  involves  the 
employment  of  200  gm.  of  copper  sulphate  in  2i  liters  of  water  for  each 
hectoliter  of  seed  grain  (about  2.5  oz.  copper  sulphate  in  0.9  qt.  of  water  per 
bushel  of  grain). 

Gumiiiosis,  root  rot,  stem  rot,  and  apoplexy  in  garden  plants,  L.  Savas- 
TANO  (R.  Staz.  Sper.  Afirumlc.  e  Fruttic.  Acireale,  Bol.  28'  {1911),  pp.  4). — ^The 
characters  and  treatments  appropriate  to  the  .several  diseases  ^re  briefly 
outlined. 

Two  destructive  rusts  ready  to  invade  the  United  States,  J.  C.  Abthub 
(Science,  n.  ser.,  51  {1920),  No.  ISlJf,  pp.  246,  2^7).— The  author  calls  attention 
to  two  rust  fungi  which  are  said  to  possess  possibilities  of  great  harm,  but 
which  have  not  yet  been  reported  in  the  United  States. 

One  of  these,  Uredo  arachidis  or  Puccinia  arachkUs,  is  said  to  be  a  serious 
menace  to  the  peanut  crop  and  has  been  reported  in  a  number  of  places  in  South 
America  and  the  West  Indies.  ExiJeriments  for  its  control  with  Borueaux 
mixture  were  carried  on  in  3Iontserrat,  but  without  very  much  success. 

The  second  rust  to  which  attention  is  called  is  one  on  potatoes  and  tomatoes 
and  is  due  to  P.  pittieriana.  This  rust  is  reported  from  Central  and  South 
America,  where  it  is  believed  to  be  of  considerable  importance. 

True  and  false  silver  leaf  disease  {Gard.  Chron.,  3  ser.,  66  {1919),  No.  1712, 
p.  202). — This  is  a  condensation  of  the  data  presented  by  Biutner  in  his  article 
previously  noted   (E.  S.  R.,  42,  p.  150). 

Funiagine  in  cultivated  trees  and  the  lime-sulphur  treatment,  L.  Savas- 
TANO  {R.  Stas.  Sper.  Affrumic.  e  Fruttic.  Acireale,  Bol.  25  {1916),  pp.  10). — This 
includes  accounts  of  experiments  looking  to  the  control  of  the  fumagine  due 
to  the  presence  of  certain  fungi,  the  mycelium  of  which  cause  the  smoky  or 
sooty  appearance  but  are  otherwise  harmless. 

Lime-sulphur  in  winter,  L.  Savastano  {R.  Sta::.  Sper.  Af/rumic.  e  Fruttic. 
Acireale,  Bol.  23  {1916),  pp.  4)- — This  bulletin  deals  with  the  necessity  for 
simplifying  the  employment  of  lime-sulphur,  the  different  types  of  this  fungi- 
cide, and  the  necessary  proportions,  utensils,  and  manipulations. 

Making  lime-sulphur  at  home  {Brit.  Columbia  Dcpt.  Agr.,  Sort.  Branch 
Circ.  61  {1920),  pp.  5). — It  is  stated  that  at  the  present  time  the  fungicide  most 
extensively  used  in  British  Columbia  is  the  so-called  lime-sulphur  solution. 
This  is  more  commonly  purchased  in  the  form  of  the  concentrate,  a  clear  liquid 
of  deep  orange  color  requiring  only  the  proper  amount  of  water  to  make  it 
ready  for  use.  In  view  of  a  probable  shortage  of  the  commercial  concentrate, 
directions  are  given  for  making  it  from  the  raw  material,  with  estimates  as 
regards  cost  and  suggestions  for  storing. 

Lime-sulphur  as  a  substitute  for  Bordeaux  mixture,  L.  Savastano  {R. 
Staz.  Sper.  Agrumic.  e  Fruttic.  Acireale,  Bol.  22  {1916),  pp.  4)- — This  bulletin 
deals  with  lime-sulphur  as  adapted  to  employment  against  such  diseases  as 
Fusickidium  pirinum  and  F.  dentriticum  on  pome  fruits;  Exoascus  deformans 
and  E.  pruni  on  stone  fruits ;  and  Cycloconiuvi  oleagimmi  on  olive. 

Lime-sulphur  wash  [with  saponin],  E.  S.  Salmon  and  L.  K.  Wormald 
{Gard.  Chron.,  3.  ser.,  66  {1919),  No.  1697,  p.  4). — Recent  experimentation  at  the 
South  Eastern  Agricultural  College,  Wye,  has  shown  that  a  small  quantity 
(0.05  per  cent)  of  saponin  in  solution  added  to  lime-sulphur  wash  greatly 
improves  the  spreading  quality  and  proportionately  increases  the  protective 
capacity  of  the  pi-eparation.    The  use  of  the  improved  spray  is  said  to  secure 
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practically  a  continuous  film  of  tlio  sediment  ovor  the  sprayed  surface  on  dry- 
ing, whereas  ordinary  linic-sulpliur  (when  applied  to  fiooseberries  or  to  certain 
apple  varieties)  leaves  the  deposit  in  blotches  or  small  patciu's  even  when 
carefully  applied  with  a  superior  form  of  nozzle.  A  saponin  sohition  of  the 
strength  indicated  above  is  said  to  have  been  i)Ut  on  the  market. 

The  usi»  of  soap  to  secure  tlie  nect'ssary  .spreadinji  has  been  shown  to  be 
precluded  ou  account  of  chemical  qualities. 

Noxious  action  of  enianation.s  [from  manufacturing;  plants],  L.  Mangin 
{Conipt.  Rend.  Acad.  Sci.  [/'o/i-s],  168  {1919),  Xo.  Jf,  pp.  193-199,  flyn.  2).— An 
account  is  given  of  a  study  of  the  effects  of  emanations  (finally  synthesizing 
hydrocidoric  acid)  fi'om  works  producing  a  high  explosive  in  large  (luantities 
during  the  war.  Tliese  effects,  n^^  shown  chiefly  in  conifers  of  several  kinds, 
are  discussed  in  relation  to  the  production  of  injury,  abuormality,  or  death  in 
the  plants  atVectixl. 

Stinking  smut  of  wheat  [in  Uruguay]  (Defensa  Ayr.  [Urufjitay]  Pub.  11, 
19 IS,  pp.  16,  /iyn.  19). — This  is  a  practical  discussion  of  stinking  smut  (Tilletia 
sp.)  of  wheat,  of  various  measures  as  u.sed  locally  or  recommended  for  its  pre- 
vention, and  of  the  cost  of  such  preventive  measures. 

Take-all,  Se[)toria,  rust,  and  wheat  mildew. — Practical  methods  of  con- 
trol, G.  L.  Sutton  (M'est.  Au.st.  Dcpt.  Ayr.  Bui.  eCr  {1920),  pp.  27,  fiys.  10).— 
Take-all  of  wheat,  here  considered  as  due  to  OpIukjIjoIhh  yra minis,  is  said  to 
attack  wheat  of  all  ages  in  patches  aggregating  in  one  instance  as  much  as  75 
per  cent  of  200  acres.  The  disease  appears  chiefly,  though  not  exclusively,  on 
wet,  ill-drained  lands,  being  characterized  by  a  brown  or  dark  discoloration  of 
the  stem  and  upper  roots. 

Though  found  in  most  of  the  wiieat  districts  of  Australia,  it  is  not  yet  so 
important  in  West-Australia  as  elsewhere.  The  spores,  which  live  over  in  the 
soil  from  one  season  to  the  next,  may  be  largely  destroyed  by  such  a  fungicide 
as  copper  sulphate  wiien  small  areas  are  dealt  with.  Alternate  crops  named 
as  effective  (if  the  ground  is  kept  clean)  are  oats,  rape,  ijeas,  and  alfalfa. 
Rotation  is  advised  and  outlined. 

Septoria  or  dry  blight  {Sej)toria  sp.)  is  described  as  found  on  the  leaves, 
stems,  chaff,  and  grain.  It  first  api)eai'ed  in  West  Australia  about  11)05.  Its 
appearance  depends  upon  seasonal  conditions  which  influence  also,  but  inde- 
pendently, the  seasonable  or  unseasonable  flowering  of  the  wheat,  which  should 
lie  planted  later  to  avoid  Septoria  blight. 

lied  rust  of  wheat  {I'uccinia  yraminis)  has  been  known  in  West  Australia 
only  during  recent  years,  though  recorded  for  New  South  Wales  as  early  as 
182.x  It  may  cause  in  Australia  a  loss  amounting  to  £5,000,000  in  a  single 
season.  Barberry  is  not  found  in  West  Australia,  but  apparently  it  is  not 
needed  as  an  alternate  host  in  other  parts  of  Australia  over  which  barberry  is 
uncommon  or  unknown.  The  relations  locally  of  conditions  and  varieties  are 
discussed. 

Asparagus  root  rot,  L.  Gabotto  {CoUiratore,  6.'f  {191K),  Xo.  .?.T.  pp.  7.i5-737, 
fig.  1). — A  root  rot  of  asparagus  is  associated  with  a  reticulum  of  fungal 
hyphiP,  referred!  to  Rliizoctonia  violacea. 

Mushroom  root  rot,  H.  P.  Bvuss  {Orrg.  Groircr,  1  {1920),  No.  11,  pp.  2-4, 
,fiyx-  3). — The  information  herein  contained,  primaril.v  intended  for  com- 
paratively inexperienced  growers,  deals  with  symptom.s,  varieties  attacked  by 
Arraillaria  root  rot,  and  varieties  found  more  or  less  resistant. 

Disease  of  Chile  pepper  {New  Mexico  l^ta.  Rpt.  1910,  pp.  1'/,  lo). — A  progress 
report  is  given  of  the  study  of  the  disease  of  Chile  pepi)er,  in  which  it  is  stated 
that  an  organism  has  been  repeatedly  isolated  and  inoculation  experiments  have 
shown  that  the  isolated  organism  is  the  cause  of  the  wilt  disease.     The  fungus 
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is  said  to  be  a  new  species  of  Fusariuni,  for  whicli  the  name  Fusarium  annum 
is  proposed.  Investigations  that  liave  heen  in  progress  for  some  time  liave 
shown  that  there  is  a  close  correlation  between  the  occurrence  of  the  disease 
and  the  moisture  content  of  the  soil,  and  on  this  account  it  is  recommended 
that  in  planting  peppers  light,  well-drained  soils  should  be  selected,  and  irriga- 
tion should  be  practised  only  when  necessary  and  not  according  to  any  fixed 
schedule. 

Wart  disease  of  potatoes  [in  England]  {Gard.  Chron.,3.ser.,66  (1919), No. 
nit,  p.  190). — Sporadic  cases  of  potato  black  wart  having  been  reported  from 
various  points,  a  brief  account  is  given  for  the  benefit  of  growers  of  the  infec- 
tion, early  and  late  stages,  spreading,  eftects,  and  control  of  this  disease.  The 
only  method  known  of  raising  clean  crops  in  affected  districts  is  by  restricting 
cultivation  to  immune  varieties,  a  number  of  which  are  now  available. 

Effect  of  fungi  on  the  germination  of  sugar  cane,  C.  W.  Edgerton  and 
C.  C.  MoRELAND  {Louisiana  Stas.  Bui.  169  (1920),  pp.  3-1,0,  pis.  9,  fif/s.  ;2).— The 
problem  of  the  deterioration  of  sugar  cane  has  been  under  investigation  at  the 
Louisiana  Stations  for  a  number  of  years,  and  the  authors  present  the  results 
of  some  of  tlieir  experiments. 

Sugar  cane,  it  was  found,  does  not  germinate  as  well  in  Louisiana  as  in  the 
Tropics,  the  average  germination  being  only  about  20  per  cent.  Among  the 
factors  instrumental  in  the  deterioration  of  seed  cane  are  certain  parasitic 
fungi,  among  them  CoUetotrichum,  falcatuni,  Melanconium  sOrCcJiari,  Gnomonia 
iliau,  Marasmius  pHcatus,  Thielaviopsis  paradoxa,  and  species  of  Fusarium  and 
Scopularia.  The  most  serious  injury  to  germination  is  said  to  be  done  by  G. 
falcatvm.  M.  saechari  is  said  to  be  abundant  on  deteriorating  cane,  but  it  does 
not  seem  to  decrease  the  germination  percentage.  Some  of  the  other  species  of 
fungi  occur,  but  no  evidence  was  obtained  indicating  tiiat  they  directly  reduce 
the  germination. 

The  optimum  temperature  for  the  growth  of  the  several  fungi  studied  was 
about  27°  C.  (80.6°  F.),  and  most  of  the  forms  make  very  slow  growth  at  the 
normal  temperature  of  the  soil  during  the  winter  season.  In  order  to  prevent 
injury  by  these  fungi,  the  authors  carried  on  some  experiments  in  treating 
seed  cane  with  formaldehyde  and  corrosive  sublimate,  and  while  the  tests  are 
not  considered  conclusive,  the  results  are  believed  to  be  encouraging.  The  best 
test  gave  an  increase  of  50  per  cent  in  tonnage  of  cane  where  tlie  seed  was 
treated  with  corrosive  sublimate. 

A  bibliography  of  the  subject  is  appended. 

The  diseases  of  tomatoes,  W.  A.  McCucbin  {Canada  Expt.  Farms  Bui.  35,  2. 
ser.  {1918),  pp.  16,  pis.  S). — The  author  gives  a  key  for  the  determination  of  the 
different  diseases  to  which  the  tomato  is  subject,  after  which  popular  descrip- 
tions are  given  of  the  different  diseases  and  so  far  as  known  methods  for  con- 
trol are  suggested. 

Control  of  watermelon  anthracnose  by  spraying,  F.  C.  Meier  {U.  8.  Dept. 
Agr.,  Dept.  Circ.  90  {1920),  pp.  11,  flfis.  9). — ^The  author  gives  a  popular  account 
of  methods  for  control  of  watermelon  anthracnose  in  which  lie  recommends 
the  use  of  Bordeaux  mixture  thoroughly  applied  to  the  plants.  The  spraying 
should  be  done  on  a  bright,  sunny  day  in  order  that  the  mixture  may  dry- 
thoroughly,  and  if  possible  spraying  when  heavy  bloom  is  on  should  be  avoided. 
The  use  of  more  than  4  lbs.  of  copper  sulphate  to  50  gal.  of  water  may  result 
in  serious  burning  of  the  foliage. 

The  control  of  apple  blotch,  F.  H.  Beach  {Ohio  Agr.  Col.  Ext.  Bui.,  13 
{1919-20),  No.  8,  pp.  16,  figs.  i7).— Suggestions  for  the  control  of  apple  blotch 
and  the  results  of  highly  successful  demonstrations  in  control  are  given. 
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It  is  recommended  that  the  trees  shouhl  ho  sprayed  four  times  with  a 
3:5:50  Bordeaux  mixture,  applied  at  intervals  of  2,  4,  6,  and  10  weeks  after 
the  petals  have  fallen.  In  order  to  spray  the  trees  satisfactorily  a  workhij: 
l)ressure  from  2(X)  to  300  lbs.  per  square  inch  is  considered  desirable.  The 
author  recommends  the  iirunlnj?  and  thinniiif^  out  of  the  trtn's  l)efore  spraying, 
and  where  the  trees  have  been  weakened  by  lilotch  to  fertilize  about  the  trees 
with  altout  5  lbs.  of  nitrate  of  soda  when  tlie  blooms  are  in  tlu-  pink. 

The  brown  rot  of  stone  fruits,  W.  A.  McCuhiun  {I'cnn.  Dei)t.  Agr.  Bur. 
riuiit  JiKlus.  Circ.  3  (1020),  pp.  8,  figs.  7).— It  is  estimated  that  brown  rot 
<  a  uses  15  per  cent  loss  annually  to  the  peach  crop  in  Pennsylvania,  amounting 
lo  half  a  million  dollars.  The  same  rot  in  che.ri*ies  causes  an  even  greater  loss. 
IMums  also  are  affected  and  are  protected  by  the  same  measures  as  are  out- 
lined for  peaches. 

Cure  of  brusone  in  the  Japanese  medlar,  I^.  Savastano  (72.  ^taz.  ^per. 
Agrumie.  e  Fruttic.  Acirenlc,  Bol.  2i)  (1917),  pp.  6,  figs.  2). — An  account  is  given 
of  brusone  due  to  Fusarium  pirinum  in  the  Japanese  medlar,  and  of  its  suc- 
cessful treatment  with  lime-sulphur. 

Further  experiments  against  brusone  of  the  Japanese  medlar,  L.  Savas- 
tano (R.  Staz.  Sper.  Agfumic.  e  Fruttic.  Acireale,  Bol.  33  (1918),  pp.  2). — This 
is  an  account  of  experimentation  continuing  that  noted  above,  employing  lime- 
sulphur  at  different  seasons  and  concentrations. 

Cure  of  Oidium  of  peach,  L.  Savastano  (li.  Staz.  Sper.  Agrumie.  e  Fruttic. 
Acireale,  Bol.  31  (1917).  pp.  2). — Results  are  given  of  experiments  in  the  south 
of  Italy  on  the  control  ttf  Oidium  leucoconiuni  of  peach  by  means  of  a  pre- 
ventive application  of  lime-sulphur. 

Diseases  and  insect  pests  of  currants  and  gooseberries,  A.  Frank  (Wash- 
ington Sta.,  West.  Wash.  Sta.  Mo.  Bui.,  8  (1920),  No.  2,  pp.  29-31,  figs.  |)/— « 
Brief  notes  are  given  on  fungus  diseases  and  insect  pests  attacking  currants 
and  gooseberries,  with  suggestions  for  their  control.  In  connection  with  the 
control  of  plant  pests,  the  author  calls  attention  to  the  different  forms  of  lime- 
sulphur  now  upon  the  market  and  the  necessity  for  following  directions  for  the 
usp  of  the  different  compounds. 

Deformation  of  inflorescences  of  Theobroma  cacao  and  T.  bicolor,  under 
the  influence  of  Marasmius  perniciosus,  G.  Stahel  (Ann.  Jard.  Bot.  Buiten- 
sorg,  2.  ser.,  15  (1918),  pt.  2,  pp.  95-114,  pls.  8). — An  account  is  given  of  the 
nuilfomation  known  as  Kriilloten  in  T.  cacao  and  T,  hicolor  associated  with 
the  presence  of  .1/.  perniciosus. 

History  of  citrus  canker  in  Australia,  with  a  brief  account  of  the  occur- 
rence of  the  disease  in  the  United  States  of  America  and  South  Africa, 
G.  F.  Hill  (Bui.  North.  Ter.  [Aust.],  No.  18  (1918),  pp.  8,  ph.  .'?).— (Mtrus 
canker  (Pseudomonas  citri),  said  to  have  been  noted  as  occurring  in  Japan, 
China,  Java,  Singapore,  five  American  States  (Alabama.  Florida,  Louisiana. 
Alissi-ssippi,  and  Texas),  the  Northern  Territory  of  Australia,  and  Scmth 
Africa,  is  said  to  be  controllable  in  the  last-named  region,  owing  to  favoring 
climatic  conditions,  by  the  thoi'ough  and  systematic  use  of  Bordeaux  mixture 
(4:4:i')0),  but  tcj  require  generally,  in  more  humid  regions  elsewhere,  complete 
extirpation  l)y  tire  of  infected  trees.  Condensed  details  and  a  bibliography  are 
given  regarding  the  history  of  the  disease. 

Methods  of  handling  tree  wounds,  A.  N.  Duke  (Citrus  Indus.,  1  (1920),  No. 
.').  pp.  10.  15). — Principles  and  processes  are  discussed  as  applicable  to  the 
prevention  of  further  injury  to  citrus  and  other  trees  resulting  from  wounds 
differing  as  to  causation  and  situation.  The  general  plans  involved  are 
thorough  cleansing  away  where  possible  of  dead  or  infected  material  and  treat- 
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ment  to  prevent  reinfection  or  spreading.  A  private  crematory  for  dead  ma- 
terials is  described. 

Walnut  diseases,  C.  Camacho  {Enfermedadcs  del  Nogal.  Santiago,  Chile: 
Sen\  Pol.  Sanit.  Vejetal,  1917,  pp.  13,  flffn.  4)- — Diseases  of  walmit  here  dealt 
witli  include  bacteriosis  {Pseudomonas  jnylmuUs) ,  which  may  appear  on  any 
of  the  tender  parts,  as  the  annual  branches,  petioles,  or  yonng  nuts;  also  mel- 
axuma   (DothiorelUi  (jrcgarid).     Control  measures  are  outlined. 

Diseases  of  Hevea  brasiliensis  in  Uganda,  AV.  Small  {Ugandn  Dept.  Agr. 
Circ.  3  (1920),  pp.  12). — This  pul)lication,  the  first  of  a  new  series,  treats  of  dis- 
eases of  the  Para  rubber  tree  in  Uganda  so  far  as  investigated  to  date.  Symp- 
toms of  the  diseases  and  recommendations  for  their  treatment  are  given. 
The  diseases  are  treated  systematically  as  related  to  the  root,  stem,  pod,  and 
leaf  of  H.  hraslUensis. 

Hcfw  to  distinguish  and  combat  the  white  pine  blister  rust,  J.  F.  Martin, 
A.  E.  Stp:ne,  and  R.  A.  Sheals  {R.  I.  Bd.  Agr.,  Ent.  Dept.  Bui.,  n.  sef.,  No.  1 
{1920),  pp.  38,  figs.  30). — This  account,  written  from  a  practical  standpoint, 
deals  with  this  disease  as  regards  its  identification  and  prevention  and  with 
insect  injuries  sometimes  mistaken  for  white  pine  blister  rust. 

Insect  and  fungus  pests  of  basket  willows  {Bd.  Agr.  and  Fisheries  [Lon^ 
don],  Leaflet  301  {1918),  pp.  11,  pis.  4)- — A  portion  of  this  leaflet,  devoted  to 
fungus  diseases,  deals  with  willow  rust  and  rust  canker  {Melampsora  sp.)  and 
willow  canker  {Botryosphceria  gregaria),  with  measures  for  their  control. 

Dry  rot  in  timber,  A.  D.  Webster  {Gard.  Chron.,  3.  ser.,  66  {1919),  No.  1697, 
p.  5). — Noting  the  statement  that  half  the  wastage  of  timber  in  English  coal 
mines  is  due  to  attacks  by  fungi,  notably  the  so-called  dry  rot  fungus  MeruUus 
laerymans,  the  author  details  briefly  attacks  observed  by  himself.  The  pro- 
tective measures  suggested  consist  chiefly  in  the  use  of  only  dry,  well-seasoned 
timber,  exposure  to  sunlight,  ventilation  where  possible,  avoidance  of  the 
introduction  of  unsafe  woods,  and  painting  with  carbolineum  on  the  first 
indication  of  disease. 

Investigations  on  the  Narcissus  disease,  J.  K.  Ramsbottom  {Jour.  Roy. 
Hort.  Soc,  43  {1918),  No.  1,  pp.  51-64,  pls.  12). — This  is  a  more  detailed  account 
of  work  by  the  author  on  the  Narcissus  disease  {Tylenchus  devastatri.r)  than 
was  given  in  the  reports  previously  noted  (E.  S.  R.,  38,  p.  4.5.5;  43,  p.  49). 

Nematodes  {Sacramento,  Cal.:  State  Dept.  Agr.,  Off.  Pest  Control,  1920,  pp.  3, 
figs.  2). — Statements  are  quoted  regarding  nematode  injury  to  orchards  through 
nursery  stock  and  to  potato  crops  through  seed  potatoes,  also  regarding  the 
control  of  nematodes  by  selection  of  clean  planting  material. 

The  eelworm  or  nematode,  a  destructive  plant  pest  {Sacramento,  Cal.: 
State  Dept.  Agr,,  Off-  Pest  Control,  1920,  pp.  4,  figs.  £).— This  pamphlet  adds  \o 
the  suggestions  contained  in  that  above  noted  a  brief  general  account  of  the 
parasitism  of  Heterodera  radicicola. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Annual  report  of  the  Governor  of  Alaska  on  tlie  Alaska  Game  LaAV, 

1919  ( U.  S.  Dept.  Agr.,  Dept.  Circ.  88  {1919),  pp.  iS).— This  is  the  usual  annual 
report  on  the  administration  of  the  Alaska  game  law.  It  includes  estimates  of 
game,  including  bears,  caribou,  moose,  Arctic  sheep,  deer,  goats,  ptarmigan  and 
grouse,  migratory  birds,  and  walrus;  also,  the  fur-bearing  and  other  animals, 
not  classed  as  game  animals,  including  wolves  and  coyotes,  reindet-r,  and  the 
musk-ox. 

Tlie  cost  of  a  squirrel  and  squirrel  control,  W.  T.  Shaw  {Washington  Sta. 
Pop.  Bui.  118  {1920),  pp.  19,  figs.  11). — In  determining  the  damage  to  winter 
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wheat  causecl  l)y  the  Columbian  ground  squirrel  (Citcllus  volunihianit.'i  colnnt- 
bi(iniii<),  individuals  were  placed  in  inclosed  plats  in  wliich  a  good  variety  of 
wheat  had  l)een  sowed  on  fallow  Palouse  wheat  land.  The  several  plats  and 
their  corresponding  checks  were  harvested  on  July  30,  the  differences  taken, 
and  tilt'  damage  carefully  calculated. 

It  was  found  that  during  tlu>  130  days  of  activity  from  March  lili  to  .Tuly  30 
the  male  squirrel  in  yard  1  had  destroyed  44  lbs.  of  wheat.  A  female  squirrel, 
\\hich  gave  birth  to  two  young  squirrels  about  May  19,  was  placed  in  a  yai'd 
on  Api-il  14  and  51  lbs.  of  grain  were  destroyed  by  July  30.  Computing  the 
annMint  of  destruction  on  the  basis  of  a  nonnal  130-day  season,  1  young  or  1 
female  brooding  scpiirrel  will  destroy  51  lbs.  of  grain.  In  a  third  test  in  which 
a  male  s(iuirrel  was  placed  in  a  yard  on  May  15  to  determine  when  th(>  greatest 
damage  was  done  to  the  crops,  5G  lbs.  of  wheat  were  destroyed  by  July  30, 
showing  that  practically  all  the  damage  was  done  in  7G  days  of  stem  cutting 
and  head  destruction.  The  average  destruction  per  squirrel  in  the  experiments 
described  was  .50 J  lbs.,  which  at  a  price  of  .$2.10  iK»r  bushel  for  hard  winter 
wheat  was  worth  $1.76. 

In  an  experiment  in  which  a  female,  suckling  four  young,  fairly  mature 
scpiirrels,  was  given  fresh  white  clover  sod,  it  was  found  that  she  ate  ^  lb., 
or  17.2  per  cent  of  her  own  weight  per  day.  At  this  rate,  385  squirrels  would 
consume  the  pasture  of  one  cow  in  a  day,  or  96  squirrels  w(mld  devour  the 
pasture  of  one  sheep  in  a  day. 

A  brief  sunnnary  is  given  of  the  life  history  of  this  species  and  the  methods 
of  control,  including  gassing,  poisoning,  and  trapping,  are  described. 

Facts  about  winter  and  summer  robins  in  Ohio,  S.  G.  Hakry  (Mo.  Bui. 
Ohio  St  a.,  5  {1920),  No.  3,  pp.  9Jf-96). — This  Is  a  brief  account  of  the  American 
robin  in  which  attention  is  called  to  the  fact  that  there  are  northern  and 
southern  races.  The  forms  found  in  Ohio  during  the  winter  months  represent 
the  more  hardy  or  northern  race.  They  are  transients,  the  majority  being 
Canadian  birds.  During  the  unusually  .severe  winter  of  1912,  robins  wintered 
in  Ohio  in  large  numbers,  u  flock  of  more  than  a  thousand  individuals  having 
been  observed  from  time  to  time  throughout  the  winter.  The  fruit  of  the 
flowering  dogwood  (Comus  floriila)  is  the  staple  winter  food  of  the  robin  hi 
the  vicinity  of  Wooster. 

[Ileport  of  cntoniolofiical  work]  {Indinna  Sta.  Rpt.  1919,  pp.  3.i-S6). — 
From  a  systematic  study  of  the  life  history  of  the  codling  moth,  which  was 
the  most  important  work,  the  following  tentative  conclusions  are  drawn: 
"Between  June  15  and  August  15,  the  moths  are  constantly  emerging  but  in  no 
greater  numbers  at  one  time  tlian  at  another.  During  liot  weather  the  young 
larvre  may  hatch  in  from  6  to  8  days  from  the  time  the  moth  emerges.  Codling 
moths  ai)parently  do  not  mate  on  the  wing.  The  larvre  may  be  poisoned  after 
they  have  eaten  under  the  skin  of  the  apple.  In  order  to  keep  apples  free 
from  codling  moths,  it  is  necessary  to  keep  the  surface  of  the  apple  covered 
with  poisons  from  the  time  the  blos.soms  fall  till  the  last  of  August."  These 
conclusions  for  the  year  1919  are  said  to  be  practically  in  line  with  those 
obtained  during  the  two  years  jtnwious. 

In  investigations  conunenced  the  previous  year  for  the  purpose  of  determining 
the  effect  upon  bees  of  arsenic  compounds  applied  while  fruit  trees  are  in 
bloom,  two  bearing  trees  were  screened  in  with  wire  screen  and  a  colony  of 
bees  place<l  in  each.  Arsenicals  were  applietl  the  trees,  in  one  in  a  liquid  and 
in  the  other  in  dust  form.  Observations  were  made  from  April  30  to  May  15. 
Dead  bei^s  were  gathered  and  counted  at  intervals,  and  the  results  showed  a 
mortality  of  about  70  per  cent  for  the  sprayed  tree  and  46  per  cent  for  the 
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dusted  tree.  Observations  made  upon  several  sprayed  trees  in  bloom  in  the 
oi>en  show  that  the  bees  work  the  sjirayt'd  trees  when  they  are  at  liberty  and 
when  there  are  unsprayed  trees  adjoininc:. 

Studies  of  the  life  history  of  the  Hessian  fly  in  different  sections  of  the 
State  were  continued  during  the  year.  Observations  were  made  in  several 
fields,  and  in  no  case  was  spring  wheat  infested  as  heavily  as  the  winter 
wheat. 

Observations  and  correspondence  from  various  parts  of  the  State  showed 
that  the  joint-worm  bad  done-  more  injury  to  the  wheat  crop  during  the  past 
summer  than  had  the  Hessian  fly.  In  many  fields  from  one-fourth  to  one-third 
of  the  yield  of  grain  was  destroyed. 

The  wheat  midge  was  more  numerous  during  the  year  than  for  many  years, 
having  been  reported  from  more  than  half  the  counties  in  the  State.  Grass- 
hoppers were  so  abundant  in  may  sections  of  the  State  that  whole  fields  of  grain 
were  practically  destroyed  or  greatly  injured.  The  army  worm  was  more 
numerous  and  destructive  in  the  State  than  at  any  time  during  the  Inst  20  years. 
The  distribution  of  the  17-year  cicada  which  appeared  during  the  year  was 
much  more  irregular  than  has  been  the  case  with  previous  broods,  but  young 
fruit  trees,  especially  those  in  sod,  sustained  serious  injury  from  it  in  some 
communities. 

Injurious  insects  of  the  garden  (New  Mexico  Sta.  Rpt.  1919,  pp.  16,  17). — 
In  tests  made,  it  was  found  that  kerosene  emulsion  used  at  the  rate  of  1:12 
was  more  effective  than  blackleaf  40,  1 :  600,  in  controlling  the  cabbage  aphis. 
A  2  per  cent  solution  of  lysol,  with  sticker  consisting  of  commercial  rosin  fish 
oil,  was  very  effective  but  too  expensive  from  a  commercial  point  of  view. 
Tests  were  made  of  carbon  bisulphid  as  a  fumigant  in  controlling  this  insect, 
and  the  results  seem  to  show  that  the  method  can  be  made  practical.  The 
fumigator  used,  which  was  16  ft.  long,  2.5  ft.  wide,  and  3.5  ft.  high,  is  made 
to  drag  astride  the  cabbage  rows. 

Insect  pests  [at  Yuma  Experiment  Farm  in  1918],  II.  E.  Blair  {U.  S. 
Dcpt.  A(jr.,  Dept.  Circ.  75  {1920),  pp.  21,  22).— The  cotton  aphis  is  said  to  have 
been  the  first  pest  that  became  generally  detrimental  and  was  found  in  great 
numbers  until  late  in  July.  In  some  fields  serious  loss  resulted  through  the 
heavy  shedding  of  squares.  The  cotton  bolhvorm,  which  was  in  great 
abundance  during  July  and  early  August,  was  the  greatest  source  of  decrease, 
in  some  fields  the  loss  caused  by  it  being  estimated  at  70  per  cent.  Next  in 
importance  to  the  cotton  bollworm  came  plant  bugs  as  insect  depredators. 
Other  insects  which  are  a  source  of  injury  to  cotton  but  were  of  minor  im- 
portance are  cutworms  iPeridroma  sp.),  wireworms  {MonocrepidiuH  sp.),  the 
cotton  leaf -perforator  {Bucculatrix  thurherieUa  Busck),  the  salt-marsh  cater- 
pillar, the  red  spider  {Tetranijchus  bimaculattts  Harvey),  and  grasshoppers. 
Mention  is  made  of  a  number  of  other  insect  pests  which  sometimes  injure 
crop  plants  in  the  region  but  were  not  seriously  abundant  during  the  year. 

Dust  V.  spray  for  control  of  sour  cherry  pests  in  Pennsylvania,  J.  G. 
Sanders  and  D.  M.  DeLong  (Jour.  Econ.  Ent.,  13  {1920),  No.  2,  pp.  208-210).—  . 
Control  work  against  enemies  of  the  sour  cherry  in  Erie  County,  Pa.,  carried] 
on  during  the  summer  of  1919,  indicates  that  sulphur-arsenate  of  lead  dust,i! 
90:10,  gives  the  best  results  on  account  of  the  rapidity  and  ease  of  applica-J 
tion  and  the  high  efficiency  in  the  control  of  curculio,  slug,  and  leaf  spot. 

Important  foreign  insect  pests  collected  on  imported  nursery  stock  ii 
1919,  E.  R.  Sasscer  {.Jour.  Econ.  Ent.,  13  {1920),  No.  2,  pp.  181-18.',).— The^ 
more  important  findings  of  the  year  1919  are  noted. 

Insect  powder,  C.  C.  McDonnell,  R.  C.  Roark,  and  G.  L.  Keenan  {U.  fifri 
Dept.  Agr.  Bui.  824  {1920),  pp.  100,  pis.  .^).— The  sophistication  and  adultery 
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atioii  of  iiisoct  jiowdcr  \\Iii<li  have  been  hugely  practioed,  imicli  to  the 
detriment  of  the  industry,  have  led  to  the  invest Ijiation.s  here  reported,  made 
witli  a  view  t<>  devising:  metliod.s  for  the  quantitative  determination  of  sueh 
adulteration  and  for  determininfj  the  reasonable  aliowanees  in  the  amounts  of 
stems  and  acid-insoIul)le  ash  in  insect  powder.  It  is  pointed  out  that  tlie  addi- 
tion of  the  powdered  stems  of  the  plant  has  been  the  most  serious  form  of 
adulteration  practice,  in  some  cases  having  been  carried  to  the  extent  of  com- 
plete substitution.  The  data  presented,  much  of  which  is  in  tabular  form, 
have  been  sunnnarized  by  the  authors  as  follows : 

"  The  fact  that  flowers  of  certain  species  of  Pyrethrum  possess  the  property 
of  Eilliiig  various  insects  was  known  to  the  people  of  eastern  Europe  more 
than  a  century  a^o.  Since  that  time  this  knowledge  has  gradually  spread 
until  insect  i)owder  is  now  a  common  household  convenience.  The  powder 
owes  its  insecticidal  activity  to  a  mixture  of  acids  and  esters  which  first  be- 
numb and  subsequently  kill  the  insects  brought  into  contact  with  it.  While 
It  is  generally  considered  to  be  harmless  to  the  higher  animals,  a  number  of 
cases  where  it  has  produced  symptoms  of  a  more  or  less  serious  nature  are 
record  etl. 

"  At  present  insect  flowers  are  cultivated  commercially  in  Dalmatia,  Japan, 
Australia,  Algeria,  and  California  in  the  United  States,  the  first  three  countries 
producing  nearly  all  of  the  flowers  that  enter  into  international  trade.  The 
powder  is  made  in  each  of  these  countries. 

"  In  the  enforcement  of  the  Insecticide  Act,  insect  powder  has  been  found 
adulterated  in  a  variety  of  ways.  In  some  instances  such  substances  as  lead 
chromate,  curcuma,  and  yellow  ocher  are  added  to  give  color.  Other  species 
of  flowers,  like  the  Hungarian  or  oxeye  daisy,  are  substituted  in  whole  or  in 
part  for  the  true  insect  flower,  while  almond  shells,  brick  dust,  hellebore, 
pepper,  sawdust,  starch,  sumac,  and  the  like  have  been  found  less  frequently 
in  samples  examined.  The  gi'ound  stems  of  the  Pyrethrum  plant,  however, 
probably  constitute  over  95  per  cent  of  the  adulterants  used  in  insect  powder 
at  this  time. 

"  Physiological,  chemical,  and  microscopical  methods  which  can  be  used  satis- 
factorily in  detecting  adulteration  with  powdered  stems  have  not  as  yet  been 
perfected  to  such  a  degree  as  to  make  an  accurate  quantitative  determination 
jtossible.  However,  from  the  data  obtained  in  the  examination  of  luindreds  of 
samples  of  genuine  insect  powder,  of  the  materials  used  for  its  sojihistication, 
and  of  commercial  samples,  the  results  «>f  which  are  reported  in  this  bulletin, 
a  formula  given  here  has  been  developed  by  which  it  is  possible  to  determine 
In  an  insect  powder  the  approximate  amount  of  added  Pyrethrum  stems 
present." 

A  bil)liography  of  209  titles  is  appended. 

Poison  baits  for  grasshoppers,  W.  P.  Flint  (Jour.  Econ.  Ent.,  13  (1920), 
Jio.  2,  pp.  232-231). — This  is  a  brief  report  of  work  with  poison  baits  in  Illinois, 
where  at  least  75  per  cent  of  the  damage  by  grasshoppers  occurs  in  fields  of 
clover,  alfalfa,  soy  beans,  cowpeas,  and  other  legumes. 

Since  legumes  are  distinctly  attractive  to  grasshoppers,  experiments  were 
made  with  poison  baits  having  a  distinct  legume  odor.  In  experiments  in  which 
use  was  made  of  the  inner  bark  of  the  black  locust  (Robinia  pseudacacia) . 
which  possesses  the  strongest  characteristic  legume  odor  to  be  found  in  any 
plant,  nearly  as  many  grasshoppers  were  killed  where  it  was  used  as  with  the 
molasses  and  lemons.  A  comparison  made  in  191S  and  1919  of  the  standard 
bran  mash  with  the  same  amount  of  bran  and  Paris  green  mixed  with  water 
containing  3  lbs.  of  linely-ground  green  beans  gave  an  average  of  2  dead  grass- 
hoppers per  square  yard  more  in  the  areas  treated  with  green  beans.    In  tests  in 
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1919  In  which  3  Ihs.  of  fivshly  ground  clover  were  substituted  for  the  ground 
green  beans,  about  the  same  results  were  obtained.  Tlie  results  obtained  in 
the  poison  bait  experiments  are  sunuuarized  in  tabular  form. 

Papers  soakt-d  in  a  solution  of  1  gal.  of  molasses,  2  lbs.  of  sodium  arsenite, 
and  32  gal.  of  water,  failed  to  kill  the  grasslioppers,  although  they  fed  upon  the 
papers  in  large  numbers.  Where  Paris  green  (with  salt)  was  substituted  for 
the  more  largely  water  soluble  poison,  nearly  four  times  as  many  grasshoppers 
were  killed  as  where  poison  bran  mash  was  used.  Later  visits  to  the  field 
showed  that  the  hoppers  continued  to  feed  upon  the  poisoned  papers  until  they 
were  almost  entirely  consumed.  The  results  of  two  other  tests  conducted  in 
the  same  manner  showed  a  much  higher  number  of  grasshoppers  killed  in  parts 
of  the  field  where  the  poisoned  papers  were  scattered  than  in  those  treated 
with  the  poison  bran  mash. 

In  a  discussion  of  this  paper  which  follows  (p.  237),  J.  R.  Parker  refers 
to  experiments  made  at  the  ^Montana  Experiment  Station  with  12  different 
attractive  sulistances  in  which  amyl  acetate  was  found  most  effective  and  salt 
alone  practically  as  good  as  when  both  molasses  and  fruit  juices  were  used. 

A.  Gibson  reported  having  obtained  results  from  salt  in  eastern  Canada 
similar  to  those  in  Montana.  Salt  substituted  for  the  molasses  on  fruit  in  the 
Kansas  bait  in  1915  reduced  the  cost  from  21  to  7  cents  per  acre.  One  of  the 
best  formulas  used  in  Canada  consisted  of  20  lbs.  sawdust,  0.5  lb.  Paris  green, 
|0.25  lb.  salt,  and  3  gal.  of  water.  As  high  as  720  grasshoppers  to  the  square  yard 
have  been  killed  by  the  use  of  this  mixture. 

Organization  for  grasshopper  control,  G.  A.  Dean  and  E.  G.  Kklly  (Jour. 
Econ.  Ent.,  13  (1920),  No.  2,  pp.  2.37-242).— This  is  a  report  of  the  work  in 
Kansas. 

The  rosy  aphis  in  relation  to  abnormal  apple  structures,  P.  .J.  Pabrott, 
H.  E.  HoDGKiss,  and  F.  Z.  Hartzell  (New  York  State  Sta.  Tech.  Bui.  66  {1919), 
pp.  3-29,  pis.  8,  fl(/s.  6). — This  is  a  report  of  investigations  of  the  influence  of 
Aphis  sorM  Kalt.  on  the  normal  organization  of  apples,  in  continuation  of  re- 
ports of  studies  of  the  effect  of  its  attacks  on  their  development  and  con- 
formation pi-eviously  noted  (E.  S.  R.,  37,  p.  561).  The  results  of  these 
studies  have  been  summarized  as  follows: 

"Apples  attacked  by  the  rosy  aphis  usually  display  suppression  of  the  trans- 
verse and  axial  diameters.  Inhibition  of  growth  occurs  to  a  gi'eater  extent  Avith 
the  transverse  diameter.  The  injury  varies  in  extent,  even  with  fruits  of  the 
same  cluster,  and  the  amount  of  damage  is  largely  determined  by  the  earliness 
and  intensity  of  attacks  and  the  duration  of  period  of  infestation.  Besides  being 
reduced  in  size,  alfected  apjiles  are  frequently  poorly  colored  and  are  often  not 
symmetrical  in  shape,  one  side  being  undeveloped,  which  causes  the  fruits  to 
present  a  lopsided  appearance. 

"  With  apples  showing  extreme  contortion  one  or  more  carpels  on  the  side 
of  greatest  suppression  in  development  frequently  lack  seeds  or  contain  seeds 
that  are  inferior  in  size  and  weight  to  those  of  complementary  cells.  Seeds  vary 
in  number  in  normal  and  aphis-injured  apples.  Fruits  not  subjected  to  attacks 
by  the  insect  surpass,  on  an  average,  aphis  apples  in  number  of  seeds  per 
apple.  Injured  apples  show  greater  variability  in  seed  content  than  do  normal 
fruits.  Apples  under  30  mm.  in  transverse  diameter  are  often  sterile  or  have 
only  a  small  number  of  seeds. 

"Attacks  by  the  rosy  aphis  tend  to  reduce  the  extent  of  dropping  of  fruits 
which  possess  empty  carpels  or  have  only  few  seeds.  The  existence  of  sterile 
or  few-seeded  apples  on  trees  at  the  period  of  harvesting  has  the  effect  of 
lowering  the  mean  number  of  seeds  per  apple  and  of  increasing  the  variability 
of  seed  content. 
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"During  1916  apples  luul  a  ^rrratcr  lantic  and  a  lii^'hcr  mean  iiiihiIkm*  of  seed.s 
per  api»le  tliaii  fniits  of  the  following;  year.  Tliis  coiulition  was  notecl  with 
both  iioriiial  and  aphis  apples.  Init  with  normal  fruits  the  difference  in 
variability  was  nt'^ll^it)h\  The  avera^^e  weiplit  of  s(>eds  per  apple  was  >:r«ater 
witli  normal  fruits,  and  in  comparison  with  apliis  aitples  durinj:  the  past  two 
years  tlie  difference  has  been  marked.  Tlie  vari;r1)ility  in  weij,'lit  of  seeds  was 
also  much  ;,'reater  with  in.jur(il  fruits.  In  normal  fruits  the  avera^'e  weifjlit 
of  seeds  per  apple  and  the  ranfie  in  weij^ht  were  jrreater  in  1910  than  in  1917. 

"  As  judjied  by  size,  plumpness,  and  appearance  of  integument,  both  classe.s 
»)f  fruits  contained  imperfect  seeds.  These  were  more  abundant  in  ar>his- 
injured  fruits.  A.s  selected,  normal  apples  weighed  more  than  aphis  apples. 
During  191C  they  averaged  2.0  times  the  weight  of  aphis-injured  fruits  and 
during  1917  they  were  o.'2  time.s  heavier.  The  coeflicients  of  vari-abillty  both 
seasons  were  considerably  greater  with  the  injured  than  with  the  normal  fruits. 
Nothwithstandlnj^  dilVereiices  in  average  weiglit  of  seeds,  normal  apples 
weighed  approximately  the  s^lme  for  both  seasons. 

"  Injuries  by  the  aphis  did  not  affect  all  structures  of  the  apple  to  the  same 
degree.  The  greatest  percentage  of  decrease  occurred  in  the  weight  of  the 
individual  fruits,  with  a  smaller  decrease  in  the  weight  of  the  seeds  and  the 
least  decrease  in  the  number  of  seeds.  A  comparison  of  variability  in  the 
several  stl^]ctures  of  normal  apples  showed  that  the  variation  in  the  number 
of  seeds  per  apple  is  the  most  marked,  followed  by  weight  of  seeds,  while 
weight  of  fruits  is  the  least  variable.  In  aphis  apples,  however,  the  varialiility 
of  each  character  is  greatly  increased  over  that  found  in  normal  apples,  weight 
of  seeds  being  highest,  number  of  seeds  intermediate,  and  weight  of  fruits  least 
variable.  The  coeflicients  of  correlation  between  weight  of  seeds  and  uvmiber  of 
Ree<ls  per  apple  in  aphis-injured  and  normal  fruits  both  seasons  were  positive 
and  higb,  but  the  regression  coefficients  of  the  two  .series  eack  season  did  not 
differ  to  any  great  extent.  There  ai*pears  to  be  a  clo.ser  relationship  ]>etween 
fruit  weight  and  seed  weight  in  small  apples  than  in  Uirge  ones,  but  in  none 
of  the  series  is  the  relation  between  fruit  weight  and  seed  weight  very  marked. 

"  Severely  malformed  fruits  sustained  no  reduction  in  the  number  of  primary 
fibi-o-vascular  structures.  The  strands  on  the  side  of  greatest  distortion  gen- 
erally showed  suppres.sions  in  development  and  displacements  with  respect  to 
distance  from  the  vertical  axis  of  the  ai)ple  and  the  amount  of  space  between 
the  different  elements.  The  ultimate  branchlets  did  not  display  the  dense  plume- 
like ai)pearance  which  is  characteristic  of  normal,  ripened  fruit.  Irregular  de- 
velopments in  form  and  structural  arrangetnents  of  fruits  occur  indepen(>wnt 
of  the  work  of  the  rosy  ai)his.  Attacks  of  such  apples  by  the  insect  tend  to 
aggravate  the  distortions." 

The  work  of  Kinpoasca  iiiali  on  potato  foliage,  P.  J.  1'akkott  and  II  D. 
Olmstead  (Jour.  Econ.  Ent.,  IS  (1920),  No.  2,  pp.  22J^-226)  .—The  author  reports 
ur>on  9  cage  and  1  field  experiment  with  E.  iiioli  at  Geneva,  N.  Y. 

In  all  the  experiments,  feeding  by  the  insects  produced  at  fir.st  small  brownish 
areas  of  0.25  in.  or  more  in  width  at  the  tips  and  occasionally  on  the  margins 
of  the  leaflets.  The  injury  became  more  conspicuous  as  the  season  advanced, 
the  brownish  or  burned  areas  increasing  bftth  in  extent  and  numbers.  The 
discoloration  progre.ssed  from  the  tip  toward  the  base  of  the  leaf,  and  fntm 
the  margins  toward  the  midrib.  As  the  tissues  became  desiccated  the  margins 
rolh'd  up  over  the  upper  surface,  leaving  a  small  narrow  strip  of  green  tissue 
in  the  central  area  of  the  leaflet.  In  instances  where  such  injuries  were 
severe,  all  the  leaflets  curled  and  completely  dried  up,  while  the  petioles  often 
withered  ami  dried  so  that  any  slight  disturbance  produced  defoliation. 
2482°— 20 5 
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In  the  field  tests  made  to  deteriuine  the  repellent  effect  of  the  usual  spray- 
ing mixtures  upon  leaf  hopi^ers,  us  compared  with  mixtures  (jf  heavier  con- 
sistency, the  heavy  washes  composed  of  china  clay  or  lime  were  a  little  more 
effective  than  the  other  spraying  mixtures.  Because  of  serious  damage  to  the 
foliage,  the  heavy  lime  wash  was  the  least  satisfactory  of  the  various  mixtures 
tested. 

"Although  the  Bordeaux  mixture  alone  or  in  combination  with  lead  did  not 
prove  as  effective  a  repellent  as  the  sprays  of  heavier  consistency,  it  should  be 
enipluisized  that  thorough  spraying  of  all  surfaces  of  the  leaves  of  potato  plants 
prevented  serious  damage  by  leaf  hoppers.  Furthermore,  this  spray  withstood 
the  washing  effects  of  the  rains  much  better  than  china  clay  or  lime,  the 
combination  with  lead  proving  somewhat  superior  to  Bordeaux  mixture  alone." 

What  per  cent  of  tipburn  is  caused  by  the  potato  leaf  hopper?  E.  D.  Ball, 
and  F.  A.  Fenton  {Jour.  Econ.  Ent.,  13  (11)20),  No.  2,  pp.  218-221,  pi.  Jj.— This 
is  a  report  of  work  carried  on  in  Iowa  during  1919  in  an  attempt  to  ascertain 
the  relative  proportion  of  dilferent  factors  in  causing  tipburn. 

Plants  inclosed  in  cages  continued  to  grow  with  green  and  healthy  foliage 
when  all  the  rest  of  the  plants  in  the  field  were  dead.  In  a  test  in  which  50 
males  were  placed  in  a  wire  gauze  cylinder  on  a  potato  tip  and  50  females  in 
another,  the  females  produced  serious  burning  while  the  males  produced  none. 
A  repetition  of  the  experiment  gave  the  same  results.  In  an  expefiment  in  a 
shaded  greenhouse  burning  developed  on  the  leaves  on  which  young  nymphs 
were  placed,  although  those  that  were  free  from  nymphs  remained  green  and 
normal. 

I'orms  of  the  oyster-shell  scale  In  Illinois,  P.  A.  Glenn  {Jour.  Econ.  Ent., 
13  {l'J20),  No.  2,  pp.  173-178). — Observations  made  during  the  last  six  years 
have  led  the  author  to  I'ecognize  three  forms  of  the  oyster-shell  scale  as  occur- 
ring in  Illinois.  The  brown  form  which  infests  apples  appears  to  be  identical 
with  the  European  species  {Lepidosaphcs  ulmi  L.)  and  has  been  successfully 
transferred  to  lilac,  a^li,  and  Coi-nus,  but  an  attempt  to  transfer  it  to  poplar 
was  unsuccessful.  This  form  is  double-brooded,  the  first  brood  hatching  be- 
tween the  first  or  second  week  in  May  at  Urbana,  the  second  brood  during  the 
latter  part  of  July.    It  is  usually  very  heavily  parasitized. 

The  grayish-brown  or  bamled  form  is  the  one  that  is  generally  and  de- 
structively abundant  on  poplar,  ash,  willow,  lilac,  cornus,  and  Rosa  rugosa  in 
Urbana  and  Champaign,  and  at  numerous  other  places  in  the  northern  half  of 
the  State.  American  elm,  soft  and  hard  maple,  ailanthus,  and  linden  growing 
near  heavily  infested  ash  and  poplar  may  become  infested  and  seriously  in- 
jured by  the  large  number  of  young  which  are  carried  to  them  annually  from 
the  infested  trees,  but  in  other  situations  they  do  not  become  infested  and  it 
is  doubtful  whether  the  scale  can  maintain  itself  on  them.  This  form  can  not 
live  on  apple,  pear,  peach,  plum,  hackberry,  and  horse  chestnut.  It  is  single- 
brooded  and  hatches  at  Urbana  during  the  third  or  fourth  week  in  May.  This 
form  is  not  parasitized. 

The  yellowish-brown  form  has  been  taken  on  Cornus,  lilac,  soft  maple,  and 
R.  rugoaa  at  Urbana.  This  form  is  double-brooded  and  is  usually  heavily 
parasitized.  While  little  difference  can  be  found  in  the  structural  characteris- 
tics of  the  three  forms,  the  author  finds  that  there  is  a  striking  and  quite 
constant  difference  in  the  average  number  of  circumgenital  pores.  The  dif- 
ferences noted  are  summarized  in  tabular  form. 

Recent  tests  of  materials  to  control  San  Jose  scale,  J.  S.  Housek  {Mo. 
Bui.  Ohio  Sta.,  5  {1920),  No.  2,  pp.  49-51). — While  during  the  past  few  years  the 
San  Jose  scale  has  lost  some  of  its  virulence  in  some  sections  of  Ohio,  sections 
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arc  occasionally  foiiiul  in  tlii>  Slal«'  whtM-c  it  is  gaininu  in  ^  iiulciicy.  Taking 
tlio  State  as  a  wliolo,  however,  the  San  Jose  problem  is  not  (lecnied  nearly 
so  important  a  factor  as  it  was  30  or  even  5  years  ago. 

During  the  season  of  1919  spraying  tests  were  conducted  in  an  orchard 
of  mixed  jn-ach  and  api>Ie  in  northeastern  Ohio  in  which  trees  averaged  ahout 
8  ft.  in  height  and  were  hadly  infesttnl  with  scale.  In  tlu>  i)lats  in  which 
Scalecide  1:1;"),  Key  Brand  misc-ible  oil  1:15,  and  Grasselli  litpiid  lime-suliiiinr 
1:7  were  applied,  almost  i)erfect  results  were  obtained,  scarcely  a  single  living 
scale  being  found.  In  plats  in  which  barium  sulphur  2.5  lbs.  to  12  gal.  of  water, 
Niagara  soluble  sulphur  compound,  3.5  lbs.  to  15  gal.  of  water,  Sherwin- 
Williams  dry  lime-sulphur  5  lbs.  to  20  gal.,  and  5.5  lbs.  to  20  gal.  water  were 
applietl,  liltle,  if  any  dilTercnce  in  the  d(>gree  of  scale  control  could  be  detected. 
■While  it  was  possible  to  tind  occasionally  a  living  scale,  these  materials  gave 
commercial  or  practical  control,  since  the  small  number  of  live  scale  found 
at  the  clo.^e  of  the  breeding  season  was  in  no  case  sudicient  to  Ije  of  any  material 
notice,  particularly  when  it  is  generally  conceded  that  annual  spraying  shonhl 
be  practiced  after  an  orchard  becomes  scale  infested.  In  a  plat  in  whicli 
Derror  improved  tree  fluid,  1  qt.  to  25  gal.  water  was  u.sed,  considerable 
quantities  of  living  scale  were  to  be  noted  at  the  end  of  the  breeding  season. 
In  a  plat  in  which  Red  Seal  lye,  2  lbs.  and  9  oz.  to  12.5  gal.  of  water  was 
applied,  some  scales  .«;uccunibed  to  the  treatment  but  the  results  were  not 
satisfactory.  "  Live  scale  was  abundant  at  the  end  of  summer  and  the  trees 
presented  an  unnatural  appearance.  The  bark,  while  glistening  in  spots,  due 
to  the  action  of  the  caustic  in  removing  the  lichens  and  moldy  growth,  seemed 
drawn  and  taut.  This  material  was  unpleasant  to  apply  because  of  its  extreme 
causticity,  which  alone  is  almost  sufficient  reason  to  bar  its  use." 

The  alfalfa  caterpillar,  Y.  L.  AVildekmuth  {U.  S.  Dept.  Agr.,  Farmers'  Bui. 
1094  {i'-'-^O),  pp.  16,  pfis.  14). — The  present  paper  supplements  tlie  information 
contained  in  the  bulletin  on  the  life  history  of  this  caterpillar  previously 
noted  (K.  S,  K.,  32,  p.  57).  It  contains  additional  information  relating  to 
methods  of  controlling  the  pest  by  the  management  of  irrigation  water,  as 
well  as  a  brief  account  of  its  natural  history,  and  is  intended  to  meet  the 
demands  of  ranchers  and  others  for  assistance  in  protecting  their  alfalfa. 

Some  features  of  the  codling  moth  problem  in  the  Ozarks,  D.  Iski.y  and 
A.  J.  AcKERMAN  {Jour.  Evoti.  Ent.,  13  {1920},  No.  2,  pp.  159-166).— Thi^  paper, 
base«l  upon  studies  conducted  at  Bentonville,  Ark.,  in  191S  and  1919,  deals 
with  the  abundance,  the  variations  in  seasonal  history,  and  the  remedial 
measures  Jiecessary,  particular  attenticm  being  given  to  conditions  differing 
from  those  reported  by  .Teune  for  1907  and  1908  (E.  S.  R.,  21,  p.  455).  The 
experimental  work  in  the  control  of  this  pest  in  the  Ozarks  thus  far  shows  the 
necessity  of  making  6  to  7  sjiray  applications,  depending  upon  the  season,  and 
the  desirability  of  a  very  fine  mist  in  preference  to  a  coarse  spray. 

Some  experiences  with  the  codlinja;  moth,  T.  .1.  Hkaut.ee  {Jour.  Econ.  Ent., 
IS  {1920),  No.  2,  pp.  166-113,  fi(j-<t.  ,?i. — The  author  here  discusses  the  New 
Jersey  conditions  and  the  control  problems. 

The  spraying  methods  based  upon  studies  made  under  conditions  outside  this 
part  of  the  Atlantic  Coastal  Plain  have  in  most  cases  proved  insufficient  to  con- 
trol the  codling  moth  here  when  it  occurs  in  maximum  iiumliers.  During  the 
last  two  years  the  author  has  observed  that  about  9  out  of  10  orchardmen  in 
New  Jersey  fail  to  obtain  a  satisfactory  control.  The  investigations  of  the  year 
show  that  there  are  only  two  broods  of  codling  Tuotli  in  New  Jersey;  that  the 
blos.><om  fall  spray  does  not  appear  to  have  the  iireeminent  importjince  which 
it  has  been  shown  to  have  in  previous  studies  elsewhere  iu  the  country ;  that 
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the  sprays  wliich  come  at  the  time  the  hirv;e  of  the  tirst  and  second  hroods  are 
eiiteriiif^  tlie  apph^s  are  not  only  of  much  greater  importance  tlian  lias  hitlierto  ; 
heen  attril)uted  to  tliem,  but  are  absolutely  necessary  to  satisfactory  control,' 
when  the  codling  moth  is  present  in  as  great  abundance  as  is  now  the  case  of 
New  Jersey  and  probably  Delaware;  that  that  portion  of  the  A,tlantic  Coastal 
I'lain  comprised  in  the  southern  half  of  New  Jersey  and  probably  Delaware 
v.-iries  sntliciently  so  to  modify  the  habits  of  econonuc  species  of  insect -com- 
ing within  its  range  as  to  render  the  studies  made  of  them  elsewhere  in  the 
country  only  partially  applicable  to  coastal  plain  conditions ;  and  that  studies  of 
countrywide  economic  species  should  be  cari'ied  out  on  a  regional  basis  under  a 
plan  which  comprehends  cooperation  between  State  and  between  State  and 
Government  agencies. 

[Codling  moth  investigations]  (New  Mexico  Hta.  Rpt.  Id  19,  pp.  ;J/-.J.3). — 
A  brief  statement  is  made  of  the  life  history  work.  A  summary  of  experimental 
spraying  on  apples,  winter  pears,  and  Bartlett  pears  is  reported  in  tabular  form. 

A  Connecticut  corn  field  injured  by  Craiubus  ijrtcfectellus  Zinck,  W.  E. 
Britton  {.Jour.  Econ.  Ent.,  13  {W20),  No.  2,  pp.  222,  223),— This  is  a  brief  ac- 
count of  the  injury  caused  by  C.  prccfectellus  to  a  small  field  of  corn  a  few  miles 
from  the  center  of  New  Haven.  When  only  a  few  inches  high,  the  plants  began 
to  look  sickly  and  the  outer  leaves  turned  yellow,  then  shrivelled  and  died.  The 
new  leaves  kept  green  for  a  time  but  the  plant  soon  died.  The  injury  was  caused 
just  at  the  surface  of  the  ground  where  a  cavity  or  hole  had  been  eaten  into  one 
side  of  the  stem,  often  to  its  center,  there  apparently  being  only  one  larva  to 
each  stalk.  It  is  thought  to  be  the  first  instance  of  serious  injury  having  been 
caused  by  this  insect. 

An  account  of  this  injury  by  the  author  has  been  noted  from  another  source 
(E.  S.  R.,  43,  p.  251). 

A  study  of  the  oviposition  of  the  corn  earworm  with  relation  to  certain 
phases  of  the  life  economy  and  measures  of  control,  J.  W.  McColloch 
{Jour.  Econ.  Ent.,  13  {1020),  No.  2,  pp.  21,2-255,  flg.  i).— This  report  is  based 
upon  studies  in  Kansas  on  different  varieties  of  corn  plants  with  relation  to  the 
date  of  planting  and  period  of  silking,  made  during  the  past  six  years.  The 
work  represents  the  daily  number  of  eggs  deposited  on  128  individual  plants 
and  the  silking  period  of  128  rows  of  corn. 

"  Three  distinct  broods  of  the  corn  earworm  occur  each  year,  the  first  brood  of 
moths  emerging  early  in  June,  the  second  brood  about  July  10,  and  the  third 
brood  about  August  10.  The  maximum  emergence  occurs  about  two  weeks  aftdt 
the  first  emergence.  The  first  two  broods  are  of  little  importance  in  comparison 
with  the  third  brood. 

"The  date  of  silking  is  dependent  on  the  variety  rather  than  on  the  date  of 
planting.  While  the  plantings  were  made  at  intervals  of  two  weeks,  the  dates 
of  silking  show  a  difference  of  less  than  a  week  for  corn  planted  April  15,  May 
1,  and  INlay  15.  The  moths  show  a  decided  preference  for  the  silks  for  oviposi- 
tion. When  these  are  not  available,  the  upper  surface  of  the  leaves  and  the 
stalks  are  selected.  Relatively  few  eggs  are  deposited  on  the  lower  surface  of 
the  leaves,  the  husk,  or  the  tassel. 

"  There  is  a  distinct  relation  between  the  date  of  planting  and  the  number  and 
location  of  the  eggs.  From  the  data  presented,  April  15  is  too  early  to  plant 
corn  from  the  standpoint  of  oviposition,  and  .Tune  1  is  too  late.  The  variet.v  of 
ccfrn,  however,  is  to  be  considered  in  developing  the  optiinum  date  to  plant  coi'n, 
since  each  variety  exhibits  certain  variations  which  will  have  an  influence  on 
the  number  of  eggs  deposited  on  it.  An  analysis  of  the  data  indicates  that  from 
the  standpoint  of  the  number  of  eggs  deposited,  Boone  County  White  can  be 
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|)liiiiUMl  froiii  Api'il  to  Miiy  1  :  Coiiimcrcial  While  ;il»(iut  May  1  ;  and  Kansas  Sini- 
(lowcr  and  Hildretli  lioni  May  1  lo  May  1;").  ('onsidcrinj;  tlii'  ri'sulls  fur  llie 
four  varieties,  May  1,  iinder  favorable  fonditions,  is  the  optimum  time  to  phmt 
corn  to  escape  the  corn  earworm. 

"  (Considerable  variation  lias  been  noted  in  the  number  of  eggs  deposited  on 
the  four  varieties  of  corn.  In  43.7  per  cent  of  the  plats  grown  in  the  six  years, 
lioone  County  White  has  had  the  lowest  number  of  eggs.  Kansas  Sunflower  has 
had  the  fewi'st  eggs  in  2S.3  per  cent  of  the  plats,  Commercial  White  in  I.I.C  per 
cent,  and   Iliidreth  in  1L'..~)  per  cent. 

"A  siniihir  variation  was  noted  in  the  location  of  the  egg.s  on  the  dift'erent 
varieties.  There  are  a  number  of  factors  to  be  considered  with  relation  to  ovi- 
position  on  varieties  of  corn,  the  principal  ones  being  the  time  and  period  of 
silking,  the  time  of  maturing,  and  certain  morphological  characters  of  the 
plant." 

Tfie  broods  of  the  tobacco  worms,  II.  GARMAisrand  II.  PI.  Jewett  {Krniuchy 
^tii.  Bill.  225  (JH20).  pp.  3-24,  J'tix-  ^/).— This  bulletin  deals  with  two  species  of 
Si>hingitl;e  (1)  tlie  tobacco  worm  whidi  is  abimdant  in  the  North,  and  (2)  the 
tomato  worm  most  abundant  in  the  South.  The  tomato  worm  is  nnich  more 
common  during  the  majority  of  seasons  in  Kentucky,  but  is  generally  associated 
witk  small  ninnbers  of  the  tobacco  worm  in  the  fields,  the  two  appearing  locally 
and  occasionally  in  nearly  equal  numbers. 

The  study  of  the  two  .species,  here  reported,  shows  them  to  pass  througli  tlieir 
changes  with  the  same  number  of  annual  broods,  with  practically  the  same 
time  limit,  in  Kentucky  tobacco  tields.  "Two  detinitely  limited  broods  appear 
each  year  with  a  possible  third  very  late  brood,  the  latter  maturing  on  the 
leaves  of  the  tobacco  stubble  during  long  seasons,  as  indicated  by  numerous 
larv.-e  and  occasional  emerging  adults  observed  long  after  crops  were  harvested. 
The  first  amuial  brood  appears  as  young  w(U'ms  soon  after  the  plants  are  trans- 
planted from  the  beds  and  often  in  the  beds  after  the  cloth  coverings  are  re- 
moved. A  second  brood  of  both  species  appears  in  eai'ly  August,  at  which  time 
there  is  a  confusing  condition  resulting  from  an  overlapping  of  first  and  sec- 
ond broods.  The  first  brood  requires  about  4r)  days  to  complete  its  growth  from 
egg  to  adult.  The  second  brood  re<|uires  about  23  days  to  comph^te  its  growth 
from  egg  to  pupa,  and  passes  the  winter  in  the  i)Ui)a  stage  in  the  soil  of  tobacco 
tields,  emerging  as  adults  the  following  .Tune,  with  a  total  life  period  of  about 
32G  (lays.  Attention  is  directed  to  important  fungus  and  insect  parasites  that 
cause  wide  fluctuations  in  the  number  of  worms  from  season  to  season,  some- 
times causing  whiit  almost  amounts  to  a  suppression  of  the  insects.  An  espe- 
cially important  i>arasite  observed  is  a  singular  fungus  (Cordyceps)  attacking 
the  pupa,  of  which  an  illustration  is  presented." 

Ten  years  of  the  oriental  motb,  II.  T.  Fkuxaed  (Jour.  Boon.  Ent.,  13  {1920), 
No.  2,  pp.  210-212). — Scouting  during  the  winter  of  1010-17  showed  that  the 
territory  in  Massachusetts  occupied  by  the  oriental  moth,  though  still  very 
Irregular  in  outline,  was  nearly  four  miles  in  length,  and  nearly  three  miles 
In  width  at  its  widest  point,  with  an  average  width  of  nearly  two  miles.  About 
6  per  cent  of  a  collection  of  oriental  niwth  cocoons  made  in  the  infested  area  in 
March,  1919,  had  been  parasitized  by  a  pupal  parasite,  Chri/si.'i  ahaiu/hairn.ti-'i 
Walk.,  imported  in  1017  and  lOIS  from  China. 

A  pr<'liniinary  rci)ort  on  tlie  use  of  sodium  cyanid  for  the  control  of  tlie 
poach  tree  borer  (Sanninoidea  e.vitiosa  Say)  ,  A.  rKTER.soN  (Jour.  Ecnn.  Ent., 
IS  {t!i20),  Xo.  2,  pp.  201-208,  fig.  1). — This  paper  is  based  upon  stu<li(>s  made 
at  the  New  Jersey  Stations  during  the  past  two  season.s.  Exi)eriments  with 
sodium  cyanid  were  .started  by  Blake  and  Connors  in  191 G,  who  found  that 
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St  n 'I  lift  lis  up  to  and  including  1  oz.  to  1  gal.  of  water  did  not  injure  the  trees. 
On  the  basis  of  their  results,  one  peacli  grower  in  New  Jersey,  wlio  has  3,()00 
6-.vear-()ld  trees  located  on  silt  loam  soil,  has  treated  his  orchard  for  3  seasons 
with  sodium  cyanid,  applying  0.75  oz.  to  1  gal.  of  water  to  each  tree  in  Sep- 
teniiter  or  October.  During  the  season  of  1919,  1  oz.  of  dry  sodium  cyanid  per 
tree  was  applied.  As  a  result  the  orchard  to-day  is  in  excellent  condition  and 
the  peach  borers  have  been  greatly  reduced. 

The  author  fotmd  that  1  oz,  treatments  (liquid  or  granular  form)  of  sodium 
c.vanid  will  kill  fi-om  75  to  90  per  cent  of  the  larvae  in  5-  to  10-year-old  trees. 
The  granular  or  dry  sodium  cyanid  is  as  efficient  as  the  liquid  (1  oz.  to  1  gal. 
of  water)  and  nuich  easier  to  apply.  One-half  oz.,  and  in  many  cases  0.75  oz., 
treatments  for  5-  to  10-year-old  trees  will  not  kill  a  sufficient  number  of  larvfe 
to  constitute  a  practical  control.  Vigorously  gi-owing  peach  trees  5  to  10  years 
of  age  have  not  been  injured  by  1  oz.  treatments  when  the  applications  were 
made  in  May,  June,  September,  or  October.  Also  healthy  trees  2  to  4  years 
of  age  have  not  been  injured  by  0.5  oz.  treatments.  In  the  liquid  treatments  a 
trough  was  dug  about  the  tree  2  to  4  in.  deep  and  the  liquid  was  poured  into 
the  trough  so  that  it  came  in  contact  with  the  tree.  In  the  dry  treatment,  fine, 
granular  sodium  cyanid  was  used,  sprinkled  in  the  trough  about  the  tree.  The 
greater  part  of  tlie  sodium  c.yanid  would  be  an  inch  or  two  away  from  the  tree. 

Chrysanthemum  midge,  C.  A.  Wetgel  and  H.  L.  Sanford  (U.  S.  Dcpt.  Agr. 
Bui.  8SS  (1020),  pp.  25,  pis.  2,  fl{l>^.  2). — The  chrysanthemum  midge  {Diinihronn- 
myUi  hypogwa  (F.  Low),  a  European  insect,  was  first  recorded  from  the  I'nitetl 
States  by  Felt  in  1915  (E.  S.  R.,  34,  p.  251),  since  which  time  it  has  been  re- 
ported as  injurious  from  widely  separated  localities  in  this  country  and 
Canada.  Its  injury  is  caused  by  the  larvfe,  which  upon  hatching  out  from  eggs 
deposited  by  the  adult  female  on  the  surface  of  tender  tips  and  new  growth, 
bore  their  way  into  the  tissues,  thereby  giving  rise  to  galls  on  the  leaf,  stem, 
and  flower  head  of  the  crysanthemum  plant.  The  galls  are  cone-shape<l  and 
generally  project  obliquely  from  the  surface,  the  length  of  the  gall  when  fully 
developed  beipg  about  one-twelfth  of  an  inch.  When  the  leaf  is  affectetl,  the 
galls  usually  occur  on  the  upper  surface,  a  slight  swelling  often  being  observed 
on  the  opposite  or  under  side  of  the  leaf. 

The  1915  report  of  its  occurrence  in  this  country  was  based  upon  an  infes- 
tation found  by  R.  II.  Pettit,  of  the  Michigan  Station,  in  large  chrysanthe- 
nuim  houses  at  Adrian,  Mich.  Its  occurrence  at  Ottawa,  Canada,  was  reported 
by  Gibson  in  1916  (E.  S.  R.,  88,  p.  358),  and  Essig  recorded  its  occurrence  in 
California  the  same  year  (E.  S.  R.,  36,  p.  59),  where  it  is  thought  to  have 
occurred  for  15  years. 

The  first  severe  infestation  brought  to  the  attention  of  the  Bureau  of  Ento- 
mology was  on  chrysanthenuims  in  greenhouses  at  Philadelphia  in  April,  1917, 
the  entire  stock  having  been  infested,  causing  a  total  loss  to  the  gi'ower.  Dur- 
ing the  same  year,  other  florists  reported  a  total  loss  of  their  stock  of  chrysan- 
themums valued  at  several  thousand  dollars.  A  survey  conducted  by  the 
Imreiiu  in  Indiana,  Illinois,  and  IMichigan  during  the  months  of  November  and- 
December,  1918,  in  which  greenhouses  of  33  florists  were  visited,  showed  this 
section  to  be  one  of  the  centers  from  which  the  pest  was  being  distributed  over 
the  United  States,  it  having  been  found  established  in  8  of  the  33  places 
visited. 

While  the  species  has  been  recorded  from  central  and  southern  Europe  as 
seriously  injuring  the  common  white  or  oxeye  daisy  (Chrysanthemum  leiican- 
Ihcmum),  as  well  as  C.  corynibosum,  C.  atratnm,  C.  jciponirum,  and  C.  mijconis, 
its  dependatious  in  North  America  are  confined  to  practically  all  of  the  com- 
mercial chrysanthemums,  both  the  single  and  pompon  varieties.     Attempts  to 
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infest  the  SliastJi  daisy  and  tlie  ((1111111(111  lickl  daisy  in  this  (■(Hiiilry  liavc  tluis  far 
failed.  Several  varieties,  ail  of  wliieh  are  the  hleiidt'd  jiroduct  of  C  iinticum  and 
C.  morifoliitni,  both  of  whieh  j^row  wild  iu  China  and  Japan,  are  fairly  frtn'  from 
Injury. 

While  primarily  a  preenhou.se  pest,  it  was  found  by  Gibson  iu  August,  1915, 
occurrinfj;  on  both  f,'reenliouse  and  outdoor  plants  at  Ottawa,  Canada,  and  the 
autliors  have  found  it  to  infest  hardy  chrysanthemums  Knowing  out  of  doors 
all  winter  at  Rosslyn,  Va.  A  careful  inspection  of  the  entire  stock  at  Kosslyn 
revealed  tlie  fact  that  the  insects  had  wintered  over  on  tliese  plants  in  the 
immature  stages,  probably  as  either  larvae  or  pupae  within  the  galls. 

The  adults  emerge  after  midnight,  and  egg-laying  takes  place  early  in  the 
morning.  The  female  shows  a  marked  preference  for  the  buds,  or  the  tissues 
just  unfolding  from  the  buds,  in  ovipositiou.  Observations  show  from  5  to  135 
eggs  to  have  been  deposited  at  one  time,  with  an  average  of  32.  Five  days 
were  recjuired  for  the  incubation  of  the  eggs  during  April  and  from  3  to  IG 
days  in  September,  depending  upon  the  temperature.  From  4  to  14  days,  with 
an  average  of  7  days,  elapsed  from  the  time  the  larva  entered  the  tissue  to 
the  first  sign  of  a  swelling  or  gall.  From  21  to  46  days  with  an  average  of 
28  days  passes  from  the  time  the  larva  tirst  enters  the  tissue  until  the  emer- 
gence of  the  adult.  From  20  to  50  days  were  found  by  Britton  (E.  S.  R.,  41, 
p.  158)  to  be  required  for  transformation  within  the  gall.  Data  presented  in 
tabular  form  which  represent  observations  of  17  life  history  cages  under 
"Washington  c<mditions,  indicate  that  the  total  life  cycle  requires  from  27  to  52 
days,  with  an  average  of  35  days. 

There  is  a  constant  overlapping  of  broods  when  the  greatest  numbeis  are 
present,  namely  in  the  spring  and  fall  of  each  year.  The  aestivation  period 
has  been  found  to  extend  in  Maryland,  Virginia,  and  the  District  of  Columbia 
from  the  early  part  of  June  to  the  latter  part  of  August.  "  In  the  spring  of 
1917,  1918,  and  1919,  3  distinct  generations  were  observed.  The  first  genera- 
tion stJirted  about  the  middle  (tf  February,  and  the  last  adults  of  this  gen- 
eration emerged  during  the  last  few  days  of  ApriL  The  second  generation 
.started  about  the  middle  of  March,  and  the  last  adults  issue<l  around  April  30. 
The  third  generation  started  the  latter  part  of  April  and  emerged  dui'ing  the 
early  part  of  June.  In  the  fall  of  1918,  when  the  occurrence  increased  agaiu 
a  sinnlar  grouping  of  generations  was  evident,  the  first  beginning  about  the 
latter  part  of  August,  and  the  last  adults  emerging  during  the  first  days 
of  October.  A  seccmd  generation  started  about  the  middle  and  hitter  part  of 
September,  maturing  the  first  days  of  November,  The  third  generation  was 
observed  beginning  about  the  middle  of  October  and  the  last  adults  emerged 
about  November  25." 

It  has  been  reiwirted  to  be  attacked  in  California,  by  2  parasites,  namely, 
Amhlj/mnus  sp.  and  Trtrnstichus  sp.  Experiments  show  that  tlie  egg  stage 
may  be  controlled  by  spraying  or  dipping  the  cuttings  or  plants;  that  the  adult 
can  be  killed  easily  at  the  time  of  emergence  by  consistent  spraying;  and  that 
the  adult  is  easily  killed  by  fumigation,  either  with  nicotjn  papers  or  hydro- 
cyanic-acid gas.  Experiments  applicable  to  general  propagation  practices  show 
conclusively  that  such  measures  offer  a  reasonable  safeguard  and  protection 
against  doubtful  stock  and  infested  material  without  injury  to  the  plants. 

"In  case  of  a  very  light  infestation,  daily  picking  of  gall-infested  leaves  Mill 
hold  the  pest  in  check,  but  should  this  practice  prove  ineffective,  nightly  fumi- 
gation for  a  period  of  2  or  3  weeks  may  be  resorted  to.  When  a  severe  infes- 
tation is  encountered  the  most  heavily  infested  plants  should  ho  takt^n  out 
hnmediately  and  burned.  This  should  then  be  followed  l»y  eitlier  fumigation 
or  spraying  as  outlined.     Fumigate  every   night,  with    either    nicotin    papers 
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or  hydrocyanic-acid  jras,  for  a  period  of  at  least  G  we<'k.s.  Tliis  will  kill  all 
the  adults  that  einerfie  during  such  a  period  and  at  the  same  time  will  prevent 
the  further  laying  (tf  egfxs  for  future  <j:enerations.  The  (losage  need  not  be  very 
heavy  in  either  case.  When  nicotin  papers  are  used  one  sheet  to  every  1,000 
cu.  ft.  of  spjice  will  suffice.  If  liydrocyanic-acid  yas  is  employed,  0.125  to  0.25 
oz.  per  1,000  cu.  ft.  will  kill  all  of  the  adults.  The  use  of  hydrocyanic-acid 
gas  is  not  reconnnended  unless  in  the  hands  of  a  competent  fumigator,  owing 
to  its  deadl.v  poisonous  effi*cts.  Too  much  empha.sis  can  not  be  laid  on  the 
fact  that  the  fumigation  must  be  set  off  after  12  o'clock  midnight,  to  be  effec- 
tive. It  is  preferable  to  start  the  generation  between  the  hours  of  12.30  a.  m. 
and  2  a.  m.  Any  funiigaticai  done  before  midnight  would  be  useless,  for  it  has 
been  pointed  out  that  the  adult  d«es  not  emerge  until  after  midnjght.  On  the 
other  hand,  if  it  is  started  later  than  2  a.  m.  many  aduls  will  have  emerged 
and  laid  their  eggs."  Where  fumigation  is  not  advisable,  spraying  con.sistently 
for  a.  period  of  4  to  6  weeks,  with  a  solution  of  40  per  cent  nicotin  sulphate 
extract  diluted  (1:800),  and  soap  added  at  the  rate  of  0.5  to  1  oz.  per  gal.  of 
solution  is  recommended. 

The  authors  emphasize  the  Importance  of  preventing  any  but  clean  plants 
and  cuttings  from  being  brought  into  conunerciul  greenhouses  where  chrysan- 
thenuims  are  gi'owing  or  to  l)e  grown. 

An  annotated  list  of  32  references  to  the  literature  is  included. 

The  stable  fly:  How  to  prevent  its  annoyance  and  its  losses  to  live  stock, 
F.  C.  BiSHOPP  {U.  S.  Dcpt.  Afn:,  Fanners'  BiiL  1097  (1920),  pp.  21,  fiyft.  11).— < 
This  is  a  revision  of  Farmers'  Bulletin  540,  previously  noted   (E.  S.  K.,  29,  p. 
559). 

The  green  Japanese  beetle  problem,  J.  J.  Davis  {.lour.  Econ.  Ent.,  IS 
{192-0),  No.  21,  pp.  lS5-19Jf). — This  is  a  brief  and  concise  resume  of  the  green 
Japanese  beetle  {FopiUia  jnponica  Newm.)  problem,  including  its  present  status 
and  plans  for  future  work. 

The  green  Japanese  beetle  quarantine,  C.  H.  Haui.ey  {.Jour.  Econ.  Ent., 
1.3  {1920),  No.  2,  pp.  198-201). — This  is  a  discussion  of  the  quarantine  work  with 
Popillia  iaponiciu 

The  strawberry  rootworni  injuring  roses  in  greenhouses,  C.  A.  Weigeli 
and  E.  L.  Chambers  {.Jovr.  Econ.  Ent.,  13  {1920),  No.  2,  pp.  ;226-2.:?2).— Reports- 
of  injury  to  roses  in  greenhouses  at  Alexandria,  Va.,  and  Richmond,  Ind.,  led  to 
the  investigation  here  reported.  It  was  found  at  Alexandria  on  .July  25  that 
the  damage  was  caused  mainly  by  the  adults  of  Farla  cunceUns  Fab.,  which  were 
present  in  extremely  large  numbers,  i)ractically  all  the  foliage  being  badly  per- 
forated and  ragged. 

"  In  addition,  a  large  proportion  of  the  new  and  young  shoots  had  the  wood 
badly  scarred  and  girdled,  giving  it  a  very  imsightly  appearance.  It  was 
found  that  tJie  adults  had  a  marked  preference  for  this  new  wood,  of  which 
there  was  an  abiindance  at  this  particular  part  of  the  season,  owing  to  the  fact 
that  the  roses  Avere  being  forced.  Further  examination  showed  that  the  larvte 
had  also  been  feeding  on  the  roots  earlier  in  the  season.  As  a  resxdt  of  all 
of  these  injui'ies  a  gradual  killing  of  the  affected  parts  ensued,  causing  a 
stunted  growth  of  the  plants." 

The  infestation  at  Ilichmcmd  was  not  as  serious  as  that  at  Alexandria.  It 
has  since  been  found  to  occur  in  greenhouses  in  Washington,  D.  C,  Summit, 
N.  J.,  and  Baltimore,  Md.  Experimental  control  work  has  shown  that  the  use  of 
hydrocyanic  acid  gas,  at  the  rate  of  2  oz.  sodium  cyanid  per  1,000  cu.  ft.  of 
space,  with  an  exposure  of  2  hours,  is  a  satisfactory  method  of  controlling  the 
adults. 
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Black  grain-stem  sawfly  of  Kuropo  in  the  United  States,  A.  P>.  O.vhan 
(f.  S.  l)ci)t.  Ai/r.  liul.  H.lJi  (11)20),  pp.  i<S.  pin.  2,  fifl.  /). — Tliis  is  a  report  urxm 
Trachclus  tnbidiis  (Fab.),  another  exotic  insect  of  considerable  importance 
which  has  become  established  in  the  United  States,  The  fact  that  it  is  now  quite 
widely  distributed  in  this  country  and  is  becoming  a  source  of  injury  has  led 
to  the  publication  at  this  time  of  such  information  as  is  at  liaiid. 

This  insect,  which  occurs  in  most  of  the  countries  of  Europe  and  is  of  consider- 
able economic  importance,  was  first  collected  in  this  country  at  Riverttm,  N.  J., 
some  time  prior  to  1800,  but  it  was  not  recof^iiized  as  a  Euroi)ean  species  tiiitil 
about  1010.  Injury  caused  by  it  to  wheat  at  CJermantown,  Rid.,  was  reporteil  by 
Corey  in  1014  under  the  name  of  Crphus  pinnnwus  L.  CVmiiilaints  of  injury  to 
wheat  at  Gaithersburg,  Rid.,  received  by  the  Bureau  of  Entomolojxy  in  lOlS,  led 
to  the  investigations  by  the  autlior  here  reported.  The  records  at  hand  are 
said  to  be  sufhcient  to  establish  a  probability  that  it  already  occurs  over  the 
greater  part  of  Virginia,  Maryland,  Pennsylvania,  New  .Tersey,  and  Delaware, 
and  it  is  possible  that  West  Virginia,  eastern  Ohio,  soutliern  New  York,  and 
even  some  of  the  New  England  States  may  J)e  included  within  its  i-ange. 

Thus  far  in  America  only  wheat  and  rye  are  known  to  serve  as  food  plants, 
but  a  number  of  others  have  been  recorded  in  Europe.  There  are,  as  yet,  only 
two  instances  of  its  occurrence  in  rye  in  this  country,  and  in  each  case  only 
single  stalks  in  a  field. 

The  only  species  occuring  in  America,  so  far  as  known,  witli  which  this  species 
is  likely  to  be  confused  are  ('.  ciiictu.'<  Norton  and  C.  pi/(/in<ru)i  L.  The  larvfc 
of  the  three  species  are  apt  to  be  confused,  since  all  three  infest  the  small  grain 
crops  in  practically  the  same  manner,  have  similar  biologies,  and  superticially 
re.semble  one  another  closely.  A  table  is  given  by  means  of  which  the  larv:e  of 
the  3  species  may  be  separated. 

Observations  indicate  that  its  life  history  does  not  differ  greatly  from  that  of 
the  western  grass  stem  sawfly  (C.  cinrtus),  although  the  early  stages  have  not 
yet  been  observed  in  this  country.  Collections  of  adults  in  the  field  indicate 
tliat  egg-laying  take«  place  from  May  1.")  to  .Tune  10.  The  eggs  are  inserted  in 
a  slit  made  by  the  female  in  the  stein  some  distance  above  the  ground.  The 
young  larvje  burrow  downward  thrcmgh  the  pith  of  the  .stem,  hollowing  it  out 
to  the  base.  They  attain  full  growth  about  the  time  the  grain  is  ripe,  growth 
having  been  completed  at  the  time  investigations  were  commenced  on  .July  22, 
and  the  larvfe  having  at  that  time  apparently  entered  hibernation.  At  that 
time  the  hibernating  larva  was  found  at  the  extreme  base  of  the  stem  of  the 
wheat  stalk.  Before  the  burrow  is  completely  closed,  the  stem  is  almost  com- 
pletely severed  from  the  inside,  at  or  near  the  surface  of  the  gromid.  As  a 
result,  the  first  bending  of  the  ripened  straw,  as  by  a  strong  wind,  causes  it 
to  snap  off  and  fall. 

The  hibernating  period  apparently  extends  from  the  time  the  wheat  is  ripe 
enough  to  cut  until  sometime  the  following  .spring  when  the  larva  changes  to 
the  piipa.  Just  when  this  change  takes  place  has  not  been  ascertained,  but  the 
pujtal  state  is  probably  of  short  duration,  as  in  the  case  of  C.  cinctiis.  The 
adults  are  found  in  the  fields  during  the  latter  half  of  May  a.ul  early  .Tune. 
The  injury  results  in  the  falling  of  a  large  amount  of  grain  which  is  missed 
by  the  binder.  It  was  roughly  estimated  that  in  .some  of  the  worst  cases 
the  infestation  amounted  to  4  or  .5  per  cent,  although  in  most  of  the  fields  the 
Infestation  was  less  than  4  per  cent.  C<tunts  made  by  McConnell  jind  RIyors  of 
infested  stubble  in  experimental  plats  and  wheat  fields  at  Carlisle  and  RIount 
Holly  Springs,  Pa.,  showed  variations  from  4.3()  per  cent  on  one  plat  to  0.2(5 
per  cent  <m  another,  the  average  from  all  counts  beinu'  1.7.'  per  cent.     One  effi- 
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eient  parasite  has  been  discovered   in   tliis  cnuiiti'v,  a  (•lial<,'id()id  of  tlie  genus 
IMeurdtropis,  apparently  nndescrihed. 

Oidy  suggestions  can  be  made  as  to  cimtrol  measures,  l)ut  they  will  doubth'ss 
be  similar  to  those  applicable  against  C.  cinctua  and  C.  p!jgm<rus.  If,  as  now 
seems  probable,  this  insect  confines  itself  in  this  country  to  the  small  grain 
crops  as  host  plants,  crop  rotation  will  prove  au  effective  means  of  reducing 
damage  from  it. 

An  annotated  list  of  56  references  to  the  literature  cited  Is  appended. 

The  clover  and  alfalfa  seed  chalcis-fly,  T.  D.  Urbahns  {U.  S.  Dept.  Afir. 
Bui.  812  iJ!)20),  pp.  20,  pis.  8,  fifj-s.  2).— This  pest,  described  by  Howard  in  18S0 
as  Eunjtoiiia  fioichris  and  for  some  years  supposed  to  be  a  parasite  of  the 
clover  flower  nii<lge,  has  been  for  many  years  a  pest  of  clover  and  alfalfa  seed 
in  the  Middle  and  Western  States,  as  described  in  a  popular  account  previously- 
noted  (E.  S.  K.,  32,  p.  454).  At  the  present  time  it  is  known  to  be  present  in 
practically  every  locality  in  the  United  States  wliere  either  red  clover  or 
alfalfa  seed  is  grown  to  any  extent,  and  has  been  found  in  seed  from  Europe, 
Asia,  and  South  Africa. 

The  habit  of  this  species  of  feeding  within  the  growing  seeds  of  alfalfa  and 
red  chjver  is  quite  different  from  the  general  habits  common  to  most  of  the 
other  members  of  this  group,  many  of  which  are  parasitic  in  the  lai'val  stage 
upon  various  forms  of  insect  life.  Its  injury  consists  entirely  of  the  hollowing 
out  of  the  developing  seeds,  the  injury  having  been  completed  by  the  time  the 
alfalfa  seed  pods  and  the  clover  heads  have  matured.  The  loss  caused  by  it  is 
to  the  growing  of  alfalfa  or  clover  for  a  seed  crop,  it  interfering  in  no  way 
with  the  growing  of  either  for  forage  purposes.  The  plants  seeds  of  which  are 
attacked  are  alfalfa,  red  clover,  bur  clover  (MecJicago  hispida  vars.),  M. 
faJcatn,  M.  riitheiiiia,  HI.  tunefana,  ilA.  tuhcrculota,  and  M.  orubica.  The  other 
common  clovers,  namely,  white,  alsike,  yellow  sweet,  white  sweet,  and  sour 
clover,  apparently  are  not  attacked.  The  loss  caused  frequently  varies  from 
50  to  400  lbs.  of  seed  per  acre  as  a  result  of  the  destructive  work  of  the  pest, 
and  there  is  frequently  an  additional  loss  caused  by  the  planting  of  uncleaned 
seed  and  a  loss  of  time  and  money  in  replanting. 

The  first  adults  appear  in  the  spring,  4  or  5  weeks  after  warm  weather  has 
set  in,  the  egg  being  usually  placed  just  beneath  the  inner  integument  of  the 
seed,  sometimes  between  the  cotyledons,  and  frequently  within  the  semi- 
li(iuid  contents  of  a  cotyledon.  At  Pasadena,  Cal.,  the  period  of  incubation 
varied  from  7 'to  12  days  in  April;  about  5  days  were  required  in  June. 
The  larva  never  leaves  the  seed  in  which  it  is  developing,  and  where  two  or 
more  larvfe  chance  to  be  in  the  same  seed,  one  or  both  itsually  perish  before 
development  is  completed.  Molts  apparently  occur  indefinitely  in  the  larval 
stage.^  Under  the  most  favorable  conditions,  the  larvre  complete  development  ii 
12  days,  while  in  early  spring  tlie  period  was  prolonged  to  30  days.  Aestivatio) 
occurs  frequently  in  the  larvie  during  the  months  of  Jul.v,  August,  and  Sep 
teml)er.  Favorable  conditions  may  at  any  time  cause  transformation  to  the 
pupal  stage,  or  aestivation  may  continue  into  hibernation.  The  transforma- 
tion usually  occurs  at  any  time  between  March  and  July  of  the  following 
season,  though  in  exceptional  cases  the  larval  stage  may  be  continued  into  the 
second  year.  The  period  of  pupation  in  early  spring  requires  an  average  of 
about  30  days,  while  the  pupal  period  in  midsummer  is  from  <5  to  10  days. 
While  some  of  the  lai'\'?e  apparently  go  into  hibernation  as  early  as  August, 
adults  may  be  seen  emerging  from  the  infested  seeds  and  seed  pods  in  October 
and  Novembex'. 

The  author's  observations  show  that  in  southwestern  Arizona  this  species 
may  have  as  many  as  4  genei'ations  in  a  single  season.     The  minimum  number 
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111'  ;rtMierati()iis  in  ii  sinjrle  season  may  be  less  than  one  under  very  \infavorable 
CDndltions.  Hibernation  takes  place  in  tbe  larval  stajje  witliin  tbe  infested 
seed,  and  tbe  first  larvae  enter  biln'rnation  as  early  as  Aiij;ust.  Diagrams  are 
piven  wbicb  sln>\v  tbe  develoiinient  of  tbe  speeii's,  and  tbe  comparative  abun- 
dance of  tbe  stajies  during;  tbe  different  montbs  of  tbe  year.  Tbe  partbenoge- 
iietic  babit  is  well  establisbed  in  tbe  female  of  tbis  species. 

Tbe  practical  metbods  of  controlling  Ibe  chalcis-tly  in  tbe  alfalfa  and  clover 
seed  fields  are  mostly  cultural  metbods.  Infestation  and  control  measures  are 
discussed  under  beadings  of  burning  over  of  fence  line.s,  winter  cultivation, 
irrigation  of  alfalfa  seed  tields,  cutting  early  plants  on  waste  areas,  careful 
cutting  of  hay  crops,  pasturing  before  growing  seed,  allowing  the  seed  crop 
to  stand  too  long,  second  crop  of  seed,  and  pasturing  infested  fields. 

lirief  notes  are  given  on  the  parasites  which  attack  tbis  species,  including 
Tcirustichuif  hnichophufji  Gahan,  Liodontomerus  sccutidus  Gahan,  Eutclus 
Iruchaphaoi  Gahan,  L.  perplexus  Gahan,  Hahrocytus  mediscaffinis  Gahan, 
T.  rrnustus  Gahan,  Trimeromicrus  macuUitus  Gahan,  L.  insuetus  Gahan,  and 
Kupelntus  sp.  Accounts  of  the  more  important  parasites  by  the  author  have 
been  i)revlously  noted  (E.  S.  R.,  40,  p.  8C2).  The  larvte  of  a  midge  of  the 
genus  Lestodiplosis  have  been  found  in  infested  alfalfa  seeds,  where  they  had 
apparently  destroyed  the  larva  of  B.  fiinchris. 

FOODS— HUMAN  NUTRITION. 

Nutrition  and  physical  efTlciency,  I].  V.  McCollum  (Jour.  Franklin  Inat., 
189  (li>20),  Nil.  Jf,  pp.  Jt2l-.i.'f0). — A  popular  lecture  on  the  connection  between 
tbe  dietary  habits  of  a  nation  or  group  of  people  and  their  physical  efficiency 
and  susceptibility  to  dis<\ise. 

The  essentials  of  chemical  physiology,  W.  D.  Hallirubton  (London:  Long- 
mans, (hern,  d  Co.,  1919,  10.  ed.,  pp.  XI+32J,,  pL  1,  figs.  7i).— This  is  the  tenth 
revisefl  edition  of  the  work  previously  noted  (E.  S.  R..  37,  p.  501). 

Food  chemistry  in  1915  and  1916,  J.  RtJHi.E  (Ztschr.  Angew.  Chem.,  29 
(1916),  Xos.  ///.  Aiifsat-t.,  pp.  209-212;  1,3,  pp.  213-218';  30  (1917),  Nos.  85, 
Aufsatzt.,  pp.  253-258;  87,  pp.  261-268;  89,  pp.  271,  272;  91,  p.  ;?80).— These 
purveys  of  tbe  literature  of  lOlH  and  1916  on  food  chemistry  follow  the  same 
general  i>lan  as  tbe  survey  for  1917  previously  noted  (E.  S.  R.,  42,  p.  GaO). 

[Rabbit  meat],  N.  Deakijoun  (U.  S.  Dcpt.  Agr.,  Farmers'  Bill.  1090  (1920), 
pp.  22-27). — Data  collected  by  the  Office  of  Home  Economics,  State.s  Relations 
Service,  as  to  the  comiwsition  and  digestibility  of  rabbit  meat  are  reported, 
together  with  recipes  for  its  utilization. 

Digestibility  of  raw  corn,  potato,  and  wlieat  starches,  C.  F.  Laxgworthy 
and  H.  ,1.  I>KiKr.  (.lour.  Hioi.  Clicm.,  J,2  (1920),  Xo.  /,  pp.  27-.'/0).— Digestion  ex- 
lieriments  were  conducted  by  the  Oflice  of  Home  Economics,  States  Relations 
Service,  U.  S.  Department  of  Agriculture,  to  determine  tbe  digestibility  of 
corn,  potato,  and  wheat  starches  when  consumed  in  the  raw  state.  The 
starches  were  incorporated  in  a  frozen  pudding  which  was  eaten  with  a  basal 
ration  of  oranges  and  sugar.  The  experimental  periods  were  of  3  days'  or  9 
meals'  duration,  3  subjects  being  used  in  the  corn  starch  experiments,  4  in  the 
wheat  starch,  and  .5  in  a  total  of  7  potato  starch  exfieriments. 

The  average  amount  of  raw  starch  eaten  per  man  per  day  was  241  gm.  of 
cornstarch,  194  of  potato  starch,  and  1S8  of  wheat  stardi.  tbe  average  energy 
values  for  the  same  period  being  2.700,  2,213,  and  2.13S  calories.  res|)ectively. 

The  raw  corn  and  wheat  starches  were  eaten  with  no  discomfort  ami  were 
completely  assimilated,  no  trace  of  them  being  found  in  the  feces.  The  in- 
gestion of  potato  starch,  however,  resulted  in  the  formation  of  much  gas,  with 
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attending  discomfort.     I.arjie  amounts  of  undigeste<l  starcli  were  found  in  the 
feces  and  the  coefiicients  of  digestibility  varied  from  G2.3  to  9;'5.2  per  cent.  ^ 

Tlie  digestibility  of  the  other  constituents  of  the  diet  did  not  appear  to  be   4 
affected  to  any  great  extent  by  the  large  amounts  of  starch  ingested. 

The  use  of  coarse  grains  for  human  food,  (1  E.  Saxtndeks  (Canada  ILtpt. 
Farms  Bui.  J/O,  2.  scr.  {I'Jl'J),  pp.  ir*). — In  this  buTetin  the  possibilities  and  ad-' 
vantages  of  adding  to  the  human  diet  various  articles  of  food  prepared  from 
the  coarse  ground  grains,  as  well  as  peas  and  l)eans,  are  discussed,  and  tested' 
recipes  for  preparing  these  articles  are  presented. 

Value  of  red  durum  or  D  5  wheat,  T.  Sandkkson  {North  Dakota  Sta.  Spec, 
Bvl.,  5  {1920),  No.  11,  pp.  501-511). — Milling  and  l)aking  tests  of  samplers  from 
crops  grown  from  1015  to  1919  are  reported. 

The  data  show  tliat  the  red  durum  wh(^at  when  properly  milled  will  produce 
a  high  percentage  of  flour  that  is  high  in  absorption,  being  above  the  required 
standard  of  53  per  cent  in  evei-y  case  witli  one  excei^ion,  but  low  in  volume, 
color,  and  texture.  The  difference  between  this  type  of  wheat  and  the  hard 
red  spring  or  the  otlier  types  of  durum  is  so  great  that  if  it  is  produced  in 
quantities  it  will  be  classed  as  feed  and  will  sell  on  the  market  at  a  price  on  a 
par  with  emmer  or  speltz. 

The  food  value  of  vegetables,  F.  Stoker  (Jour.  J\oy.  Hort.  Soc,  J/Jf  (1019), 
pp.  21-30). — The  author  discusses  various  factors  which  must  be  consideued  in 
estimating  the  relative  value  of  different  vegetables  as  ?(ources  of  food.  These, 
include  the  actual  nutrient  value  of  tlie  plant,  its  relative  value  in  proportion^ 
to  the  area  it  occupies,  the  time  it  is  in  tlie  ground,  and  the  cultivation  it 
requires.  Various  garden  vegetables  are  discusst-d  from  this  stan(li>oint,  and^J 
a  formula  is  proposed  liy  means  of  whicli  the  economic  value,  as  applied  in  a  n 
gardening  sense  when  the  produce  is  not  sold  for  profit,  can  be  determined. 
This  value  is  obtained  by  dividing  the  product  of  the  calorific  value  and  yield 
in  pounds  per  rod  by  the  product  of  the  cost  of  the  crop  in  sliillings  and  the 
number  of  weeks  the  ground  is  occnipied. 

A  table  is  given  of  the  comparative  values  of  some  of  the  more  common 
vegetables  as  determined  by  this  fornuila. 

Use  of  refined  lactic  acid  in  food  products,  G.  Defren  (CJiem.  Age  [Ne 
York],  2  (1920),  No.  4,  PP-  418,  //lO). — This  is  an  enumeration  of  various  uses  o: 
refined  edible  lactic  acid.  These  include  its  use  in  low-alcohol  beers  made  fro 
regular  beers  to  combine  with  amids  and  amino  acids  formed  during  thi 
i-emoval  of  alcohol,  in  soft  drinks  to  replace  citric  and  tartaric  acids  ai 
acidulants,  in  the  baking  industry  to  form  soluble  proteins  from  the  albuminoui 
constituents  of  wheat  flour,  to  serve  as  yeast  nutrients  and  to  replace  cream  o: 
tartar  in  baking  powders,  in  the  candy  industry  as  a  substitute  for  cream  o: 
tartar  in  breaking  the  grain  of  cane  sugar,  in  the  production  of  jellies  to  raisi 
the  acidity  of  the  fruit  juices  to  the  point  at  which  pectin  will  jell,  in  tin 
manufacture  of  vinegar,  in  the  canning  of  meat  and  fish  products,  and  in  th 
production  of  edible  g(>latin. 

Experiments  on  the  utilization  of  salej)  mannan,  M.  S.  Rose  (Jour.  Bio 
Chcm.,  42  (1920),  No.  1,  pp.  159-166) .—The  author,  with  the  cooperation  of 
McD.  Browne,  L,  Gillett,  E.  Rothermel,  and  H.  Coombs,  has  supplemented 
earlier  investigation  of  the  utilization  of  salep  mannan  (E.  S.  R.,  25,  p,  367 
l)y  further  determinations  of  the  coefficient  of  digestibility  of  the  salep  mannan, 
of  its  effect  on  nitrogen  output,  and  of  its  fate  in  the  diabetic  organism  in  huma: 
subjects,  and  by  an  investigation  of  the  possibility  of  its  transformation  into' 
glycogen  in  rabbits. 

The  coeflicients  of  digestibility  were  determined  in  feeding  experiments  wit 
two  liealthy  women,  a  diabetic  boy,  and  a  diabetic  man.    The  results  ol)tained 
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loud  licr  Willi  tlu'  iTsiills  of  lour  cxpt'i-iiuciils  in  llic  iPi-cviiMis  siinly,  ;:;ivc  an 
avera;,'!'  (•(n'lliciciit  of  tli.^csilliijii y  of  !)T  per  (h'IiI,  the  rankle  lii'iii.i;  from  '.)\  t(j 
KM)  per  cent. 

In  two  t'xpiM-inients  in  wliich  tlie  nitrogon  output  was  deterniint'd,  notic('al)le 
iiH  roascs  in  tin*  fecal  nilro^^on  and  in  I  lie  vulnnic  of  the  dry  feces  were  ol)tained, 
amount iui;  to  54  and  l'^'^  per  cent  for  the  former  and  40  to  105  per  cent  for 
the  latter. 

Salep  feedinj;  did  not  result  in  glycosuria  in  one  diabetic  studied,  nor  did  it 
{irrest  the  production  of  |3-hydroxyliutyric  acid  in  the  other  diabetic.  IS'o 
glycogen  was  stored  in  the  livers  of  i-abbits  fed  on  salep  mannan. 

It  is  pointed  out  in  conclusion  that  salep  resembles  inulin  in  its  hydrolysis 
by  fecal  bacleiia  and  in  the  readiness  with  wliich  it  disappears  from  tlu;  ali- 
mentary tract,  as  previously  sliown  by  the  work  of  Okey  (E.  S.  11.,  41,  p.  764), 
but  dilTers  from  it  in  not  foiming  gas  so  readily  and  in  being  less  capable  of 
glycogen  formation  in  rabbits. 

Vitamins,  W.  D.  Halliburton  (ticiGiitia,  27  {l'J20),  No.  3,  pp.  ]'.).',-200).— 
This  is  a  brief  discussion  of  tlie  nature  and  signiticance  of  the  vitamins,  with 
references  to  .some  of  the  recent  contributions  to  the  subject. 

Fat-soluble  vitamin. — VI,  The  extractability  of  tlie  fat-soluble  vitamin 
from  carrots,  alfalfa,  and  yellow  corn  by  fat  solvents,  H.  SxEENnocK  and 
P.  AV.  IJoiTWEi.L  {.Jour.  Biol.  Chcin.,  J,2  (1020),  No.  1,  pp.  131-152,  flys.  ^/).— In 
continuation  of  the  series  of  studies  on  the  fat-soluble  vitamin  (E.  S.  II.,  42, 
p.  556),  attempts  have  been  made  to  concentrate  this  vitamin  by  extraction 
with  different  solvents,  including  fats  and  fat  solvents.  The  results,  obtained 
in  the  usual  feeding  experiments  with  rats,  may  be  summarized  as  follows: 

The  fat-soluble  vitamin  in  carrots  was  not  removed  to  any  extent  by  satura- 
tion with  corn  oil  and  extraction  with  ether,  and  apparently  not  at  all  by 
similar  satunition  with  lard.  The  vitamin  was  slightly  soluble  in  ether,  some- 
what soluble  in  chloroform  and  carbon  di.sulphid,  and  quite  soluble  in  alcohol 
and  benzen<>,  although  none  of  the  extracts  was  sufficiently  concentrated  for 
practical  purposes. 

"With  alfalfa  more  satisfactory  results  were  obtained  with  ether,  benzene,  and 
alcohol,  sufllcient  fat-soluble  vitamin  being  obtained  in  the  ether  extract  to 
permit  satisfactory  growth  when  fed  at  a  level  equivalent  to  20  per  cent  of 
alfalfa. 

To  further  concentrate  the  extract  containing  fat-.soluble  vitamin,  the  authors 
employed  with  the  alcohol  extract  from  alfalfa  meal  the  method  commonly  used 
for  the  separation  of  carotinoids.  The  extract  was  saponified  with  alcoholic 
potassium  hydroxid  and  the  mixture  extracted  repeatedly  with  ether  until  the 
yellow  pigments  were  completely  removed.  The  ether  extracts  after  washing 
with  water  to  remove  alkali  and  salts  were  evaporated  on  the  water  bath  to 
a  small  volume.  This  extract  proved  to  be  rich  in  fat-soluble  vitamin.  A  fur- 
ther concentration  of  the  vitamin  was  brought  about  by  taking  up  a  similar 
extract  in  a  mixture  of  alcohol  and  petroleum  ether  and  subjecting  it  to  frac- 
tional extraction.  The  petroleum-ether  carotin  fraction  was  found  to  contain 
Jill  abundance  of  the  vitamin,  while  the  alcohol  xanthophyll  fraction  contained 
little  or  none  of  it.  The  efficiency  of  this  method  of  fractionation  has  been 
demonstrated  with  different  preparations. 

Tlie  relative  utilization  by  the  animal  organism  of  brewery  yeast  and 
mineral  yeast  as  determined  by  experiments  with  dogs  and  sheep,  W. 
VfW.TO  tirc/(».s'c7(r.  Brnu.,  30  {1010),  No.  7.  pp.  .'i3-'i'>;  ahs.  in  Chcm.  Ahs..  I'f 
(1020),  No.  10.  p.  1.5GG). — A  study  of  the  conii)arative  value  of  brewery  yeast 
and  yeast  grown  in  solutions  of  sugar  and  inorganic  salts,  as  determined  by 
digestion  experinu-nts  with  dogs  and  sheep,  is  reported. 
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Tables  are  given  of  the  composition  of  tlie  two  yeasts  and  of  the  coeflkieiits 
of  digestibility  of  the  different  constituents.  Tlie  data  reported  indicate  that 
the  brewery  yeast  contains  slightly  more  digestible  mattter  than  the  so-callt>(l 
mineral  yeast.  Earlier  experiments  on  the  same  subject  have  been  pi'eviously 
noted  (E.  S.  R.,  35,  p.  266). 

AVliat  should  be  the  basis  of  the  control  of  dehydrated  foods?  S.  C.  Pres- 
COTT  {A»)<T.  Jour.  rub.  Health,  JO  {1920),  No.  4.  ;>;>.  32Jf-326)*— This  is  a  brief 
discussion  of  the  standards  adopted  by  the  "War  Department  for  the  manufacture 
and  control  of  dehydrated  foods. 

[Miscellaneous  food  and  drug  toincs]  {North  Dakota  Sta.  Spec.  Bid.,  5 
{1920),  No.  16,  pp.  Jtl5-522). — This  number  consists  principally  of  a  report  by 
R.  O.  Baird  of  a  sanitary  survey  of  a  number  of  North  Dakotti  cities.  Analyses 
by  M.  Jongenard,  J.  Moyer,  and  AV.  G.  Bowers  of  several  proprietary  prepara- 
tions and  a  modified  method  for  determining  vanillin  by  AV.  G.  Bowers  and  J. 
Moyer  noted  on  i)age  314  of  this  issue  are  also  included. 

Fargo  and  its  grocery  stores,  E.  F.  Ladd  and  F.  C.  Himber  {North  Dakota 
Sta.  Spec.  Bui.,  5  {1920),  No.  18,  pp.  535-550).— An  economic  study  of  the  50 
grocery  stores  which  supply  Fargo's  25,000  population.  The  average  operating 
expense  was  found  to  range  from  9  to  52.2S  per  cent  of  the  gross  receipts 
averaging  16.72  per  cent.  The  opinion  is  expressed  that  the  number  of  stores  is 
altogether  too  large  for  the  population. 

Brief  notes  regarding  a  patent  medicine  and  the  use  of  saccharin  in  the 
State  are  appended. 

The  diazo  reaction  of  normal  human  urine  and  the  dependence  of  the 
diazo  value  on  the  mode  of  nutrition,  O.  Furth  {BiocJiem.  Ztschr.,  96  {1919), 
No.  4-6,  pp.  269-296). — The  diazo  reaction  of  urine  (the  red  coloration  with 
diaziobenzene  sulphonic  acid  and  sodium  carbonate)  is  shown  to  be  due  to  the 
formation  of  a  urochromogen,  resembling  in  its  properties,  but  not  identical 
with,  histidin.  The  relative  amount  of  the  chromogen  can  be  determined  by 
comparison  with  the  amount  of  histidin  furnishing  the  same  color  reaction. 

The  so-called  diazo  value  (reckoned  as  histidin  monochlorid)  of  normal 
human  urine  was  found  to  vary  from  0.03  to  0.07  gm.  in  100  cc.  of  the  urine  or 
from  0.3  to  0.6  gm.  in  a  day's  urine.  Similar  values  were  obtained  in  the 
urine  of  tuberculosis  patients  in  a  good  state  of  nutrition  as  well  as  in  the 
urine  of  noncachectic  malaria  cases.  In  cases  of  undernutrition  with  low 
protein,  the  lowered  nitrogen  balance  was  accompanied  by  a  lowering  of  the 
absolute  diazo  value,  but  an  increase  in  the  relative  value  in  some  cases.  A 
similar  increase  in  the  relative  value  or  diazo  quotient  was  observed  in  strongly 
cachectic  individuals.  This  is  thought  to  be  an  indication  of  the  endogenous 
origin  of  the  imidazol  complex  of  the  diazo  chromogen. 

The  metabolism  of  a  dwarf,  F.  B.  Talbot  {Jour.  Amcr.  Mrd.  As.^oo.,  7^ 
{1920),  No.  18,  p.  1225). — The  author  reports  a  study  of  the  metabolism  of  a 
7-year  old  boy  who  weighed  about  27  lbs.  as  against  the  normal  for  that  age 
of  a  little  over  48  lbs.  and  whose  height  was  36  in.  as  against  the  normal 
of  45  in. 

The  basal  metabolism  showed  a  total  24-hour  metabolism  of  780  calories 
as  compared  with  an  average  of  900  calories  for  normal  boys  of  the  same  age 
and  675  calories  for  normal  boys  of  the  same  weight.  Per  unit  of  body  surface, 
his  metabolism  was  12,  per  cent  higher  than  normal  boys  of  the  same  age  and 
11  per  cent  higher  than  normal  boys  of  the  same  weight.  With  exercise  the 
metabolism  increased  to  a  very  marked  extent,  indicating  possibly  excessive 
activity  of  some  gland  of  internal  secretion  for  which  no  clinical  sign  was 
found. 
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Tlic  result  of  llicsc  iiictaholisiii  sludics  indicates  tliat  a  siilijeet  of  this  sort 
should  receive  as  many  eah)ries  as  a  normal  boy  of  tho  sjiuie  at;e,  or  consider- 
ably more  per  kilojrram  than  normal  boj's  of  tlie  same  ajio  or  weight. 

Card  for  recordinji-  epideiniolojiy  of  l)(>(ulisiu  {I'uh.  llaiUh  l\i>ts.  [('.  iS.], 
85  (11)20),  yo.  I'i,  PI).  8!>.'i,  8!>-'>).- — This  is  a  copy  of  a  card  which  is  being  used  in 
California  in  the  epidemiological  studies  of  botulism,  and  wliich  is  recom- 
mended to  State  and  local  health  authorities  as  of  value  in  recording  data 
in  the  event  of  future  outbreaks  of  the  disease. 

OiH!  side  of  the  card  is  designed  to  give  a  complete  record  of  tho  clinical  data 
and  epidemiology,  while  the  reverse  side  j)rovides  for  a  comi)ilation  of  tlata  rela- 
tive to  analogous  outbreaks  in  the  domestic  animals  on  the  premisi'S. 

Action  of  secretin  on  luotabolisni,  .1.  E.  Aisklous  and  L.  C.  Soula  {('oinpt. 
Rend.  Acad.  Sci.  [I'aris],  110  (1920),  A'o.  12,  pp.  75[)-7(>l).—A  few  experiments 
on  dogs  and  cats  are  repoi-ted,  fi-om  which  the  author  concludes  that  secretin 
brings  about  a  superactivity  of  metabolism  as  shown  by  an  increase  In  the 
elimination  of  nitrogen  and  mineral  matter  in  the  urine  and  an  increase  in 
the  respiratory  quotient,  together  with  a  decrease  in  the  glycogen  content  of 
the  liver.  This  is  explained  on  the  ground  that  the  secretin  acts  as  a  hormone 
charged  with  liberating  the  nutritive  intracellular  reserves  to  make  way  for 
the  new  reserves  which  constitute  the  products  of  digestion. 

Scorbutic  beadina;  of  the  ribs,  A.  F.  Hiiss  and  L.  J,  Unger  {Amcr.  Join: 
Diseases  Children,  19  (1920),  No.  5,  pp.  331-336). — From  clinical  observations 
and  postmortem  examinations  conducted  by  the  authors,  and  from  the  litera- 
ture on  scui-vy  and  rickets,  proof  is  advanced  that  beading  of  the  ribs,  the 
So-called  rachitic  rosary,  is  not  the  result  of  rickets  alone  but  is  one  of  the 
typical  signs  of  scurvy  and  has  also  been  notiMl  in  connection  with  bei-iberi  and 
pellagra  in  children.  The  belief  that  this  phenomenon  is  attril)utabl(>  solely 
to  rickets  is  thought  to  be  responsible  for  the  misinterpretation  of  many  cases 
of  latent  scurvy. 

Craniotabes  and  beading;  of  the  ribs  as  sig;us  of  rachitis,  II.  Schwabz 
(Amer.  Jour.  Diseases  Children,  19  (1920),  No.  5,  pp.  384,  385).— From  clinical 
data  on  the  presence  of  craniotabes  and  of  beading  in  children  of  various 
nationalities  in  the  first,  third,  sixth,  ninth,  and  twelfth  months  of  life,  the 
author  concludes  that  rickets  can  not  be  diagnosed  on  the  basis  either  of  an 
existing  craniotabes  or  of  beading  of  tht;  ribs. 

The  eflect  of  vitamin  deficiency  on  various  species  of  animals. — I,  The 
production  of  xerophthalmia  in  tlic  rabbit,  V.  E.  Nelson  and  A.  K.  Lamb 
(Amer.  Jour.  Physiol.,  51  (1920),  No.  3,  pp.  530-535,  flcjs.  .'/).— This  is  the  first 
of  a  series  of  experiments  which  are  being  conducted  at  the  Iowa  Exi)eriment 
Station  to  determine  the  effect  of  the  lack  of  fat-soluble  A  on  different  species 
of  animals. 

Two  rabbits  fed  a  purified  ration  of  casein,  d<'xtrin.  salt  mixture,  lactose, 
wheat  embryo,  and  alfalfa  meal  extracted  with  hot  alcohol  for  3  or  4  days  to 
remove  fat-soluble  A  developed  xerophthahnia  after  61  days,  while  a  control 
rabbit  on  a  similar  diet  plus  butter  fat  showed  no  evidence  of  xerophthalmia 
and  remained  thrifty.  One  of  the  two  animals  suifering  from  xerophthalmia 
died,  having  refused  to  eat  even  fresh  green  lettuce.  The  other  responded 
to  the  fresh  vegetables  and  butter  fat  and  rapidly  recovered.  A  fourth  rabbit, 
which'  after  a  month  on  the  casein-dextrin  ration  was  given  a  ration  of  oats, 
pplatin.  dextrin,  salts,  agar,  and  extracted  alfalfa,  grew  normnlly  and  showed 
no  signs  of  xerojilitlialmia. 

Modifications  of  the  testicles  of  pigeons  under  the  infiucnce  of  a  diet 
deprived  of  vitamins,  I*.  roiniKij  [Cowiit.  h'oid.  Acad.  f^ci.  [Paris],  170  (1920), 
No.  12,  pp.  755-757). — Examination  of  the  testicles  of  pigeons  fed  on  sterilized 
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{grains  indicated  tliat  the  absence  of  vitamins  ]>r()duces  important  chanjios  in 
the  testicles,  clianicterized  l»y  an  arrest  .in  tlie  functioning  of  the  gUmd  and  liy 
phenomena  of  iu\olution  wliich  are  confined  at  first  to  a  decrease,  later  to  a 
complete  arrest  of  spermatogenesis,  and  finally  the  resorption  of  spermatozoa 
and  spermatids.  This  is  thought  to  indicate  a  deficit  in  the  sterilized  food 
of  a  special  form  of  nucleins. 

Total  dietary  regulation  in  the  treatment  of  diabetes,  F.  M.  Allkn,  E. 
Stillman,  and  II.  Fitz  (Monoy.  RorkefeJIer  Inst.  Med.  Research,  1919,  No.  11,  pp. 
^'I-{-6/f6,  pis.  6'J). — This  monograph  constitutes  one  portion  of  a  research  "com- 
posed of  tlii'ee  princii)al  interdependent  parts.  One  of  these  has  compared 
clinical  diabetes  in  its  principal  characteristics  witli  that  produced  experi- 
mentally in  various  species  of  animals,  and  has  shown  that  the  latter,  in  the 
absence  of  spontaneous  tendencies,  is  influenced  by  change*  in  the  total 
metabolism  and  body  weight,  and  not  ])y  carbohydrate  ingestion  alone.  The 
second  is  the  present  clinical  investigation,  in  whicli  this  principle  has  been 
api)lied  to  patients.  The  third  is  a  pathological  study,  not  yet  finishes!,  but 
included  here  in  the  form  of  a  preliminary  outline  because  of  its  important 
relation  to  the  problems  of  treatment." 

Following  an  introductory  chapter  dealing  with  the  history  of  diabetes,  the 
author's  plan  of  dietetic  treatment  is  described  at  length,  clinical  reports  are 
given  of  76  out  of  100  cases  of  diabetes  treated  at  the  Hospital  of  the  Rocke- 
feller Institute  by  this  method,  and  general  conclusions  are  drawn  as  to  the 
etiology  and  pathology  of  the  disease  and  the  effect  of  various:  factors  upon 
its  progress. 

H\perimental  studies  on  diabetes. — I,  Production  and  control  of  diabetes 
in  the  dog,  F.  M.  Allen  {.Jmir.  E.rpt.  Med.,  31  {1020),  No.  -},  pp.  36S-J,02).— 
The  two  papers  presented  are  the  first  of  tlie  series  comparing  clinical  diabetes 
with  experimental  diabetes  in  animals  which  constitutes  a  part  of  the  research 
on  diabetes  noted  above.  The  basis  of  tlie  present  studies  has  been  a  form  of 
diabetes  produced  by  removal  of  the  greater  part  of  the  pancreas  of  animals 
but  leaving  a  remnant  about  the  duct  secreting  normally  into  the  duodenum. 

(!)  Gross  anatomic  relations  of  the  pancreas  and  diabetes  (pp.  363-370). — 
In  this  paper  are  sununarized  the  ordinary  relations  between  body  weight  and 
pancreas  weight  in  dogs  and  between  the  total  pancreas  and  the  size  of  the 
remnant  with  which  diabetes  occurs,  the  results  of  these  observations  serving 
as  the  working  basis  for  succeeding  experiments. 

(2)  Effects  of  carbohydrate  diets  (pp.  381-402). — This  paper  reports  that 
the  excessive  carbohydrate  diets  of  various  kinds  had  the  same  effect  upon 
partially  depancreatized  dogs  as  upon  human  diabetic  patients,  resulting  in 
rapid  decline  and  death.  In  the  early  stage  glucose  was  more  effective  than 
starch  in  producing  diabetes.  Whenever  permanent  diabetes  was  present  starch 
brought  on  glycosuria  more  slowly  than  did  sugar  but  just  as  surely,  and  the 
difference  in  time  is  thought  to  be  due  merely  to  the  difference  in  the  rate 
of  absorption  of  the  carbohydi'ate.  No  noticeable  differences  were  noted  be- 
tween the  assimilation  of  different  starches,  nor  did  there  appear  to  be  any 
marked  lowering  of  the  carbohydrate  tolerance  by  proteins. 

Antipyretics  (Arch.  Int.  Med.,  24  (1919),  No.  6,  pp.  611-632,  flgs.  -}).— Three 
papers  are  presented  which  deal  especially  with  clinical  investigations  of  the 
respiratory  exchange  as  influenced  by  antipyretic  substances. 

I.  The  Benedict  respiration  chamber  at  the  Ncio  Haven  Hospital,  by  H.  G. 
Barbour  (pp.  011-616). — This  paper  gives  a  general  description  of  the  respira- 
tion chamber  at  the  New  Haven  Hospital,  similar  to  but  differing  in  certain 
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resjK'cis  from  llio  Rciiodict  lospii-iilion  cliiiiiilKT.  One  <tf  tlio  features  of  the 
coolinjj  system  is  a  tliin  Ilannel  l)lariket  wliieli  fits  closely  the  entire  chamber  top 
and  is  wet  thoroughly  when  the  chamber  is  closed.  It  is  kept  cool  by  a  sprink- 
ling device  consistiiij;  of  a  pail  of  ice  water  which  drains  into  a  perforated  pipe 
riinnlnj:  a  few  inches  above  the  chamber.  liesults  of  check  experiments  with 
tlie  respiratinn  apparatus  are  presented  and  discussed. 

II.  Aretj/l.s(iliri/lir  acid  and  heat  ref/ulaiion  in  normal  individuals,  by  H.  G. 
Barbour  and  M.  M.  Devenis  (pp.  G17-G2.S.)— The  effect  of  aspirin  on  the  heat 
retaliation  of  normal  subjects  was  studied  by  determining  with  the  above  appa- 
ratus the  resjiiratory  quotient  and  heat  output  of  5  normal  subjects  for  several 
half-hour  i)eriods  following  the  administration  by  mouth  of  1  to  1.25  gm.  of 
acetylsalicylic  acid  (aspirin). 

In  all  cases  the  administration  of  aspirin  was  followed  by  an  increase  in  the 
carbon  dioxid  output  and  heat  production  which  reached  its  maximum  during 
the  fourth  haif-h(uir  after  administration.  The  average  basal  heat  production 
of  the  5  sul)jects  of  37.8  calories  per  s(iuare  meter  per  hour  was  increased  to 
40.3  calories.  In  spite  of  the  increased  metabolism  the  heat  dissipation  was  not 
significantly  altered.  Tlie  respiratory  quotient  and  the  pulse  rate  were  also  not 
altered.  There  was  no  depression  of  metabolism  in  two  experiments  in  which 
the  subject  was  allowed  to  sleep  after  taking  aspirin.  This  is  thought  to  indi- 
cate that  sleep  is  not  a  factor  in  tlie  antipyretic  action  of  the  drug. 

III.  AcctyUaJiriiVtc  arid  and  heat  recjulation  in  fever  casess  by  H.  G.  Barbour 
(pp.  624-G.32). — This  paper  reports  the  effects  of  aspirin  given  in  the  same 
amounts  in  fever  cases. 

Tlie  average  heat  eliiiiination  in  six  experiments  on  4  subjects  was  52.1 
calories  per  square  meter  per  hour  following  tlie  administration  of  aspirin  as 
compared  with  37.7  for  the  control  periods.  In  1.5  hours  tlie  temperature 
changes  averaged  —0.81°  C.  as  against  an  average  rise  of  0.18°  on  4  control 
days.  The  fall  in  temperature  was  accompanied  by  a  heat  production  of  3S.8 
calories  as  jigainst  40.2  calories  on  the  control  days.  The  drug  caused  an  aver- 
age decrease  in  tlie  lailse  rate  of  10  beats  per  minute. 

"  Sensitivity  of  febrile,  temporarily  afelirile,  and  convalescent  subjects  to 
antipyretics  is  not  yet  explained.  These  drugs  do  not '  stimulate'  a  '  depressed  * 
heat-regulating  mechanism,  nor  is  sensitivity  due  to  a  lack  of  readily  com- 
bustible material  (dextrose)  ;  but  the  respiratory  quotient  of  antipyretic  sensi- 
tive individuals  appears  to  be  increased  by  doses  of  acetylsalicylic  acid  which 
do  not  affect  the  quotient  of  normal  persons.  Further  studies  of  the  carbo- 
hydrate metabolism  may  elucidate  the  question  of  sensitivit.v."  ^ 

ANIMAL  PRODTJCTION". 

Moat  production,  J.  A.  Mukray  (.sVi.  Protj.  [London'\,  12  (1918),  No.  4^,  pp. 
665-4)71 ). — Tlie  author  deals  mostly  with  the  distinction  between  fattening  and 
growth,  and  presents  two  methods  of  estimating  the  chemical  composition  of 
the  increase  due  to  growth  from  analyses  of  lean  and  fat  animals.  By  one 
method  only  the  nonfatty  increase  is  considered  growth,  the  basis  of  reference 
l>eiiig  the  fat-free  weight  of  the  lean  animal,  and  by  the  other  method  the 
growth  increase  is  assumed  to  have  the  same  composition  as  the  lean  animal. 
The  oxen,  sheep,  and  pigs  analyzed  by  Lawes  and  Gilbert '  furnish  the  data 

'IMill.  Trans.  Roy.  Soc.  London,  149  (1859),  pp.  493-G80  ;  also  Issued  In  Rothamstcd 
Memoirs,  Quarto  Ser.,  3   (1890). 
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for  the  computations,  altlioufih  those  investigators  tiiemselves  refused  to  use 
their  ox  and  sheep  data  directly  for  such  a  puipose  on  the  ground  that  the 
par(icuhir  lean  and  fat  animals  analyzed  were  not  comparable. 

31eat  production,  .1.  A.  Mukkay  {Jour.  Ayr.  Sci.  [JJnylund],  9  {1010),  No.  2, 
pp.  17Jf-181,  fly.  1). — The  author  summarizes  the  views  developed  in  the  paper 
noted  above,  and  proposes  that  basal  katabolisni  be  computed  on  the  basis  of 
tlie  fat-free  body  weight. 

"  It  has  been  demonstrated  tliat  basal  katabolism  does  not  vary  as  the  live 
weight  or  as  tlie  two-thirds  power  of  the  same  when  the  variation  in  the  latter 
is  wliolly  or  mainly  due  to  alteration  of  condititm;  that  it  varies  approximately 
as  tlie  two-thirds  power  of  tlie  live  weight  for  animals  in  lil^e  condition  is  gen- 
erally accepted.  The  basal  katabolism  in  fat-free  condition,  therefore,  sug- 
gests  itself  as  the  natural  fundamental  unit  for  estimation  of  maintenance 
requirements."  Any  determiuatiou  of  basal  katabolism  (B)  derived  from 
actual  measurement  is  supposed  to  be  related  to  the  basal  katabolism  (&)  of  the 
same  animal  in  fat-free  condition  by  the  foi-mula 

6=  (1—1.247  f)B 

where  100/  is  the  percentage  of  fat  in  the  body  as  estimated  from  the  condition 
of  the  living  animal  at  the  time  of  the  determination.  The  constant  1.247, 
whicli  is  considered  of  general  application  to  ruminants,  was  derived  by  assum- 
ing tliat  tlie  steer  studied  by  Armsby  and  Fries  (E.  S.  R.,  38,  p.  469)  contained 
20  per  cent  fat  when  in  a  medium  condition  and  35  per  cent  after  fattening. 
On  the  further  assumption  that  determinations  of  the  fat-free  basal  katabolism 
of  any  two  animals  are  to  eacli  other  as  the  two-thii-ds  powers  of  their  fat-free 
body  weiglits  (no  geometrical  interpretation  offered),  it  is  found  that  the 
maintenance  requirement  of  a  very  fat  animal  is  much  greater  than  that  com- 
puted from  the  total  live  weight. 

The  nutritive  value  of  feeding  stuffs,  J.  A.  Mueeay  {Sci.  Prog.  [London], 
14  (1010),  No.  54,  pp.  319-326,  figs.  2). — The  author  discusses  the  various  ac- 
cepted metliods  of  comparing  the  nutritive  values  of  feeds,  notes  that  the  main- 
tenance starch  equivalent  of  "Wood  and  Hainan  (E.  S.  R.,  41,  p.  270)  "  is,  in 
effect  the  discredited  '  total  digestible  nutrients,'  and  not  starch  equivalent  at 
all,"  declares  in  favor  of  energy  values,  summarizes  his  theory  of  basal  kata- 
bolism (see  preceding  abstract),  and  suggests  a  geometrical  method  of  com- 
paring feeding  stuffs  in  which  the  ratios  of  net  energy  to  total  (gross)  energy 
and  of  nonavailable  metabolizable  energy  to  total  energy  are  considered  tangents 
of  angles,  the  former  being  termed  tlie  productive  index. 

Net  energy  values  and  starch  values,  H.  P.  Armsby  and  J.  A.  Fries  {Jour. 
Agr.  Set.  [England],  9  {1919),  No.  2,  pp.  182-187) .—This  paper  was  written  to 
remove  misapprehensions  as  to  the  relationships  between  starch  values,  carbo- 
hydrate equivalents  ("total"  nutrients),  metabolizable  energy,  and  net  energy. 

"  Kellner's  starch  values  represent  neither  the  digestible  carbohydrates 
(actual  or  potential)  contained  in  feeding  stuffs  nor  the  fuel  value  of  the 
material  which  they  supply  to  the  tissues.  What  they  seek  to  express  in 
another  form  is  precisely  what  we  have  expressed  in  our  net  energy  values,  viz, 
tlie  extent  to  which  the  feed  is  able  either  to  diminish  or  prevent  loss  of  stored 
energy  from  the  body  (submaintenance  and  maintenance  rations)  or  to  bring 
about  a  storage  of  energy  in  new  tissue  (fattening,  growth,  etc.).  Aside  from 
experimental  errors,  there  is  no  difference  in  principle  between  the  two  sets  of 
Aalues  but  merely  a  difference  in  the  manner  of  expression."  The  attempt  to 
express  energy  in  terms  of  matter  is  considered  "  an  unfortunate  and  an  un- 
necessary concession  to  established  usage." 
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Tilt'  view  llial  iiit'lah(iliz;il>l«'  ciicrjjy  reprcsciils  niaintciiiiiico  valuo  and  n<'t 
eiii'i'U'.v  iHdducUon  value  is  deemed  erroneous,  for  in  practice  only  ii  part  of  the 
nie(alMiii/,al»le  ener{;y  Is  used  for  maintenance. 

Digest  and  copy  of  revised  feeding-stulTs  law  (New  Jersey  Stan.  Cire.  JOD 
{imU),  pp.  8).—X  revision  of  Circular  10  (E.  S.  U.,  28.  p.  3G4)  giving  the  text 
of  the  1012  fenlinu'-stulT  law  as  anuMided  in  lOlG  and  1919. 

Feeds  and  their  use:  Inspection  and  analyses,  J.  I>.  TfUNKU,  II.  D.  Speaks, 
nTid  A.  M.  I'KTKR  {KcnturLy  .S7«.  Ilid.  223  {HUH),  pp.  77-2.55).— The  prottnn,  fat, 
and  liher  content  of  samples  of  the  following  materials  are  reported :  Meat 
scrap,  tankage,  alfalfa  meal,  hrewers'  dried  grain,  distillers'  dried  grain,  ))arley 
feed,  harley  nuxed  feed,  coconut  oil  meal,  dried  beef  pulp,  shelled  corn,  corn 
chop,  corn  bran,  corn  feed  meal,  corn  gluten  feed,  hominy  feed,  cottonseed  meal 
(choice,  prime,  and  good),  cottonseed  feed,  linseed  meal,  rice  bran,  rye  mid- 
dlings, rye  mixed  feed,  wheat  bran,  shorts,  and  middlings  (with  or  without 
screenings),  wheat  mixed  feetl,  red  dog,  and  a  variety  of  compounded  grain 
fei'ds,  jtroprietary  stock  feeds,  calf  meals,  and  poultry  feeds. 

l»elinitions  of  feeding  stuffs  and  tables  of  average  analyses  derived  from 
various  sources  are  included. 

Tlie  feeding  value  of  seed  beet  straw,  M.  Hoffmann  (/?/.  Zuckerruhenhau, 
tS  (f'.)lG),  A'o.  18,  pp.  208-212).— The  author  reports  the  proximate  composition 
of  19  samples  of  the  stalks  of  seed-sugar  beets  and  mangels,  and  cites  the 
digestion  coetticients  determined  by  Eisenkolbe  (E.  S.  R.,  23.  p.  175). 

Is  wild  vetch  seed  a  safe  feed?  R.  A.  Ooktxer  {nrccdefn  Caz.,  77  {1920), 
Kd.  /.'/.  pp.  12.i0.  12.}2). — The  author  reports  brief  experiments  at  the  Minnesota 
Kxperiment  Station  in  which  liog.s  were  fed  seeds  of  the  wild  vetch  {Vicia 
anfiusfifolia),  a  weed  in  wheat  fields  whose  seeds  accmmdate  in  large  quanti- 
ties in  IMinnesota  mills  but  are  not  generally  utilized  as  feed  since  they  are 
known  to  yield  hydrocyanic  acid.  In  the  sample  fed  the  hydrocyanic  acid  con- 
tent was  O.0O.S3  per  cent. 

I'igs  having  access  to  ground  vetch  seed  in  self  feeders  where  corn  feed  meal, 
barley  ft'ed,  and  rye  middlings  were  also  supplied  consmned  0.4  lb.  per  head 
iwr  (lay  (G.34  per  cent  of  total  ration).  In  other  experiments,  in  which  the 
vetch  seed  was  fed  mixed  with  other  grains  forming  as  mudi  as  20  per  cent  of 
the  ration,  the  hogs  ate  1.5  lbs.  per  head  daily  with  apparent  relish  and  with- 
out any  evidence  of  prussic  acid  poisoning.  A  buckwheat-vetch  mixture  was 
di.stasteful. 

The  vetch  seed  did  not  prove  to  be  so  valuable  a  feed  as  was  expected  from 
its  chemical  (^imposition  (crude  protein  24.1  per  cent,  nitrogen-free  extract  49.6 
|»er  cent).  Hogs  fed  corn,  shorts,  and  tankage  (8: 1: 1)  made  a  pound  of  gain 
on  4.0.1  lbs.  of  feed,  while  hogs  fed  a  mixture  in  which  vetch  set^l  rei)laced 
two  i»arts  of  corn  recpiired  5.1G  lbs.  of  feed  for  e(iual  gain.  It  is  consid(>red  pos- 
sible that  vetch-seed  protein  is  in  some  way  deticlent,  since»in  one  of  the  exj)eri- 
HH-nts  hogs  fed  a  grain  mixture  contaitung  vetch  seed  consumed  twice  the  pro- 
portion of  tankage  (.self-fed)  consumed  by  another  lot  not  fed  the  vetch. 

An  S7-lb.  lamb  was  fed  various  grain  mixtures  in  which  vetch  seed  com- 
I'ri.sed  up  to  .TO  per  cent  of  the  total  without  ill  effects,  but  the  author  advises 
caution  in  feeding  this  material  to  ruminants. 

[Kj'eding  ex|>erinients  with  steers  and  swine],  E.  S.  fJoon  (Kcuiurku  Sta. 
Upt.  i;H8,  lit.  1,  pp.  30-33). — Continuation  of  previous  wiyk  with  st(>ers  and 
swine  (E.  S.  R.,  39,  p.  474)  is  reported. 

A  further  conipariscm  of  pasture  r.  barn  for  finishing  steers  confirmed  previ- 
ous conclusions  that  barn  finishing  produced  larger  and  cheaper  gains.  More 
inaiuire  was  also  recovered  from  the  animals  fed  in  a  barn. 
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Continued  study  of  hogging-down  soy  lieans  indicated  that  turning  hogs  into 
a  field  of  corn  and  soy  beans  was  more  profitable  than  feeding  corn  to  hogs 
having  the  run  of  a  soy-bean  field. 

Two  experiments  in  feeding  cantonment  garbage  to  hogs  indicated  that  corn 
meal  or  corn  meal  plus  either  tankage  or  soy  bean  meal  was  not  a  profitable 
addition  to  garbage. 

[Range  cattle  experiments]  (Xew  Mexico  Sta.  Rpt.  1910,  pp.  39-42). — In  an 
experiment  conducted  in  cooperation  with  the  U.  S.  Department  of  Agriculture, 
five  2-year-old  grade  Hereford  heifers  were  wintered  at  the  Tucumcari  dry 
farm  experiment  station  and  received  20  lbs.  of  kafir  silage  and  3  lbs.  of  cow- 
pea  hay  per  head  daily  besides  the  native  range  grasses.  This  proved  to  be 
more  than  a  maintenance  ration,  and  the  calves  averaged  11  lbs.  heavier  at 
birth  than  those  of  5  other  heifers  wintered  exclusively  on  such  forage  as  the 
range  provided. 

As  a  preliminary  to  an  experimental  study  of  chamiso  brush  (Atriplex 
canescens)  as  maintenance  feed  for  range  cows,  chemical  analyses  of  leaves, 
seed  pods,  and  entire  plants  are  reported.  The  protein  content  of  the  leaves  is 
b.86  per  cent  (19  per  cent  on  the  dry  basis),  and  the  ash  is  also  high. 

Data  are  presented  shomng  the  influence  of  age  and  character  of  feed  on  the 
gain  relative  to  body  weight  and  on  the  finish  of  range  steers  during  the  fatten- 
ing period.  The  finish  was  estimated  from  (1)  dressing  percentage,  (2)  propor- 
tion of  visible  fat  in  the  bone-free  cuts  of  ribs  and  loin,  and  (3)  the  proportion 
of  ether-sohible  matter  in  such  cuts.  The  percentages  of  ether  extract  in  the 
ribs  show  perhaps  the  most  striking  differences,  and  these  data  averaged  by  age 
classes  and  also  the  average  gains  are  given  below : 

Ivflvcnce  of  age  and  supplemental  feed  on  gains  and  finifih  of  alfalfa-fed  steers. 


Supplement  to  aKuIfa. 

Daily  gain  per  1,000  poiinds  live 
weight. 

Etlier  extract  in  ribs  (bone-free). 

Calves. 

Year- 
lings. 

2-vear- 
olds. 

3-vear- 
olds. 

Calves. 

Year- 
lings. 

2-year- 
dlds. 

3-vear- 
olds. 

Lbs. 
3.97 
2.fi5 
2.70 

Lbs. 
2.. 59 
2.71 
2.2) 

Lbs. 
2.48 
1.04 
2.25 

Lbs. 
l.Ofi 
.84 
1.52 

rcrct. 
15.91 
17.96 
35.42 
24.89 

Per  ct. 
20.00 
21.  (i9 
41.18 
40.61 

Per  et. 
20.09 
33.11 
37.53 

Per  ct. 
36.79 

34.49 

Milo 

34.08 

2.91  1        2.fi2 

i 

, 

i 


[Cattle  feeding  exi)erinients  at  North  Dakota  Station]  (XortJi  Dakota  Sta. 
Bnl.  136  (1920),  pp.  11,  12,  i6).— Satisfactory  use  of  barley  in  steer-fattening 
rations  is  noted,  including  one  experiment  where  a  high  proportion  of  roughage 
was  fed. 

The  third  year's  results  are  summarized  of  a  pasture  test  with  native  range 
grasses  begun  in  1916  and  conducted  in  cooperation  with  the  U.  S.  Department 
of  Agriculture.  With  3  acres  to  a  steer,  pasturage  was  exhausted  in  106  days 
and  with  5  acres  in  137  days.  Steers  given  7  and  10  acres  per  head,  respec- 
tively, were  carried  throughout  the  grazing  season. 

In  a  study  of  protein  requirements  yearling  steers  were  fefl  for  70  days  on 
rations  composed  («f  oat  straw,  alfalfa  hay,  corn  meal,  and  linseed  meal.  The 
proportions  were  such  that  9.6  therms  of  net  energy  per  1,000  lbs.  of  live  weight 
were  furnished  each  animal,  but  the  protein  content  varied.    Two  groups  of  6 
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steers  each  received  O.IKS  11».  of  protein  per  1.W0  l))s.  of  live  weifjht  and  j^ained, 
respectively,  at  the  rates  of  0.87  and  1.01  li)s.  per  head  daily.  Two  Ki'<nips 
received  <loiil)le  this  protein  allowance  and  the  gains  were  0.88  and  1.07  lbs., 
respectively. 

Corn  silafje  the  keystone  of  economical  cattle  feeding,  .T.  H.  Skinner  and 
F.  (I.  Ki.Nci  (Imlianit  Stti.  Bill.  235  (1920),  pp.  3-11,  fKja.  ,3).— The  authors  sum- 
marize the  steer  feetling  trials  with  corn  silage  conducted  at  the  stJition  since 
the  winter  of  190G-7.  The  detailed  results  have  been  noted  from  earlier  bulle- 
tins (E.  S.  II.,  41,  p.  G8). 

VnU  feeding  experiment  {IndUnin  Sfn.  Rpt.  1IU9,  pp.  26-28,  fif/s.  3). — The 
continuation  of  experiments  with  Purdue  (home-mixed)  calf  meal  (K.  S.  R„ 
36,  p.  50;"))  is  hrietly  reported.  "The  results  .securer]  from  the  use  of  Purdue 
calf  meal  in  rearinj;  younj^  calves  are  convincing  l)eyond  a  doul)t  that  it  is 
possible  and  practical  to  feed  young  calves,  after  they  have  reached  the  age  of 
10  to  15  days,  without  the  use*  of  milk." 

Investigations  on  the  color  and  markings  of  cattle,  K.  Kuipek,  .7R.  (fJen- 
cticd  [The  Ifayiie].  2  (1920),  No.  2,  pp.  137-161,  fif/n.  5).— Results  of  experimental 
cros.ses  between  Dutch  Belted  cattle  and  black  and  white  spotted  cattle  (Hol- 
stein  markings),  made  by  K.  Houwink,  are  reported  and  discussed.  The  FiS 
were  self  black.  The  olT.spring  of  an  Fi  bull  by  spotte<l  cows  consisted  of  27 
belted,  24  self  black,  and  8  irregularly  si)otted  individuals,  and  a  calf  that  was 
either  sjjotted  or  self.  It  is  concluded  that  the  factor  for  the  belted  pattern 
and  the  factor  for  self  color  are  linked  iu  such  a  way  that  they  give  the  redupli- 
cation series  1:7:7:1. 

The  brindle  color  in  cattle  in  relation  to  red,  C.  Wriedt  (Jmir.  Genetics, 
9  (1919),  Xo.  1,  p.  So). — Some  data  on  colors  in  the  Telemark  breed  of  cattle 
in  Norway  are  cited  to  show  that  brindle  is  definitely  dominant  to  red  and  is 
not,  as  suggested  by  Wilson  (E.  S.  II.,  21,  p.  470),  the  heterozygote  between 
black  and  red.  Among  Telemarks  blacks  are  extremely  rare  while  brindles  are 
common,  and  the  matings  brindleXbrindle  and  brlndleXred  produce  only  reils 
and  brindles. 

Xotes  on  the  inheritance  of  color  and  markings  in  pedigree  Hereford 
cattle,  F.  Pitt  (Jovr.  Clenetics,  9  (1920),  No.  3.  pp.  281-302,  p?.s'^5).— The  author 
has  studied  the  pedigT(^e  records  and  nn  extensive  series  of  photographs  of  a 
herd  of  Hereford  cattle  l(»cate<l  in  Shropshire,  and  presents  data  as  to  the 
inheritance  of  five  pairs  of  alleloniorphic  characters,  viz:  (1)  Excess  Avhite, 
reces.sive  to  normal  Hereford  marking,  (2)  dark  (pigmented)  neck  dominant  to 
the  normal  white  neck,  (3)  "red  eye"  (ring  of  red-colored  hairs  around  eye) 
dominant  to  the  normal  white,  (4)  "dirty  nose"  (pigmented  rhinarium)  domi- 
nant to  clean  nose,  and  (5)  pale  brown  coat  color  dominant  to  the  darker 
"  claret"  color. 

Sheep  feeding. — IX,  Fattening  western  Iambs,  1918-19,  .T.  11.  Skinner 
aiMl  (\  M.  Vkstai.  (ludiana  Sta.  liul.  23!,  (1919),  pp.  ,^-i6).— Seven  lots  of  25 
lambs  and  1  of  23  were  fed  for  3  months  in  the  winter  of  1918-19  i»artly  in  con- 
tinuation of  the  work  of  the  previous  year  (E.  S.  II.,  41,  p.  70)  on  linnted  corn 
rations  and  the  use  of  hominy  feed,  and  partly  to  determine  whether  oat  straw 
and  corn  silage  could  be  made  as  eflicient  a  roughage  as  clover  hay  and  corn 
silage  by  Increasing  the  proportion  of  protein  supplement  fed  with  the  grain. 
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The  nature  of  the  feeds  offered  aiul  the  chief  results  are  talnilaled  below 
Remits  of  feeding  trials  icith  50-11).  Imnhs. 


Deviations  from   check   lot   in 
dmracter  of  ftiods. 

Feed- 
ing 
period. 

Daily 

gain 

per 

head. 

Consumed    per    pound    of 
gain. 

Final 
weiijht 

per 
heail. 

Final 
valu- 
ation 
per 
poimd. 

Profit 

Lot. 

Grain. 

Cot- 
ton- 
seed 
meal. 

Silage. 

Dry 
rough- 
age. 

per 
head. 

7 
1 

Check  lot  (corn,  clover  haj) 

No  corn  first  50  davs 

Dayx. 
90 
108 
109 
90 

90 
90 

90 
90 

Lb. 
0. 409 
.343 
.336 
.318 

.339 
.334 

.329 
.400 

X&,<f. 
2.49 
1.93 
1.63 
3.04 

2.89 
2.91 

2.94 
2.52 

Lh. 

0.38 
.64 
.65 
.49 

.70 
.45 

.70 
.38 

LU. 
3.19 
5.28 
5.48 
6.12 

5.54 
5.41 

5.47 
3.05 

Lha. 
2.25 
2.39 
2.81 
.33 

.31 
1.07 

1.70 
2.25 

Lh.1. 

SH.  2 
88.  3 
88.1 
80.2 

81.7 
82.2 

81.1 

87.0 

CIS. 
16. 15 
15.  75 
I.').  75 
1.5.  50 

15.05 
15.80 

1."..90 
Iti.  10 

$2.48 
2.03 

? 

Half  feed  of  com . ." 

2.01 

3 

No  hay  after  tenth  day    

1.43 

4 

No  hay  after  tenth  day;  added 

1  60 

5 

Oat  St  raw  replaced  hay 

1.95 

6 

Oat  stiaw  replaced  hay;  added 
cottonseed  meal ". 

1 .  r,o 

8 

Hominy  feed  replaced  com 

l.r.T 

1  Nearly  0.3  lb.  was  clover  hay. 

The  price  schedule  was  as  follows:  Corn  $1.25  a  bushel,  hominy  feed  $00, 
cottonseed  meal  $67,  corn  silage  $7.50,  clover  hay  $25,  and  out  straw  $10 
per  ton.  The  initial  cost  of  the  lambs  was  14.9  cts.  a  pound.  Tlie  averacrc 
initial  weight  per  head  was  about  51.3  lbs.  and  varied  but  little  from  lot  to  lot. 

Only  a  small  amount  of  oat  straw  was  eaten  by  lots  5  and  6,  and  the  capacity 
of  oat  straw  to  correct  the  deficiencies  of  corn  silage  as  sole  roughage  was 
not  improved  by  changing  tlie  ratio  of  cottonseed  meal  and  corn  from  1:7  to 
1:4.  "  With  relatively  cheap  roughage  and  lilgh-priced  concentrates,  the 
limited  methods  of  feeding  possess  considerable  merit.  .  .  .  But  indications 
favor  the  liberal  use  of  concentrates  under  average  conditions."  If  homitiy 
feed  had  been  charged  at  $45  a  ton  (the  price  of  coni)  the  profit  from  lot  s 
would  have  been  $2.35  per  head. 

Sheep  feeding  e.\perinients  at  the  Chapman  Experiment  Farm,  G.  L.  Sut- 
ton OVest.  Aud.  Dept.  A(jr.  Bui.  10  {1920),  pp.  8,  ft(js.  2). — Experiments  Avere 
made  in  1017,  1918,  and  1919  to  determine  suitable  home-grown  rations  for 
carrying  sheep  over  the  period  of  feed  scarcity  whicli  normally  occurs  in  Aus- 
tralia in  April  and  May  at  the  end  of  the  dry  season.  Hoggets  and  nonpreg- 
nant ewes  were  maintained  for  several  months  in  a  tlirifty  condition  on  1  lb. 
per  head  per  day  of  chaffed  wheat  or  chaffed  oat  hay.  Pregnant  ewes  fed  0.6 
lb.  of  Avhole  oats  and  given  access  to  wheat  stubble  came  through  satisfactorily. 

The  liay  was  chaffed  after  being  well  cured  and  the  chemical  composition  of 
botli  kinds  is  reported.     Comparisons  were  not  made  with  imcut  liay. 

Pasturing  alfalfa  with  hogs,  R.  E.  Blair  {U.  S.  Dcpt.  Ayr.,  Bept.  Circ.  15 
{1920),  pp.  7^-76).— The  pasturing  tests  of  1916  and  1917  at  the  Yuma  Itecla- 
niation  Project  Experiment  Farm  (E.  S.  R.,  40,  p.  472)  were  repeated  in  1918 
except  that  no  pigs  were  available  for  the  spring  test.  On  July  29,  eleven  3S-lb. 
grade  Duroc-Jersey  sliotes  were  turned  on  a  0.75  acre-plat  of  tliird-year  Peru- 
vian alfalfa  and  given  a  2  per  cent  grain  ration.  During  most  of  the  time  the 
supplemental  grain  was  ci'^cked  milo,  but  for  28  days  in  the  fall  rolled  barley 
was  iised  without  apparent  effect  on  the  gains.  Three  hogs  were  removed 
October  21  and  tlie  test  closed  November  25.  After  the  119  days  of  pasture  the 
hogs  averaged  96  lbs.  in  weight.  They  had  gained  the  equivalent  of  826.7  lbs. 
per  acre  and  required  2.44  lbs.  of  .grain  per  pound  of  gain.  With  pork  at  7  cts. 
and  grain  at  1  ct.  a  pound,  the  prices  previously  used,  the  pasture  gave  a  net 
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ii'imii  (if  ,"s.">(;.4r»  ]K>r  acre.  Af  c-urmit  jiriccs  (iiorU  14  cts.,  finiin  .'?  (-(s.)  Iho  net 
rclurii  was  .$r>4.()7. 

ITornillo  Ihmiiis  and  tuU  Pinto  beans  for  pi^s]  (Xctv  Mc.iito  Sla.  A'/'/. 
l!)t!),  pp.  3S,  .'i2,  Ji-i). — It  was  foini<l  lun-i'ssary  to  cook  cull  Tinto  Itcaiis  licforc 
f»'<'<lin,i(  tlieni  to  hojrs.  Corn  and  cull  I'into  beans  (1:1)  did  not  produce  the 
f,'aiiis  of  corn  and  tankajje  (9:1),  but  the  cost  of  gain  was  less. 

In  a  preliminary  trial  it  was  found  that  a  mixture  of  Tornillo  beans  and  corn, 
2:1.  was  too  bulky  lor  pijjs.  but  that  a  1:1  mixture  was  consumed  readily 
enou,u'li.  The  jrain  was  not  so  rapid  as  that  on  corn,  and  it  is  estimated  that  3 
Ihs.  of  the  ])eans  were  as  effective  as  1  lb.  of  corn.  An  analysis  of  a  sample  of 
'rornillo  beans  is  reported.  The  fiber  content  was  nearly  18  per  cent  and  the 
fat  less  tlian  1  per  cent. 

Soy  bean  oil  meal  as  a  feed  for  swine,  W.  L.  Koinsox  (Mo.  Bui.  Ohio  Sta., 
5  (i:>J(>),  \i>.  4'  I<l>-  ll't-liO,  /i</si.  3). — Four  feeding  trials  involving  comparisons 
between  soy  bean  oil  meal  and  other  protein  concentrates  as  supplements  to 
corn  for  fattening  hoics  are  reported.  The  two  most  recent,  one  in  dry  lot  and 
the  other  (»n  rape  pasture,  are  sununarized  below. 

Tiro  17-irc(k  roiiip<iri.soiis  of  soii  hciin  oil  iticdl  irith  other  ftupphmnita  for  fat- 
ten i)i(j  p'kju. 


Feeds  ofTered. 


Aver- 

Pailv 

Daily 

age  ini- 

concen- 

gain 

tial 

trate 

per 

weight. 

ration.' 

head. 

Lhs. 

Lbs. 

Lbs. 

m.  8 

3.05 

0.50 

Gfl.5 

3.31 

1.11 

67.  7 

3.30 

1.27 

67.3 

3.48 

1.12 

6(1.6 

3.71 

1.51 

67.7 

3.79 

1.60 

67.5 

3.  S3 

1.38 

Consumed  per 
pound  of  gain. 


Com.     ^^VV'l'^ 
ment. 


Cost 
on  lb. 
gain. 


Re- 
turns 
on  feed 
per  day 
per 
head. 


In  dry  lot: 

Com 

Corn,  lin.seed  meal  (ti:l) 

Corn,  soy  bean  oil  meal  (9:1).. 
On  rape  pa,slure: 

( 'om 

Com,  tankage  (19:1) 

Com,  soy  bean  oil  meal  (12:1). 
Com,  ground  soy  beans  (S:l).. 


Lbit. 
5.86 
3.40 
3.35 

4.26 
3.  (i5 

3.  r^; 

3.70 


Lb. 


0.57 
.37 


16.1 
11.6 
10.9 

11.7 
II. 1 
11.1 
12.0 


Cts. 
-(I.  .56 
4-  3.  75 
5.21 

3.71 
5.  (>() 
6.21 
4.11 


Per  100  lbs.  live  weight. 


For  the  financial  computations  the  following  price  schedule  was  used  :  Hogs 
in  ct.s,,  corn  2.75  cts.  a  pound  ;  tankage  $110,  liiLsetnl  meal  $80,  soy  bean  oil  meal 
$90,  ground  soy  beans  $80  a  ton  ;  no  pasture  charge. 

The  poor  showing  of  ground  soy  beans  in  comparison  with  soy  bean  oil  meal 
Is  confirmed  by  a  7-week  dry-lot  experiment  made  in  1916.  Apparently  the 
ground  beans  are  unpalatable,  since  in  another  test  also  made  in  1910  .self- fed 
hogs  consumed  only  a  small  amount  of  the  material,  not  enough  to  balance  the 
ration. 

The  consignment  of  soy  bean  oil  meal  fed  in  1916  had  the  following  per- 
centage composition :  Crude  protein  49.2,  fat  3.2,  fiber  4.9,  nitrogen-free  extract 
31.  and  ash  2.7. 

The  seasonal  di.stribiition  of  swine  breeding,  R.  Pk-vul  (.SV/.  ^fo.,  7  (1918), 
A'o.  S,  pp.  244-2'}!,  jinx.  2). — The  author  presents  statistics  indicating  I  hat  hog 
slaughtering  in  the  United  States  is  distributed  with  fair  uniformity  tliroughout 
the  year,  whereas  most  pigs  are  born  in  the  spring  except  in  the  southernmost 
States.  The  birth  dates  were  determined  from  I'uland  China  and  Du roc-. Jersey 
registration  records. 
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Mendelian   factors   concerned  with  hair   color  in   horses,    J.   H.   W.   T. 

Reimers  (Cultura,  29  {1911),  Nos.  S^S,  pp.  2^8-262;  350,  pp.  339-354;  S51,  pp. 
317-394;  352,  pp.  404-4I6). — ^The  author  siiiiiuiarizes  the  results  of  previous  in- 
vestigations and  presents'  new  data  derived  from  the  East  Friesian  and 
Groningen  stud  books.  Ten  factors  are  recognized,  although  all  are  not 
involved  in  the  niatings  tabulated.  There  appear  to  be  complications  in  the 
Inheritance  of  different  shades  of  brown. 

Poultry  feeding  [experiments]  {New  Mexico  Sta.  Rpt.  1919,  pp.  21-24)- — 
Five  pens  of  12  White  Leghorn  pullets  were  used  in  a  study  of  cottonseed  meal 
as  a  constituent  of  a  bran  and  alfalfa  meal  mash.  In  3  pens  cottonseed  meal 
formed,  respectively,  50,  25,  and  10  per  cent  of  the  mash  and  in  the  same  order 
37,  82,  and  31  per  cent  of  the  total  nutrients  consumed  were  returned  in  the 
form  of  egg  yolk  and  albumin.  However,  the  check  pen  receiving  no  cotton- 
seed meal  or  other  protein  supplement  produced  edible  egg  materials  whicli 
weighed  nearly  52  per  cent  of  the  nutrients  consumed,  while  in  the  tifth  pen 
where  meat  scrap  formed  25  per  cent  of  the  mash  (no  cottonseed  meal)  the 
edible  materials  returned  were  29  per  cent  of  the  nutrients  consumed.  Further 
work  is  planned  to  explain  these  results. 

In  a  comparison  of  different  whole  grains  fed  with  a  mash  of  bran,  alfalfa 
meal,  and  meat  scrap  (2:2:1)  it  was  found  that  barley  ranked  first,  milo 
second,  wheat  third,  and  corn  fourth  in  number  of  eggs  produced  per  hen 
(White  Leghorn  pullets)  and  that  this  order  was  reversed  when  eggs  produced 
per  pound  of  feed  was  considered. 

In  a  third  experiment,  with  Rhode  Island  Red  pullets,  a  mash  of  ground 
Tornillo  beans,  bran,  cottonseed  meal,  and  meat  scrap  (2:1:1:1)  was  found 
to  be  as  palatable  and  as  efficient  in  egg  production  as  a  standard  mash  of 
bran,  corn  chop,  alfalfa  meal,  and  meat  scrap  (1:1:1:1). 

Soil  contamination  [in  poultry  yards],  H.  E.  Upton  {Brit.  Cohimhia  Dcpt. 
Agr.,  Circ.  Bid.  26  {1920),  pp.  3,  fig.  1). — To  avoif^the  transmission  of  parasites 
to  young  chickens  through  accumulated  jwultry  manure,  the  author  suggests 
a  rotation  system  whereby  the  young  stock  is  raised  on  a  particular  area  only 
once  in  three  years. 

Rabbit  raising,  N.  Dearborn  {U.  S.  Dept.  Agr.,  Farmers'  Bui.  1090  {1920), 
pp.  34,  figs.  22). — These  pages  include  brief  characterizations  of  the  utility 
breeds  of  rabbits,  notes  on  the  breeding,  feeding,  management,  and  marketing 
of  rabbits,  directions  for  preparing  rabbit  skins,  and  suggestions  for  combating 
disease.     A  section  on  cooking  rabbit  meat  is  noted  on  page  3G5. 

DAIRY  FARMING— DAIRYING. 

A  study  of  Guernsey  breeding,  R.  R.  Graves  {Hoard's  Dairiimitn,  59  {1920), 
No.  17,  pp.  1068,  1069,  1072,  fig.  i).— This  is  a  progress  report  on  statistical 
studies  of  Guernsey  advanced  registry  records,  undertaken  by  the  Dairy  Di- 
vision of  the  U.  S.  Department  of  Agriculture  for  the  purpose  of  determining  the 
hereditary  qualities  of  the  "  best  "  sires  of  the  breed. 

Advanced  registry  testing,  H.  P.  Davis  {Idaho  Sta.  Circ.  9  {1919),  pp.  11). — 
A  summary  of  breed  requirements  for  advanced  registry,  with  instructions  for 
owners  who  desire  tests  made  :md  for  supervisors  of  tests. 

Studies  in  the  cost  of  milk  production. — II,  F.  T.  Riddell  and  A.  C. 
Anderson  {Michigan  Sta.  Bui.  2S6  {1920),  pp.  37,  figs.  6). — As  part  of  the  series 
of  cost  of  production  studies  in  Michigan  dairying  centers,  begun  with  Bulletin 
277  (E.  S.  R.,  37,  p.  474),  the  authors  report  cost  data  collected  near  Howell, 
Livingston  County,  and  near  W^ebberville,   Ingham  County,   during  3  and  2 
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years,  respectively,  beglnnini;  in  March,  IDlti.  Field  agents  employed  by  the 
station  kept  accounts  on  2't  farms  each  year  in  each  locality.  At  Howell  the 
records  cover  1,240  and  at  Wei)i)enille  731  cow  years.  In  both  districts  most 
of  the  milk  was  sold  for  condensing  jiurposes.  A  preliminary  report  of  the 
Livingston  C(»unty  data  has  been  nott'd  (E.  S.  R.,  42,  p.  377). 

Costs  were  computed  on  the  "cow"  ba.sis  and  the  customary  charge  for 
iiianagerial  ability  was  included.  The  costs  are  averagetl  by  months  for  each 
district,  l)\it  not  as  in  the  earlier  study  itemized  by  farms.  The  annual  pro- 
duction jier  cow  was  7,211  lbs.  at  Howell  and  G,047  lbs.  at  Webbervillo.  In  both 
localities,  milk  production  was  heavier  in  winter  than  in  summer.  The  follow- 
ing table  combines  the  data  from  both  areas  to  determine  the  commodity  cost 
of  production  : 

Arcrai/e  amounts  of  feed  und  hihor  expended  per  100  lbs.  of  milk. 


Period. 

Ilonie 
grown 
grain. 

Mill 
feed. 

Hay. 

Other 
dry 

rough- 
age. 

Silage. 

Other 
succul- 
ence. 

Pas- 
ture. 

Bed- 
ding. 

Opera- 
tor's 
labor. 

Hired 
labor. 

Horse 
labor. 

Cor- 
rect- 
ive 
factor. 

Oct.  IS-JTay  15 

May  16-Oct.  15 

Entire  year 

Lbs. 

12.1 
4.0 
9.4 

Lbs. 
16.5 
6.8 
13.3 

Lbs. 
49.2 
10.5 

Lbs. 
21.4 
2.5 
15.1 

Lbs. 
147.2 
21.1 
105.1 

Lbs. 
3.5 
9.6 
5.5 

Days. 

"6.9" 
2.4 

Lbs. 
17.9 
2.9 
12.9 

Hours. 
1.01 
.96 
.99 

Hours. 
0.99 
1.00 
1.00 

Hours. 

0.11 

.05 

.09 

1.2183 
1.4499 
1.2750 

The  sum  of  the  costs  of  the  indlvidiml  feed  and  labor  items  multiplied  by 
the  corrective  factor  gave  the  total  cost  of  producing  100  lbs.  of  milk. 

In  both  districts  each  year  milk  was  marketed  at  a  loss. 

A  comparison,  with  the  standard  plate  method,  of  some  rapid  methods 
for  bacteriologic  analy.sis  of  milk,  J.  E.  Simmons  (Jour.  Infect.  Discaites,  24 
(1919),  No.  /,,  pp.  32Z-SS6,  fujs.  2).— The  j.uthor,  working  at  the  Wisconsin  Ex- 
periment Station,  reports  parallel  analyses  of  136  milk  samples  by  live  different 
methods,  viz,  the  direct  microscopic  (Kreed),  standard  agar  plate,  lacto.se  jjlate, 
little  plate  (Frost),  and  methylene  blue  reduction  test. 

The  standard  plate,  lacto.se  plate,  and  little  plate  methods  gave  closely  com- 
parable results  for  milks  containing  le.ss  than  1,000,000  bacteria  per  cubic  centi- 
meter, while  the  direct  microscopic  method  gave  counts  that  were  so  variable 
(raw  milk  alone  considered)  that  the  method  is  deemed  unreliable  for  the 
better  grades  of  milk.  For  more  richly  see<led  milk  the  lactose  plate  counts 
were  about  50  jier  cent  higher  than  the  standard  plate  counts,  the  direct  micro- 
scopic counts  came  very  close  to  the  .standard  counts,  and  the  little  plate  counts 
were  lower. 

Some  erratic  variations  occurretl  in  the  time  In  which  different  cla.sses  of 
milk  reduced  the  methylene  blue  solution.  However,  when  these  were  smoothed 
out  by  applying  a  moving  average,  a  curve  was  obtained  which  closely  approxi- 
mated the  results  obtained  by  the  culture  methods.  The  time  required  for 
reduction  was  .somewhat  longer  than  that  recordetl  by  other  observers,  and  it  is 
suggested  that  a  weaker  .solution  would  make  the  test  still  more  rapid. 

A  clean  milk  sujjply,  K.  K.  Ti-.nnk.nt  (Que(n.^htnd  Af/r.  Jour.,  13  (1920),  No. 
-},  pp.  151-1(>1,  flfis.  6). — This  is  a  general  review  of  the  problem  of  the  bac- 
teriological control  of  milk.  Data  secured  at  the  Queensland  Agricultural  Col- 
lege are  cited  to  show  the  desirability  of  moisti-ning  a  cow's  udder  with  a  damp 
doth  just  i»rior  to  milking.  The  adoption  of  refrigerator  cars  to  tran.sport 
market  milk  is  recommended  for  Australia. 
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Color  defects  in  butter,  O.  V.  IIvnzikfm  (N.  Y.  Produce  Rei\  and  Amer. 
Crcamcru,  J,7  (1919),  Nos.  19,  pp.  702,  704;  20,  pp.  75.',.  756,  758,  760).— Tho  jiuthor 
presents  an  extended  summary  of  published  experimental  work  on  color  defects 
in  butter,  drawing  the  following?  conclusions  as  to  cause  of  color  defects: 

"  Unevenness  in  color,  mottles,  waves,  and  streaks  are  due  to  uneven  distribu- 
tion of  the  sm^ill  and  large  liquid  drops  In  butter,  the  localized  small  droplets 
producing  the  opaque,  'thick,'  dense,  and  whitish  dapples  and  the  large  droplets 
producing  the  clearer  and  deeper  yellow  blotches.  The  localization  of  the 
small  and  large  droplets  is  due  to  incomplete  solution  of  the  salt  and  uneven 
distribution  and  lack  of  emulsion  of  the  brine,  causing  migration  of  water  and 
brine  in  the  butter  at  rest  and  consequent  running  together  of  the  free  water  or 
brine  into  larger  drops,  which  produce  the  clear,  deep  blotches,  and  the  exposure 
of  the  localized  fine  droplets  which  show  up  as  opaque,  '  thick,'  whitish  dapples." 

VETERINARY  MEDICINE. 

Principal  poisonous  plants  of  Canada,  F.  Fyles  {Canada  Expt.  Farms  Bui. 
39,  2.  set:,  1920,  pp.  XI +112,  pis.  8,  figs.  9^).— Brief  descriptions  given  of  the 
more  important  poisonous  plants  found  in  Canada  are  accompanied  by  illustra- 
tions, eight  of  the  plates  being  in  colors.  The  accounts  include  the  common 
names  of  the  plant,  a  description  of  it,  its  distribution,  poisonous  properties, 
symptoms,  remedy,  and  means  of  control.  A  bibliography  of  two  pages  and  a 
subject  index  are  included. 

St.  John's  wort  and  its  effects  on  live  stock,  S.  Dodd  (Agr.  Gaz.  N.  S. 
Wales,  31  (1920),  No.  4,  pp.  265-272) .—The  experiments  here  briefly  reported 
show  that  St.  John's  wort  contains  a  principle,  most  abundant  in  the  flowers 
and  flowering  stems,  which,  when  the  plant  is  consumed  by  an  animal,  becomes 
absorbed  into  the  system  and  renders  unpigmented  or  white  skin  peculiarly 
sensitive  to  sunlight,  with  the  result  tliat  on  exposure  to  the  sun  such  skin  is 
injured,  as  evidenced  by  the  i-eaction.  The  reaction  is  much  more  than  mere 
sunburn,  especially  as  the  condition  is  not  seen  in  similar  animals  exix)sed  to 
greater  sunlight  but  not  fed  on  this  or  other  skin-sensitizing  substances.  In 
addition  to  the  skin  affection,  St.  John's  wort  appears  to  exert  an  effect  upon 
the  central  nervous  system,  usually  causing  great  mental  depression  but  at  J| 
times  excitement,  which  sometimes  becomes  almost  mania. 

The  biological  relationships  of  ascarids,  B.  Schwaktz  (Jour.  ParasitoL,  6 
(1920),  No.  3,  pp.  115-123). — This  is  a  report  of  experiments  undertaken  with 
the  view  of  determining  whether  Aseoris  lumbricoides  which  occurs  in  man  can 
be  differentiated  by  means  of  immunological  reactions  from  A.  lumhricoides 
which  occurs  in  the  hog. 

"  The  blood  serum  of  rabbits  immunized  to  salt-solution  extract  of  A.  ^: 
lumhricoides  (from  swine)  causes  the  formation  of  precipitates  when  added 
to  salt  solution  extracts  of  various  ascarids  (Ascaris,  Belascaris,  Toxascaris, 
Ascaridia).  The  precipitin  reaction  as  applied  to  extracts  of  these  parasites 
is,  therefore,  a  group  reaction.  By  the  use  of  proper  dilutions,  heavier  and 
more  rapidly-appearing  precipitates  are  produced  when  rabbit  serum  immunizeil 
against  A.  lumhricoides  is  added  to  salt  solution  extracts  of  A.  lumhricoides 
tlian  when  it  is  added  to  similar  extracts  of  other  ascarids.  Extracts  of 
species  of  the  same  genus  (A.  lumhricoides  and  A.  equorum)  show  less  differ- 
ence in  that  respect  than  extracts  of  worms  belonging  to  different  genera 
(Ascaris,  Belascaris,  Toxascaris,  Ascaridia).  The  results  of  the  precipitin 
testfe  correspond,  therefore,  to  the  zoological  relationships  of  these  parasites. 

"  Extracts  ol  A.  lumhricoidc.'<  from  man  do  not  appear  to  be  distinguishable 
from  extracts  ol  A.  lumhricoides  from  swine  so  far  as  the  results  of  the  pre- 
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(•i|iiliii  tost  aro  cnnc«>rne(l.  Aitp.ircMtly,  (lio  forms  fnmi  the  two  hosts  are 
ItidcluMiiiciilly  as  well  as  luorpliolof^lcally  iiulistiii;,'nisli:ihlo.  Rniall  quaiititU's 
(if  prcciititatin^  soniiii  suflicicnt  to  cause  the  formation  of  precipitates  in  salt- 
solution  extracts  of  ascarids  failed  to  produce  precipitates  in  similar  extracts 
of  unrehited  nematodes  (I)ictyocaulus,  Strongylus).  The  results  obtained 
hy  means  of  the  anaphylactic  test  appear  to  be  in  a  general  way  in  agreement 
witli  the  results  of  the  precipitin  test,  although  a  considerable  degree  of  varia- 
tion was  noted  as  regards  the  reactions  of  guinea-pigs  to  injections  of  similar 
extracts.  Definite  conclusions  from  the  experiments  on  anaphylaxis  aro  not 
.instilled  in  view  of  the  limited  number  of  experiments." 

On  the  resistance  of  Ascaris  o«j«:s,  S.  Yosiiida  {Jour.  Parasltol.,  6  (1020), 
No.  3,  pp.  lS2-l,i!)). — Data  here  presented  have  been  substantially  noted  from 
another  source  (E.  S.  11.,  43,  p.  80). 

vStudios  on  anthelmintics. — VTTT,  Some  experiments  with  fluid  extracts, 
I\I.  C.  Ham,  (Jour.  Anicr.  Vet.  Med.  As.wc,  57  (11)20),  Xo.  2,  pp.  iS.J-/.S7).— 
'fills  is  a  report  of  investigations  conducted  in  continuation  of  those  previously 
i.oted  (K.  S.  11.,  42,  p.  675).    The  results  have  been  sunnnarized  as  follows: 

"  The  low  taeniacidal  value  of  fluid  extract  of  kamala  as  compared  with  the 
high  taoniacidal  value  of  powdered  kamala,  and  the  low  ascaricidal  value  of 
fluid  extract  of  chenopodiuni  as  compared  with  the  high  ascaricidal  value  of 
oil  of  clu-nopodinm,  bear  out  the  statement  that  fluid  extracts  are  freqiiently 
unsuitable  as  anthelmintics.  Fluid  extract  yf  spigelia  and  senna  pntmises 
little  of  value  as  an  anthelmintic,  and  this  is  in  agreement  with  Foster's 
findings,  published  by  Hall  and  Foster  (191S)  [E.  S.  K.,  38,  p.  883].  Fluid 
extract  of  balsam  poplar  buds  may  prove  to  be  effective  against  ascarids  and 
uninjurious  when  taken  in  large  doses,  but  large  doses  of  this  drug,  with  the 
l»recipitation  of  the  resinous  content  on  the  buccal  mucosa,  are  resented  by 
dogs  and  would  not  be  attractive  to  man.  Fluid  extract  of  caulophyllum 
did  not  receive  sufficient  test  to  draw  conclusions  on,  but  in  the  dose  used  it 
was  not  very  effective." 

Variations  in  the  hydrogen-ion  concentration  in  uninoculated  culture 
medium,  L.  G.  Grack  and  F.  Highhergeb  (Jour.  Infect.  Diseases,  26  (1920),  No. 
5,  pp.  Jf57-462). — Daily  determinations  over  a  considerable  period  of  time  are 
reported  of  the  pH  values  of  1  per  cent  glucose  broth  and  of  plain  broth  kept  in 
test  tubes  and  in  flasks,  in  the  incubator  at  37°  C,  in  the  ice  box,  and  at  room 
temperature. 

r.oth  the  plain  broth  and  the  glucose  broth  showed  changing  pH  values,  but 
the  variations  were  not  nearly  so  great  in  the  plain  as  in  the  glucose  broth, 
itulicating  that  the  resulting  acid  formed  by  the  breaking  up  of  the  glucose  Is 
tlie  chief  factor  responsible  for  the  changes  in  H-ion  concentration.  The  con- 
clusion is  drawn  that  as  the  question  of  optimum  reaction  for  the  growth  of 
different  organisms  assumes  greater  imi)ortance  it  will  become  more  im- 
portant to  take  into  accoimt  the  variations  in  H-hm  concentration  occurring 
in  a  medium  independent  of  the  activities  of  bacteria  and  to  determine 
the  reaction  of  the  medium  just  before  it  is  inoculated. 

The  relation  of  the  rate  of  absorption  of  antisen  to  the  production  of 
immunity,  M.  W.  Cook  (.Tour.  Immunol.,  5  (1920),  No.  1,  pp.  S9-/f9) .—The 
antlior  refers  to  the  fact  established  by  various  workers  that  previoiis  treat- 
ment with  an  antigen  confers  upon  an  aiuTual  an  increased  power  of  absorp- 
tion for  that  antigen,  and  to  the  work  of  Smith  and  Cook  (E.  S.  K..  88,  p.  4S2) 
fhat  .ibsmptinn  of  antigen  in  innmmized  animals  prociM'ds  more  rapidly  than 
in  sensitized  <ir  normal  animals,  and  reports  an  investigation  of  the  tpiesflon 
as  to  whether  the  process  of  immunity  production   is  in  any  way  dojiendent 
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upon  the  changed  absorption  powers  of  the  organism.  The  method  employed 
was  to  introduce  Into  the  blood  of  rabbits,  in  connection  with  the  usual  ini- 
nuinizing  process,  an  excess  of  Na  ions  or  Ca  ions,  thereby  increasing  the  power 
of  absoi-ption  of  the  antigen  (egg  albumin)  and  subsequently  to  determine  tlie 
antibody  content  of  the  animals. 

It  Avas  found  that  the  administration  of  electrolytes  influenced  very 
markedly  the  rate  of  absoi-ption  of  antigen,  and  that  variations  in  antibody 
content  of  the  animals  were  parallel  to  the  differences  in  the  rates  of  absorp- 
tion of  the  antigen.  Similar  experiments  carried  out  on  a  series  of  animals 
immunized  to  typhoid  bacilli  showed  that  the  production  of  agglutinins,  op- 
sonins, and  precipitins  varied  witli  the  rate  of  absorption  of  the  antigen. 

These  results  are  thought  to  indicate  that  the  condition  of  permeability  of 
the  cell  with  resjiect  to  its  absorptive  powers  for  the  introduced  antigen  is  a 
factor  of  considerable  importance  in  the  production  of  innnunity. 

On  the  so-called  Neisser-Wechsberg  inhibiting  i)henonienon  in  bacteri- 
cidal inimnne  sera,  T.  Th.t0tta  {Jour.  IminunoJ.,  5  {1920),  No.  1,  pp.  1-38,  fig. 
1). — Various  theories  which  have  been  advanced  to  explain  the  Neisser-AVechs- 
berg  phenomenon  of  complement  deviation  are  discussed  and  tested  from  the 
results  of  a  series  of  experiments  in  which  dysentery  immune  serum  of  rabbits 
was  used  on  account  of  the  frequency  of  the  occurrence  of  the  phenomenon  in 
such  sera.  Among  the  points  investigated  were  the  dependence  of  the  phenome- 
non on  amboceptcu's  and  complements,  its  importance  for  the  total  bactericidal 
action  of  the  immune  serum,  its  variation  during  the  immunization,  and  the 
question  as  to  whether  the  phenomenon  is  due  to  already  known  antibodies  or 
is  brought  about  by  unknown  ones.  The  conclusions  drawn  from  the  investiga- 
tion are  as  follows : 

"  The  inhibiting  phenomenon  of  Neisser  and  Wechsberg  is  of  a  specific  nature. 
It  is  to  be  found  in  active  as  well  as  in  inactive  sera ;  it  develops  during  the 
immunization  and  can  be  found  in  a  very  high  degree  in  dysentery  immune  sera. 
In  active  sera  from  immunized  animals,  examined  without  the  addition  of 
foreign  complement,  the  phenomenon  presents  itself  as  a  complete  abolition  of 
the  normal  bactericidal  action. 

"  Tlie  inhibition  is  due  to  antibodies  that  arise  during  the  immunization  or 
during  the  natural  disease.  These  antibodies  are  not  identical  with  the  aggluti- 
nins, the  bacteriolysins,  or  the  precipitins.  They  must  be  considered  as  spe- 
cific antibodies,  which  combine  with  dissolved  antigen  to  form  molecular  com- 
plexes that  have  a  marked  tendency  to  absorb  complement  and  to  withdraw  it 
from  the  bactericidal  antibodies. 

"  The  titer  of  inhibition  is  directly  proportional  to  the  employed  dose  of  com- 
plement. With  a  small  dose  of  the  latter,  smaller  doses  of  inhibiting  anti- 
bodies can  be  demonstrated  than  with  a  larger  dose  of  complement. 

"The  inhibiting  antibodies  do  not  affect  the  bacteria  themselves,  nor  can 
they  be  removed  from  the  serum  by  absorption  with  an  emulsion  of  the  homolo- 
gous bacilli.  They  can  be  demonstrated  in  sera  that  lack  any  bactericidal 
action." 

Experiments  on  immunization  with  pseudoblackleg  pellets,  T.  P.  Haslam 
and  O.  M.  Franklin  {Jo^ir.  Infect.  Diseases,  26  {1920).  No.  5,  pp.  42^-426).— 
This  is  a  report  of  experiments  undertaken  at  the  Kansas  Experiment  Station 
to  determine  whether  the  commercial  blackleg  pellets,  previously  found  by 
Franklin  and  Haslam  to  consist  of  an  organism  similar  to  but  not  identical  with 
the  true  blackleg  bacillus  (E.  S.  R.,  36,  p.  180),  possess  any  ability  to  immunize 
calves  against  blackleg. 

One  group  of  calves  was  vaccinated  with  the  commercial  pseudoblackleg 
pellets  and  a  second  group  witli  pellets  of  the  same  virulence  prepared  in  the 
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l;ilM>r;il{)i-y  froiii  hliickicj,'  virus  sccurtMl  fruiii  iiatiirally  ornirriii;,'  cnscs  of 
lilackl(%  After  two  vacciiuitions  all  calves  were  tested  for  iiiiiiiutiity  afjainst 
hlacklej;  virus.  Of  the  IG  calves  treated  with  pseudohlackles  coininercial  pel- 
lets 8  succumbed  to  a  1  gni.  test  dose  of  blackleg  virus,  and  of  8  nontreated  calves 
4  succxinibed.  All  of  the  9  calves  treated  with  true  blackleg  vaccine  proved 
immune  to  the  same  test  dose  of  the  virus,  thus  proving  that  the  pseudoblackleg 
t'onnnercial  va<'ciiies  do  not  immunize  calves  against  blackleg. 

The  limiting  li.ydrogen-ion  concentration  of  various  tyix's  of  pneunio- 
rocci,  H.  M.  Jonks  {.four.  Infect.  Diseases,  26  {1920),  No.  5,  pp.  JfSr)-i,J,(),  fig. 
1). — A  study  of  the  factors  inlluencing  the  H-ion  concentration  of  various  types 
of  pneumococci,  according  to  the  methods  previously  noted  (E..  S.  R.,  41,  p. 
noS),  is  reported  with  the  following  results: 

"The  final  H-ion  concentration  producetl  by  pneumococci  of  various  types 
when  grown  in  glucose  broth  varies,  with  different  strains,  between  pH  H  and 
n.O,  being  indistinguishable  in  this  respect  from  various  sti-ains  of  Streptococcus 
Jieinolj/ticus  of  virulent  tyjie. 

"  The  regularity  with  which  these  final  H-ion  concentration  values  can  be 
reproduced  depends  largely  on  the  initial  reaction,  ordinary  glucose  broth  of 
pH  7  being  useless  for  this  purpose.  None  of  the  strains  failed  to  grow,  how- 
ever, when  the  initial  reaction  was  set  at  7.6. 

"  This  failure  to  grow  in  broth  of  pH  7  does  not  account  for  the  often  observed 
failure  to  secure  growth  of  the  pneumococcus  when  blood  cultures  are  being 
made,  since  the  addition  of  2  per  cent  of  whole  blood  renders  the  medium  of 
pH  7  even  superior  to  glucose  broth  of  pH  7.6  in  stinnilating  growth.  A 
marked  increase  in  tolerance  toward  the  H-ion  is  also  observed,  as  is  also  the 
case  with  S.  hemoJi/ticiis.'' 

Acid  production  by  Streptococcus  viridans  in  mediums  of  different 
liydrogen-ion  concentration,  L.  G.  Grace  and  F.  Hiohberger  {Jour.  Infect. 
Diseases,  26  {1920),  No.  5,  pp.  451-456). — A  broth  having  an  initial  reaction  of 
pH  0.8  was  found  to  favor  a  more  rapid  growth  of  S.  viridans,  while  a  broth 
having  a  reaction  more  alkaline  than  pH  7.6  distinctly  retarded  growth.  No 
appreciable  difference  in  growth  was  obtained  between  the  5  per  cent  ascites, 
0.2  per  cent  glucose,  and  1  per  cent  glucose  broth. 

Observations  on  tlie  recent  e|»ideniic  of  foot-and-mouth  disease  at  the 
Iloyal  College  of  Animal  Husbandry  at  Resgio-Emilia,  A.  Cihsnini  {Indus. 
Latt.  e  Zootec.,  17  {1919),  Nos.  11,  pp.  103,  104;  12,  pp.  lit,  118;  IS,  pp.  127, 
128). — The  author  describes  three  outbreaks  of  foot-and-mouth  disease  occur- 
ring in  October,  1918,  and  January  and  April,  1919,  resiiectlvely,  and  presents 
data  to  show  that  although  the  disease  passed  from  a  benign  to  a  severe  form 
in  the  succeeding  epidemics  the  animals  which  had  recovered  from  an  attack 
during  an  earlier  epidemic  proved,  with  few  exceptions,  to  be  immune  to  the 
later  attacks. 

The  injection  into  the  swine  of  an  autolyzed  anti-foot-and-mouth  vaccine 
proved  efficacious,  the  nrortality  during  the  later  epidemic  being  greatly  reduced. 
It  is  suggested  that  although  the  disease  takes  a  somewhat  different  course 
in  swine  than  in  cattle  the  former  are  better  adapted  to  experimental  study  of 
the  disease  from  the  standpoint  of  imnuinity,  owing  to  their  rapidity  of  rcpro- 
ductiou  which  allows  a  study  through  several  generations  in  a  comparatively 
short  time. 

Ulcerative  lympliangitls  {Rev.  CCn.  MM.  Vdt.,  28  {1919),  No.  329,  pp.  233- 
2.',3;  also  in  Jour.  Vompar.  rath,  and  Tlier.,  32  {1919),  No.  2,  pp.  127-132).— 
Thi.s  is  a  summary  of  reports  of  investigations  of  ulcerative  lymphangitis  con- 
ducted by  Boquet  at  the  Alfort  Veterinary  School. 
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The  prevention  of  goiter  (bij*'  neck)  and  hairlessness  of  n«'\vl)orii  do- 
mcstie  animals,  J.  W.  Kai-kus  {Wonhiiintoii  Sta.  Pop.  Bill.  117  (JHHI),  pp.  3- 
12,  JUifi.  7). — A  popular  account  is  given  of  tlie  nature  and  cause  of  tliis  affec- 
tion, witli  recommendations  for  treatment  based  upon  experiments  conducted  by 
tlie  station  since  1915,  results  secured  by  experiment  stations  and  institutions 
of  otlier  States,  and  the  results  of  the  application  of  iodin  treatment  by  prac- 
tical stockmen. 

In  order  to  prevent  this  condition  it  is  recommended  tliat  all  pregnant  animals 
in  goitrous  districts  be  treated  by  one  of  tliree  methods  described.  Tlie  lirst 
consists  of  the  internal  administration  of  potassium  iodid  at  the  rate  of  2 
grains  daily  throughout  tlie  gestation  period.  The  second  consists  of  the  appli- 
cation of  tincture  of  iodin  to  the  animal's  skin,  it  being  most  easily  applied  by 
IDouring  the  tincture  of  iodin  on  the  animal's  back  once  every  two  weeks,  one 
teaspoonful  being  sufficient  for  mares  and  cows  and  half  that  amount  for 
smaller  animals.  It  is  pointed  out  that  the  iodin  should  not  be  poured  on  the 
same  spot  each  time,  since  it  will  blister  the  skin  and  cause  the  hair  to  fall 
out.  The  third  method  of  application  is  that  of  subcutaneous  injection  of  tinc- 
tui"e  of  iodin,  J  oz.  of  a  10  per  cent  solution  for  cows  and  mares,  and  \  oz.  for 
smaller  animals  being  administered  every  two  weeks.  In  all  cases  treatment 
should  liegin  as  soon  as  possible  after  an  animal  has  been  bred. 

Bovine  malignant  catarrhal  fever,  Bkuins  {Ahs.  in  Yet.  Rec,  32  {191'J),  No. 
1632,  pp.  167,  168). — The  author  reports  upon  an  outbreak  in  which  seven  ani- 
mals died  or  were  slaughtered,  only  one  of  which  presented  symptoms  of  ex- 
cessive nervous  excitement. 

Coccidiosis  in  cattle,  W.  D.  Way  and  W.  A.  Hagan  (Coi'ticll  Vet.,  10 
{lf>20),  Ko.  1,  pp.  17-27,  pis.  5). — A  general  account  of  this  disease,  together  with 
brief  reports  of  nine  cases  observed. 

A  disease  in  cattle  due  to  crab  grass  (Digitaria  sangninalis)  ,  E.  M.  I'lCK- 
ENS,  M.  F.  Welch,  and  C.  C.  Siiivees  {Cornell  Vet.,  10  (1920),  No.  1,  pp.  8-16).— 
"An  imusual  disease  affecting  78  head  of  cattle  on  five  different  farms  has 
occurred  in  southern  Maryland.  The  symptoms  of  this  disease  appear  to  coin- 
cide with  those  of  buckwheat  rash  and  clover  disease.  Limited  feeding  experi- 
ments were  carried  out  with  negative  results.  No  evidence  of  fungi  or  other 
plant  diseases  were  obtained.  Crab  grass  (/).  sanguinalis) ,  tlie  predominating 
forage  in  all  the  pastures,  is  thought  to  be  the  causative  agent.  The  circum- 
stantial evidence  is  sufficient  to  cause  it  to  be  looked  upon  with  suspicion,  at 
least  until  it  is  proved  innocent." 

Transformation  of  the  alveolar  epithelium  in  verminous  imeumonia  in 
the  sheep,  J.  M'Fadyean  {Jour.  Couipar.  Path,  and  Then,  33  {1920),  No.  1,  pp. 
1-10,  figs.  9). — This  is  a  report  of  histopathological  studies  conducted  by  the 
author. 

Intestinal  worms  in  hogs  and  stomach  worms  in  sheep,  B.  H.  Hansom 
{Cornell  Vet.,  10  {1920),  No.  2,  pp.  66-7/,,  pis.  3). 

[Report  of  the  veterinary  department]    {Indiana  Sta.  Rpt.  1919,  pp.  68-- 
72). — This  report  deals  largely  with  work  on  swine  diseases. 

In  continuation  of  work  on  bog  cholera  previously  noted  (E.  S.  R.,  40,  p. 
783),  the  results  are  reported  of  a  series  of  experiments  conducted  for  the  pur- 
pose of  determining  the  number  of  days  that  the  hog  cholera  virus  retains  its 
virulence  outside  of  the  infected  animal.  Sterile  earth  contaminated  with 
blood,  urine,  and  feces  from  hogs  having  acute  hog  cholera  was  dried  for  vary- 
ing periods  of  time  and  then  mixed  with  feed  and  fed  to  susceptible  hogs. 
Urine  IS,  6,  5,  and  4  days  old  proved  to  be  nonvirulent ;  feces  18,  6,  and  5  days 
old  nonvirulent  and  4  days  old  slightly  virulent ;  blood  18  and  6  days  old  non- 
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vlrult'iil  ;iii(I  r»  (lavs  did  vifiilciit.  Slalilc  Hies  did  nut  Iraiisiiiit  Ihvu  cliolcra 
virus. 

A  hactoriolof^ical  study  of  lio.i,'  clinlcni  hlnod  sliowcd  the  jji-cseiico  <d"  J'tiriUii'i 
suilKntifvr  in  ">  out  of  S  cidtuivs,  atypical  li.  aniiir.stifcr  in  2,  and  J{.  pantlj/pho- 
stis  B  iu  one  cuUuiv.  Of  tlie  9  cultures  isolated  Ironi  the  tissues  of  raltbits 
tiiat  liad  l)een  inoculateil  with  lios  cliolera  blood,  5  proved  to  be  B.  mtipcsiifer, 
1  li.  paratiiphomiH  A,  2  B.  para  typhosus  B,  and  1  B.  paratyphosus  B  interinedi- 
aU'.  A  study  of  200  cultures  of  bacteria  isolated  from  hof?s  that  had  succunil)ed 
In  so-called  "mixed  infection"  indicated  that  B.  suipcsiifcr  predominated  in 
Ihe  body  tissues  and  B.  coli  in  the  intestines.  The  inoculation  of  suscctttible 
pifjcs  with  l)lood  collected  from  sick  lio<rs  in  14  outbreaks  which  did  not  have  the 
characteristic  syniptonis  of  hoj,'  cholera  produced  typical  hoj?  cholera  in  7 
cases.  Four  of  the  blood  samples  that  were  not  pathogenic  to  liofis,  rabbits, 
and  {ruinea  pijrs  were  from  hofis  showing  extreme  hemorrliagic  lesions  on  post 
mortem. 

The  section  on  swine  diseases  also  includes  brief  I'eports  of  work  on  hemor- 
rhagic septicemia,  swine  plague,  and  swine  dysentery. 

IOxi)erinii'nts  relating  to  hog  cholera  serum  i)roduction  are  reported  which 
indicate  that  virus  blood  from  hogs  killed  7  and  8  da.vs  after  inoculation  does 
not  produce  a  more  potent  serum  than  that  produced  with  virus  blood  from  hogs 
killed  from  4  to  6  days  after  inoculation.  Elevation  of  body  temperature  (106 
to  108"  F.)  is  thought  to  be"  a  safer  guide  in  virus  blood  production  than  fatal 
symptoms  or  extreme  cholera  lesions.  Negative  results  were  obtained  in  at- 
tempts to  correlate  the  presence  of  gas-producing  bacteria  in  cholera  blood  virus 
with  los.ses  following  hyperiumiunization  of  hogs. 

The  report  also  includes  a  brief  statement  regarding  the  investigatioi\  of 
forage  itoisoning,  and  data  on  the  laboratory  diagnoses  conducted  by  the  dei)art- 
ment,  and  on  the  production  and  testing  of  hog  cholera  serum  during  the  year. 

Hog  cholera  (Xorth  Dakota  ma.  Bnl.  136  {lim),  p.  22).— Experimenls  to 
determine  tlu'  effect  of  the  passage  of  hog  cholera  virus  through  foreign  species 
of  animals  are  reported.  In  the  case  of  peccaries  the  virus  remained  active  for 
susceptilde  pigs  through  four  passages  but  after  the  fifth  passage  lost  its  viru- 
lence. With  goats  the  virulence  was  destroyed  after  two  passages  and  with 
rabbits  after  one.  Neither  peccaries,  goats,  nor  ral»bits  contracted  the  disease, 
nor  did  the  virus  increase  in  potency  in  passage  through  these  species. 

Experiments  to  deternune  the  minimal  lethal  dosage  of  virus  for  susceptible 
pigs  indicated  that  quantities  as  small  as  0.(X)5  cc.  and  0.0025  cc.  of  potent  virus 
will  produce  the  disease.  In  dialysis  experiments  the  virus  failed  to  dialyze 
iu  either  0.8o  per  cent  NaCl  solution  or  in  distilled  water. 

Muligiiuiit  edema  in  swine,  F.  ruoKsciiKit  and  H.  A.  Hoffman  {Amer.  Jour. 
Vet.  Med.,  15  {l'J20),  No.  6,  pp.  2J)7-25],  fign.  //).— While  this  affection,  due  to 
BaciUiis  wdcmatis  mali(/ni,  has  seldom  been  recorded  as  occurring  in  swine,  the 
authors'  experience  in  Iowa  indicates  that  it  is  more  prevalent  than  is  gener- 
ally recognized. 

The  disease  in  swine  appears  to  have  usually  been  diagnosed  as  a  form  of 
septicemia  of  unknown  origin.  The  authors  have  observed  a  considerable  num- 
ber of  pigs  at  the  Sioux  City  .stockyards  which  succumbed  to  this  disease  inuue- 
diately  following  serum  sinuiltaueous  vaccination  for  hog  cholera.  A  report  of 
a  similar  loss  from  this  affection  is  said  to  have  been  received  from  Nebraska, 
the  dia^^osis  having  been  confirmed  by  bacteriological  exanunation. 

An  account  is  given  of  an  outbreak  which  occurred  in  a  serum  i)lant  in  which 
an  antitoxin  serum  was  protlucMl  by  innnunizing  the  pig  with  increasing  doses 
of  the  toxin.  The  organism  isolated  was  found  to  represent  a  new  variety. 
This  serum  protected  guinea  pigs  against  a  nmltiple  fatal  does  of  the  toxin. 
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Tlie  1' rot  luetic  111  oi"  an  iinlitoxic  serum  is  tlioujilit  to  prove  that  the  toxie  sub- 
stance contained  in  the  muscle  tiltrale  is  a  genuine  tuxin  and  not  a  detinite 
chemical  substance  of  an  aniin  character. 

Because  of  the  enormous  resistance  of  the  spores  of  this  organism  to  lieat  and 
to  ordinary  disinfectants,  the  usual  methods  for  preparing  the  field  of  inocula- 
tion are  ineffective.  The  authors  have  been  unable  to  demonstrate  the  presence 
of  this  bacillus  in  hog  cholera  serum  virus. 

Scrapings  made  from  the  skin  and  Ijristles  from  the  axillary  region  of  a  lot  of 
pgs  from  the  same  district  in  Arkansas  from  which  the  affected  pigs  originated 
were  examined  and  inoculations  made  of  guinea  pigs.  An  organism  was  recov- 
ered which  was  morphologically  and  culturally  identical  with  the  one  obtained 
from  pigs  dying  from  malignant  edema. 

"  The  experimental  investigations  have  shown  that  a  highly  potent  serum  can 
be  produced  by  immunizing  animals  with  the  toxin  of  the  malignant  edema 
bacillus.  At  pre.sent  we  are  not  prepared  to  state  the  therapeutic  value  of  such 
an  antitoxic  serum  in  foiidroyant  cases  of  malignant  edema,  but  the  situation 
might  be  handled  by  using  an  antitoxic  serum  as  a  prophylactic  in  herds  where 
previous  outbreaks  have  occurred.  This  antitoxic  serum  could  be  mixed  witli 
hog  cholera  serum  and  used  in  conjunction  with  the  latter  product.  At  present 
such  a  serum  is  not  obtainable  commercially.  However,  if  the  losses  from 
malignant  edema  following  simultaneous  vaccination  are  increased  to  an  alarm- 
ing extent  an  antitoxic  serum  can  easily  be  pre}iared  in  any  quantity." 

Swamp  fever  in  horses  (North  Dakota  Sta.  Bui.  136  {1920),  p.  21).— Brief 
reference  is  made  to  the  administration  of  extracts  of  Gastrophilus  in  experi- 
ments under  way.  The  injection  of  blood  from  an  experimentally  induced  case 
of  swamp  fever  into  normal  horses  showed  the  horse  to  continue  to  be  a  car- 
rier of  the  infection  after  10  and  11  years,  respectively. 
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study  of  relation  of  soil,  water,  and  crop  with  respect  to  irrigjation  and 
dry  farming  supplemented  by  irrigation,  1916-18  (New  ]\[e.rico  ^ta.  Rpt. 
1919,  pp.  26,  21). — Three  years'  study  on  the  movement  and  distribution  of 
moisture  in  soil  showed  that  24  hours  after  irrigation  the  first  foot  of  soil  con- 
tained an  average  of  12  per  cent  moisture,  with  a  diminishing  amount  toward 
the  bottom.  The  percentage  of  moisture  in  the  first  foot  24  hours  after  irriga- 
tion was  practically  the  same  regardless  of  whether  the  land  was  fallowed  or 
cropped.  There  was  considerable  irregularity  in  the  downward  movement  of 
water  after  irrigation,  both  as  to  its  rate  of  movement  and  amoimt  held  at 
various  depths.  Cropped  plats  receiving  5  in.  of  water  at  each  irrigation,  with 
a  total  of  55  or  60  in.  per  season,  showed  that  pi-actically  none  of  the  water 
percolated  beyond  the  reach  of  plant  roots.  Cropped  plats  receiving  3  in.  of 
water  at  each  irrigation,  with  a  total  of  40  to  45  in.  a  season,  showed  that  the 
maximum  depth  of  penetration  was  about  4  ft.  Fallow  plats  receiving  3  in.  of 
water,  with  a  total  of  15  to  18  in.  during  tlie  season,  showed  no  percolation  be- 
yond 10  f t. ;  while  5-in.  fallow  plats  receiving  a  total  of  25  or  30  in.  during  the 
season  showed  considerable  percolation  beyond  the  depth  of  10  ft. 

Subsoil  water  in  relation  to  tube  wells,  T.  A.  Miller-Brow nlie  {Indian 
and  East.  Engin.,  n.  ser.,  45  {1919),  No.  6,  pp.  191-193;  aha.  in  Engin.  and 
Contract.,  53  {1920),  No.  13,  pp.  3.55,  356).— It  is  stated  that  observation  of  a 
large  number  of  tube-well  installations  has  led  to  the  conclusion  that  the 
engineers  responsible  for  carrying  out  these  works  have  never  examined  the 
conditions  covering  underground  water  supply.  The  object  of  this  paper  is 
to  show  that  under  normal  conditions  a  permanent,  fixed  supply  from  tube 
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wells  can  be  obtained,  and  that  the  ultimate  head  or  depression  necessary  to 
obtain  this  supply  can  be  calculated  with,  fair  accuracy.  It  is  stated  that  the 
present  njetJiod  of  estimating  the  various  unknown  quantities  connected  with 
tube-well  water  supplies  appears  to  be  based  on  entirely  erroneous  assumptions. 

Observations  made  on  the  subsoils  of  the  Punjab  have  shown  that  the  slopes 
necessjiry  to  causo  water  motion  have  varied  from  1  in  2G0  in  moderately 
coarse  sand  to  1  in  175  in. -fairly  tine  sand.  With  Hatter  gradients  in  each  tjT)e 
of  Siind  there  is  no  apparent  motion.  Capillary  attraction  interferes  with  the 
true  How.  "  Observations  indicate  that  any  lateral  or  forward  moti(»n  of 
water,  where  the  hydraulic  gradients  are  slightly  less  than  tho.se  mentioned, 
is  so  slow  that  for  practical  purposes  it  may  be  neglected,  the  actual  velocity 
probably  not  exceeding  a  few  inches  per  day.  When  water  is  flowing  through 
sand  the  hydraulic  gradient  is  a  straight  line  as  long  as  the  sand  is  all  of 
similar  grade  and  density  and  all  cross  sections  on  the  line  of  flow  are  of 
equal  area." 

Tabular  data  are  given  on  tlie  permanent  (U'piession  head  in  tube-well 
Installations,  and  the  estimation  of  this  factor  is  considered  of  the  xitmost 
Importance. 

Methods  of  irrigation  and  distribution  of  crops  in  irrigated  areas,  I-II 
(Mcdios  que  se  UtiUzan  para  Suministrar  el  Riego  a  las  Ticrras  y  Dl-strihucidn 
de  los  Ctdtivos  en  la  Zona  Regahle.  {Madrid^:  Mm.  Fomento,  Dir.  Gen.  Agr., 
Minus  y  Monies,  1918,  I,  pp.  VII I +732;  II,  pp.  [U+SOO,  pis.  6,  figs.  76).— This 
work,  in  two  volumes,  is  a  compilation  by  the  Agricultural  Consulting  Board 
of  Spain  of  a  large  amount  of  information  on  iri'igation  practice  reported  by 
the  agricultural  engineers  of  40  Spanish  provinces.  It  includes  data  on  water 
supplies,  conveyance  and  distribution  of  water,  duty  of  water,  irrigation  struc- 
tures, soil  moisture  and  methods  of  irrigating  different  crops,  and  the  results 
of  numerous  irrigation  experiments  with  certain  crops. 

Public  Roads  (U.  S.  Dept.  Agr.,  Public  Roads,  2  (1920),  Xos.  21-22,  pp.  48, 
figs.  9 ;  2S,  pp.  32,  figs.  22). — These  numbers  of  this  periodical  contain  the  fol- 
lowing articles : 

Nos.  21-22. — Relations  of  the  States  with  the  Bureau  of  Public  Roads,  by 
O.  P.  Coleman ;  Federal  Control  and  Aid  for  Highways — Its  Results,  Merits, 
and  Limitations,  by  T.  H.  MacDonald ;  Making  Highways  Ornamental  and 
Useful,  by  .T.  A.  Hazelwoo'd ;  Design  of  Highway  Drainage  Structures,  by  C. 
Older;  The  Marking,  Signing,  and  Making  Safe  of  a  State  Highway  System, 
by  I>.  H.  Neilsen ;  Maps  of  State  Highway  Systems  for  the  I^se  of  the  Public, 
by  M.  W.  Watson ;  The  Alignment,  Grade,  Width,  and  Thickness  in  Design 
of  Road  Surfaces,  by  C.  M.  Upham ;  Highway  Administration,  by  G.  H.  Biles ; 
A  National  Program  for  Highway  Research,  by  A.  Marston ;  Shall  Contract 
Bonds  Be  Eliminated?  by  W.  G.  Thompson;  State  Testing  Engineers  and 
Chemists  Meet  in  Washington ;  Interesting  Federal-aid  Project ;  Graphical 
Progress  Report  in  Federal-aid  Road  Construction ;  and  December  and  January 
Federal  Aid, 

No.  23. — This  number  of  this  periodical  contains  the  following  articles: 
Mechanical  Concrete  Road  Finisher,  by  H.  G.  McKelvey  (see  p.  388)  ;  A  Con- 
venient Method  of  Computing  Cross  Sections,  by  G.  T.  McNab  (see  p.  388)  ; 
Sub.stantial  and  Attractive  Guard  Rail  on  Oregon  Road ;  Machinery  Replaces 
Hand  Labor  on  Minnesota  Project,  by  G.  C.  Scales;  Concrete  Pressure  against 
Forms,  by  E.  P.  Smith  (see  p.  388)  ;  Proper  Consistency  of  Bituminous  Ma- 
terials In  Highway  Engineering,  by  P.  Hubbard;  Federal-aid  Allowances — 
Project  Statements  Approved  in  February,  1920;  and  Tests  of  Road-building 
Rock  In  1919. 
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Country  roads,  R.  Martin  (Univ.  Tucumdn,  Ext.  Agr.  Dol.  35  [1919],  pp. 
12-17,  figs.  3). — Features  in  the  construction  and  maintenance  of  country  roads 
in  Argentina  are  briefly  discussed. 

A  convenient  method  of  computing  cross  sections,  G.  T.  IMcNab  ([/.  S. 
Dcpt.  Agr.,  Public  Roads,  2  (1920),  No.  23,  pp.  6-8,  figs.  2).— A  method  of  com- 
puting cross  sections  for  highway  earth  works,  based  on  the  method  of  comput- 
ing land  areas  by  latitudes  and  double  meridian  distances,  is  described. 

Mechanical  concrete  road  finislier,  H.  G.  McKelvey  (U.  S.  Dept.  Agr., 
Public  Roads,  2  (1920),  No.  23,  pp.  3-5,  figs.  3). — A  road-finishing  machine  pri- 
marily devised  for  concrete  roads  is  described  and  illustrated. 

The  machine,  sustained  on  four  flanged  wheels,  travels  on  the  ordinary  side 
forms  used  to  confine  the  concrete  or  brick  and  is  moved  forward  or  backward 
under  its  own  power,  operating  during  the  forward  movement  but  usually  run- 
ning idle  in  tlie  reverse  direction.  The  power  for  both  traction  and  operation 
is  furnished  by  a  4-h.  p.  air-cooled  gasoline  engine  protected  by  a  housing. 
The  threo  principal  members  of  the  machine  are  (1)  a  striking  template  with 
a  metal  edge  adjustable  to  the  crown  of  the  pavement,  (2)  a  tamper  consist- 
ing of  a  heavy  timber,  kiln-dried  and  oil-soaked,  and  shod  with  a  steel  channel, 
and  (3)  a  finishing  belt  attached  to  a  supporting  frame  at  the  rear  of  the 
machine. 

Concrete  pressure  against  forms,  E.  B.  Smith  (U.  S.  Dept.  Agr.,  Public 
Roads,  2  (1920),  No.  23,  pp.  15-20,  figs.  11). — This  is  a  progress  report  on  tests 
being  conducted  by  the  Bureau  of  Public  Roads,  from  which  the  following  con- 
clusions are  drawn  regarding  the  effect  of  the  various  factors  influencing  the 
design  of  concrete  forms : 

The  maximum  pressure  exerted  upon  the  forms  increases  as  the  rate  of  filling 
increases.  At  a  slow  rate  of  about  1  ft.  per  hour  the  pressure  is  approximately 
1  lb.  per  square  inch,  but  as  the  rate  increases  beyond  this  value  the  pressure 
increases  approximately  as  the  0.3  power  of  the  rate. 

Field  tests  which  were  made  in  places  where  the  distance  between  the  form 
walls  differed  indicate  that  the  maximum  pressures  obtained  increase  slightly 
with  the  mass  of  the  concrete  when  the  consistency  is  wet  and  sloppy.  This 
conclusion  probably  does  not  hold  in  the  case  of  dry  mixes.  Reinforcing  just 
inside  the  form  tends  to  slightly  decrease  the  pressures,  but  probably  this 
effect  would  be  neglected  in  determining  the  final  pressures  for  use  in  design. 

The  results  show  in  general  that  the  maximum  pressure  was  increased  as 
the  consistency  of  the  concrete  was  made  drier  within  the  limit  of  workability 
In  the  case  of  wet  or  sloppy  concrete  this  wedging  action  does  not  exist,  as 
there  is  approximately  a  static  fluid  pressure.  For  low  heads  the  di'y  concrete 
(when  tamped  as  usual)  will  give  the  greater  lateral  pressure,  but  for  heads 
of  4  ft.  or  more  and  within  the  time  when  initial  set  becomes  an  influencing 
factor  the  sloppy  mixtures  give  the  greater  pressure.  The  average  increase  of 
pressure  due  to  the  elfect  of  dry  mixtures  seems  to  be  0.3  lb.  per  square  inch  for, 
each  inch  decrease  in  the  standard  slump  test  less  than  a  5  in.  slump. 

The  richness  of  the  mix  also  affects  the  maximum  pressures  obtained — the 
richer  the  mix  the  greater  the  maximum  pressure — the  average  increase  being 
0.12  lb.  per  square  inch  for  each  per  cent  of  increase  in  the  ratio  of  the  cement 
to  the  aggregate  beyond  12  per  cent.  A  decrease  in  the  temperature  of  the 
concrete  retards  the  set  of  the  cement,  and  it  is  natural  to  suppose  that  this 
is  the  limiting  factor  in  the  maximum  pressure  obtained,  since  the  pressure 
increases  with  the  head  until  the  cement  takes  a  sufficient  set  to  begin  to  sup- 
port the  overlying  concrete. 

An  empirical  formula  giving  the  lateral  pressures  required  for  use  in  the 
design  or  the  investigation  of  the  strength  of  concrete  forms,  and  taking  into 
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account  the  nbove  factors,  is  P=H' *R*'X0.12C— 0.3S,  In  this  formula,  P= 
the  resultant  lateral  pressure  in  pounds  per  square  inch;  R=the  rate  of  fill 
In  feet  per  hour;  II=the  head  of  concrete  fill;  C=the  percentage  by  volume 
of  cement  in  the  combined  fine  and  coarse  aggregate;  and  S=the  consistency 
in  inches  of  slump. 

The  vertical  pressure  is  obtained  by  adding  0.25H  to  the  value  of  P  as  found 
above,  except  when  the  inside  distance  between  the  vertical  sides  of  the  form 
Is  greater  than  one-half  of  the  depth  of  fill.  Then  the  vaFiie  should  be  taken 
as  equal  to  the  weight  of  the  concrete.  The  value  for  H,  the  head  of  concrete. 
to  be  used  in  the  formula,  should  not  be  greater  than  one-half  the  rate  of  fill, 
except  where  agitation  is  vigorous  and  continuous  in  a  sloppy  mix,  when  this 
ratio  may  be  taken  up  to  three-fourths. 

Pressure  of  g:reen  concrete  against  forms,  E.  B.  Smith  {Concrete  [Detroit, 
ilich.],  16  (1920),  No.  3,  pp.  158-161,  fujs.  5).— This  is  a  less  detailed  report  of 
tlie  experiments  noted  above. 

Determining  bitumen  content  in  bituminous  concrete,  II,  M.  Gbeen 
{Enyin.  Neios-Rec,  84  (1920),  No.  18,  pp.  871,  872).— On  the  basis  of  studies  con- 
ducted at  the  Texas  Agricultural  and  Mechanical  College  a  method  of  pro- 
portioning the  bitumen  content  in  bitumhious  concrete  is  described,  whicli 
takes  into  consideration  surface  area  of  aggregate,  consistency  of  bituminous 
cement,  absorption  of  aggr(>gate,  and  spocilic  gravity  of  aggregate. 

Chemistry  of  materials  of  the  machine  and  building  industries,  R.  B. 
Leighou  (Neio  York:  Mc(Jraw-.Hill  Boole  Co.,  hic,  1917,  pp.  XV-\-U9,  figs.  75). — 
The  object  of  this  book  is  to  supply  information  concerning  the  cliemical 
properties  of  the  materials  commonly  employed  in  building  construction  and 
equipment  and  in  machinery  construction  and  operation. 

The  following  chapters  are  included:  Water  for  steam  genei'ation ;  fuels; 
refractory  materials  for  furnaces ;  iron  and  steel.;  the  cori'osion  of  iron  and 
steel;  the  nonferrous  metals;  the  nonferrous  alloys;  solder;  foundry  sands; 
building  stones ;  lime  and  gypsum  products ;  Portland  cement ;  clay  and  clay 
products;  paints,  varnishes,  stains,  and  fillers;  lubricants;  glue;  rubber; 
electrical  insulating  materials;  primary  electric  cells;  secondary  cells;  and 
hydrometry. 

Internal-combustion  engine  fuels,  E.  W.  Dean  (Jour.  Soc.  Automotive 
Engin.,  6  (1920),  No.  2,  pp.  107-117,  fiyfi.  iS).— The  manufacture  and  testing  of 
Internal  combustion  fuels  is  described  in  some  detail,  with  particular  ref- 
erence to  their  use  in  tractor  engines. 

Report  of  the  Inter-Departmental  Committee  on  various  matters  con- 
cerning the  production  and  utilization  of  alcohol  for  power  and  traction 
purposes,  B.  Reuwood  (London:  Interdept.  Com.  Alcohol  Motor  Fuel,  1919,  pp. 
8). — The  results  of  an  investigation  into  the  use  of  alcohol  for  power  and  trac- 
tion purposes  are  reported,  and  recommendations  as  to  governmental  action 
are  given. 

Tractor  experience  in  Kentucky,  W.  D.  Nichoixs  (Kentucky  Sta.  Bui.  222 
(1919),  pp.  47-68,  figs.  4)- — This  bulletin  reports  the  experience  of  tractor 
owners  on  320  farms  in  Kentucky  in  1918. 

Seventy-one  per  cent  of  the  tractor  owners,  on  farms  averaging  493  acres  in 
edze,  reported  a  profitable  Investment.  A  unit  of  work  with  the  tractor  cost 
more  on  small  farms  than  on  large  farms.  The  reports  indicate  that  the 
smallest  size  of  farm  on  which  a  tractor  may  be  used  economically  is  about 
175  acres.  The  3-plow  size  of  tractor  was  recommended  by  a  great  majority 
of  the  owners  reporting  on  this  point.  The  average  number  of  days  of  work 
reported  was  49.5  per  farm  for  12  months.  Adding  to  this  the  custom  work 
done,  the  work  averaged  55  days  for  the  year.    The  average  number  of  acres 
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of  land  plowed  per  day  was  6.26  for  the  2-plow  tractor,  7.77  for  the  3-plow» 
and  10.9  for  those  of  the  4-plow  size  and  larger.  The  use  of  the  tractor 
enabled  these  farmers  to  reduce  the  number  of  work  animals  from  an  aver- 
age of  10.6  to  8.7. 

The  amount  of  fuel  used  per  acre  for  plowing  with  tractors  of  all  sizes 
averaged  2.9  gals,  and  the  amount  of  lubricating  oil  about  0.2  gal.  per  acre. 
The  life  of  the  tractors  as  estimated  by  213  owners  was  7.3  years.  The  cost 
per  acre  for  plowing  with  a  tractor  is  about  $1.70.  This  includes  repairs, 
depreciation,  interest,  taxes,  insurance,  fuel,  lubricants,  and  labor.  Of  1.51  of 
these  tractors  used  for  cutting  silage,  all  but  8  were  reported  as  furnishing 
ample  power  for  that  purpose.  Of  the  traOtor  owners  doing  custom  work  a 
majority  expressed  the  opinion  that  it  does  not  pay. 

Notes  on  the  tractor  in  the  United  States,  O.  Peeh:s  {Brasil  Agr.,  4  {1919), 
Nos.  6,  pp.  153-159;  7,  pp.  188-193;  8,  pp.  226-228,  figs.  9).— In  this  paper,  a 
contribution  from  the  Georgia  State  College  of  Agriculture,  practice  in  the 
design,  operation,  testing,  and  practical  use  of  tractors  in  the  United  States  is 
reviewed. 

The  tractor  (Topeka,  Kans.:  Capper  Farm  Press,  3.  ecL,  rev.  and  enl.  [1920], 
pp.  56,  figs.  39). — This  is  a  general  summary  of  data  on  the  practical  use  of  the 
tractor. 

Tractor  ploveing  speeds,  O.  B.  Zimmerman  (Jour.  Soc.  Automotive  Engin., 
6  (1920),  No.  2,  pp.  133-137,  figs.  iO).— Considerable  data  on  tractor  plowing 
speeds  are  summarized,  witli  particular  reference  to  the  economic  side  of  the 
question. 

It  is  concluded  that,  placed  upon  a  comparable  basis  and  with  reasonable 
assumptions  supplementing  the  carefully  prepared  and  conducted  experiments 
used,  the  most  economical  plowing  speeds  are  unquestionably  below  3  miles  per 
hour,  the  cost  rising  rapidly  from  about  2  miles  per  hour.  "  If  plows  are  de- 
signed to  meet  higher  speeds  they  can  lielp  only  in  reducing  the  greatly  in- 
creased costs  at  the  higher  speeds,  but  they  can  not  by  any  means  veer  the 
economical  point  above  3  miles  per  hour.  The  argument  for  better  breaking 
up  of  the  soil  at  the  higher  speeds  is  heavily  paid  for,  and  it  is  more  economical 
to  perform  the  operation  of  harrowing  either  separately  or  behind  the  plows 
than  to  try  to  accomplish  it  by  rapid  plowing.  To  attain  the  very  best  results 
with  the  plowing  outfits,  speed  ratios  of  plow  gearing  and  throttle  should  cover 
the  ranges  from  If  to  3  miles  per  hour.  This  would  permit  the  most  flexible 
ranges  to  meet  the  various  soil  resistances. 

"  It  appears  that  in  heavy  land  and  in  plowing  up  to  8  in.  in  depth  with  small 
tractors,  greater  acreage  would  be  attained  by  the  use  of  10  or  12-in.  Instead  of 
14-in.  plow  bottoms.  ...  A  better  adjustment  of  cutting  width  is  also  pos- 
sible." 

The  time  required  to  plow  one  acre  is  tabulated  from  tests  with  relation  to 
the  number  of  plows  pulled,  as  follows:  Heavy  land,  2  plows  1.212  hours  per 
acre,  .3  plows  1.095  hours,  4  plows  1  hour,  and  5  plows  0.926  hour ;  on  light 
land,  2  plows  0.643  hour,  3  plows  0.563  hour,  4  plows  0.560  hour,  5  plows  0.462 
hour,  6  plows  0.426  hour,  and  7  plows  0.4  hour. 

The  installation  of  dust-collecting  fans  on  thrashing  machines  for  the 
prevention  of  explosions  and  fires  and  for  grain  cleaning,  H.  E.  Roetue,  jb., 
and  E.  N.  Bates  (U.  S.  Dept.  Agr.,  Dept.  Circ.  98  (1920),  pp.  11,  figs,  ii).— This 
circular  deals  with  the  general  features  in  the  design,  cx)nstruction,  and  instal- 
lation of  fans  for  the  collection  of  dust  from  thrashing  machines  to  prevent  dust 
explosions.  A  number  of  the  most  effective  and  satisfactory  fans  are  illustrated 
and  discussed. 


1920)  EURAL   ENOINEEEING.  391 

"  Extensive  investigations  and  experiments  have  shown  that  to  be  most  effec- 
tive and  siitlsfactory  snch  iHiuipment  for  tlirashers  should  embody  as  many  as 
possible  of  the  following  general  points  of  design  and  construction:  (1)  A  cen- 
trifugal type,  steel-plate  exhaust  fan  is  most  desirable.  (2)  A  single-inlet- 
typc  fan  lias  the  advantage  of  offering  the  least  obstruction  to  the  deck.  (3) 
The  fan  drive  should  be  as  direct  as  possible  from  the  cylinder  shaft.  The  fan 
pulley  should  be  as  large  as  practicable  to  prevent  undue  slippage  of  the  belt 
A  minimum  diameter  of  4  in.  is  suggested.  (4)  A  light  running  fan  of  simple 
but  rigid  construction,  securely  attached  to  the  frame  of  the  separator,  answers 
the  puri>ose  best.  (5)  Ample  exterior  bearings  should  be  provided,  with  no 
overhang  of  the  shaft.  (6)  For  medium  sized  machines,  ranging  from  26  to  46 
in.  to  32  by  54  in.,  the  fan  should  have  a  peripheral  speed  of  approximately 
6,500  ft.  per  minute,  with  a  capacity  under  field  conditions  of  from  35  to  40 
cu.  ft.  of  air  per  second.  These  values  would  be  slightly  greater  for  the  larger 
and  slightly  less  for  the  smaller  machines.  ...  (7)  The  eye  or  inlet  of  the 
fan  should  be  located  opposite  tlie  fun  pulley  at  the  center  of  the  casing.  The 
discharge  pipe  should  have  an  area  at  least  as  great  as  that  of  the  inlet.  .  .  . 
(8)  The  intake  hood  should  be  tapered  and  the  intake  should  cover  a  deck  area 
of  not  less  than  600  sq.  in.  (9)  The  intake  should  be  centered  and  plactnl  at  a 
forward  position  on  the  deck.  On  most  machines  this  location  would  be  over 
the  beater.  (10)  If  straw,  grain,  or  other  heavy  material  is  thrown  upward 
into  the  fan  intake  by  the  beater  or  cylinder  of  tlie  separator,  it  will  be  neces- 
sary to  place  a  deflection  plate  or  bafile  board,  preferably  metallic,  under  the  in- 
take at  an  angle  of  approximately  30°  with  tlie  deck.  (11)  The  absence  of 
sharp,  abrupt  curves  or  bends  in  the  intake  and  connecting  parts  is  most  im- 
p<jrtant.  .  .  .  (12)  The  fan  discharge  should  be  conducted  through  a  metal 
pipe  to  the  rear  of  the  separator,  thence  by  a  canvas  tube  into  the  base  of  the 
straw  stack." 

Concrete  and  steel  fence  posts,  J.  J.  Crumley  (Mo.  Bui.  Ohio  Sta.,  5  (1920), 
No.  4j  PP-  107-110). — Studies  extending  over  two  years  of  some  10,000  concrete 
and  steel  posts  in  service  are  briefly  reported. 

The  concrete  posts  were  round,  rectangular,  triangular,  T-shaped,  and  flat  on 
one  side  and  round  on  the  other.  It  was  found  that  the  type  of  reinforcement 
has  a  very  important  bearing  on  durability,  its  most  important  influence  being 
on  the  tendency  of  the  post  to  disintegrate.  Thin  flat  strip  and  broad  corru- 
gated stt'cl  reinforcing  were  failures.  Better  results  were  obtained  by  the  use 
of  six  No.  9  smooth  wires.  The  results  indicate  that  the  reinforcement  should 
be  in  compact  form,  either  square  or  round,  and  should  not  be  too  close  to  the 
surface  of  the  post.  The  two  principal  sources  of  weakness  found  in  concrete 
posts  were  tendency  to  disintegrate  and  brittleness. 

The  steel  posts  were  found  to  differ  considerably  from  concrete  in  their 
period  of  use.  "  The  f(>nces  examined  seem  to  indicate  that  the  quality  of 
metal  of  which  the  posts  are  made  is  a  greater  factor  in  durability  than  the 
covering  of  paint,  or  even  of  zinc.  Taking  into  account  the  various  types  of 
steel  posts,  the  fences  examined  would  place  this  material  in  a  class  about  with 
white  cedar.  The  examination  of  tliese  10,000  concrete  and  steel  posts  in  actual 
service  in  fences  seems  to  indicate  that  these  two  materials,  especially  the  con- 
crete, hav(>  fallen  far  below  what  was  expected  of  them." 

Preservative  treatments  for  willow  fence  posts,  K.  E.  Blaib  {U.  S.  Dept. 
Affr.,  Dept.  Circ.  15  (1920),  pp.  76,  77).— ExiMjriments  at  the  Yuma  Reclamation 
Project  Experiment  Farm  on  tlie  preservative  treatment  of  419  willow  fence 
posts,  not  less  than  5  in.  at  the  smallest  diameter,  are  reported,  showing  that 
placing  the  posts  in  commercial  creosote  maintained  at  a  temperature  of  200° 
F.  for  two  hours  gave  the  best  results.    The  next  best  results  were  obtained  by 
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placing  the  posts  in  a  3  per  cent  zinc  chlorid  solution  for  2i  hours  at  a  temr 
perature  of  200°.  All  the  posts  were  serviceable  for  about  four  years  and  a 
very  few  were  still  serviceable  at  the  end  of  seven  years. 

Time-saving  equipment  for  handling  growing  cliicks,  G.  II.  Sho^jp  (Wash- , 
ington  Sta.,  West.  Wash.  ,S'i«.  Mo.  Bui.,  8  {1920),  No.  2,  pp.  2^-28,  figs.  /,).— 
Forced   roost  equipment,  an   outside  feeding  liopper,  and  automatically  filled 
water  troughs  are  described  and  illustrated. 

Potable  water  for  country  houses  ( Univ.  Tucumdn,  Ext.  Afjr.  Bol.  35 
11919],  pp.  1-11,  figs.  Jf). — This  report  deals  with  wells  and  springs  and  their 
contamination  and  protection,  with  reference  to  conditions  and  practice  iu 
Argentina.  The  use  of  cemented  brick,  cemented  tile,  and  concrete  well  linings 
is  recommended,  with  a  concrete  seal  at  the  top  in  all  cases. 

Disinfection  by  boiling  and  chlorination  is  also  briefly  discussed. 

RURAL  ECONOMICS. 


Factors   affecting   labor  and   miscellaneous   costs   of    producing   crops, 

C.  W.  MoJNTGOMERY  (Mo.  Btil.  OUio  Sttt.,  5  (1920),  No.  5,  pp.  154-15S).— Account 
is  rendered  of  man,  horse,  and  tractor  hours  and  miscellaneous  costs,  including' 
seed,    manure,    green    manure    crops,    lime,    thrashing,    twine,    coal,    etc.,    of^ 
producing  crops  without  regard  for  investment  in  land,  buildings,  overhead^ 


charges,  or  depreciation.     The  costs  shown  as  determined  on  the  Northeastern. 
Test  Farm,  Cuyahoga  County,  Ohio,  may  be  summarized  as  follows : 


Miscellaneous  crop  costs,  Northeastern  Test  Farm,  1917-1919. 


Total  cost. 

Cost  per  bushel. 

Cost  per  toa.  ;Ii 

Year. 

Com. 

Oats. 

Wheat. 

Soy- 
bean 
liay. 

Clover. 

Corn. 

Oats. 

Wheat. 

Soy- 
bean 
hay. 

Clovcc   1 

1917 

$41. 39 
53.34 
65.  CI 

$22.41 
2S.  ^0 
30.32 

$32.51 
41.31 
51. 'IS 

$25. 48 
23.(7 
33.21 

$12. 71 
18.  22 
23.  <8 

£9.r2 
1.33 
1.C3 

83.48 
.37 
.53 

$1.02 
1.73 
1.40 

$10. 75 
17.  C3 
20.12 

S13.S^| 

n.Gii 

17.23| 

1918 

1919 

The  5-year  average  yield  and  value  per  acre  for  3-year  and  5-ycar  rotations 
on  the  above  farm,  1915-1919,  are  tabulated.  Comparison  is  made  of  figures 
secured  at  other  county  experiment  farms  from  wliich  tlie  conclusion  is  arrived 
at  that  the  factors  influencing  the  cost  of  producing  a  corn  crop,  leaving  out 
tlie  value  of  land,  buildings,  tools,  and  overhead  charges  are  (1)  the  natural 
soil  conditions,  (2)  getting  a  good  seed  bed,  (3)  getting  a  good  stand,  (4) 
weed  infestation  and  disease  infection,  (5)  weather  conditions,  and  (6)  price  of 
labor  and  cost  of  soil  amendments. 

[Economic  and  crop  conditions  on  the  Yuma  Reclamation  Project  in 
1918],  R.  E.  Blair  {U.  S.  Dcpt.  Agr.,  Dcpt.  Circ.  15  (1920),  pp.  3-10,  13-21, 
23-25,  77,  figs.  10). — In  these  pages  of  tliis  report  a  summary  is  given  of  irriga- 
tion development  on  the  Yuma  Reclamation  Project  during  the  7-year  period 
from  191.;  to  1919,  inclusive,  the  items  of  comparison  relating  to  the  amount  of 
watei  used,  area  irrigated,  population,  operation  of  farms,  and  value  of  crops. 

It  is  noted  that  the  number  of  farms  being  operated  by  tenants  dwreased 
frcm  6ti.2  ptr  cenc  during  1917  to  40.9  per  cent  during  1918,  tliis  condition  bein^ 
probably  due  iu  part  tc  the  fact  that  the  prospects  for  good  prices  induced 
liiiujy  landowners  to  operate  their  ovni  farms. 
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Cotton  production  was  stimulated  materially  by  prevailing  high  prices.  Ine 
yields  and  farm  values  of  all  crops  grown  are  recorded,  and  special  reports 
are  given  relating  to  cotton,  alfalfa,  wlieat  and  barley,  miscellaneous  crops, 
and  live  stock  industries  for  the  year. 

Our  basic  industry,  America's  agricultural  prosperity  (New  York:  Guar- 
anty Trust  Co.  [1!)20],  pp.  16,  figs.  10). — This  is  an  adaptation  with  special  ref- 
erence to  the  Importance  of  agriculture  in  the  problem  of  extending  credits 
to  P]urope  of  material  noted  from  another  source  (E.  S.  R.,  43,  p.  92). 

Britisli  crop  production,  E.  J.  Kussell  {Nature  [London],  105  {1920),  Nos. 
2632,  pp.  176-178;  26S3,  pp.  206-208). — This  article  discusses  the  re'.ative  merits 
and  costs  of  different  types  of  farming  in  Great  Britain,  and  presents  data 
on  the  production  and  consumption  of  the  more  important  crops  of  the  country 
with  a  view  to  pointing  out  how  the  demands  xipon  British  agriculture  may  be 
met.  The  problem  is  considered  as  resolving  itself  into  the  development  of  a 
system  of  husbandry  which  suits  the  natural  conditions  equally  as  well  as  grass 
farming,  and  is  also  as  productive  of  total  wealth  as  arable  crops.  It  is  believed 
that  in  the  future  development  of  British  agriculture  combinations  of  crops 
best  suited  to  particular  conditions  will  be  worked  out,  the  yield  and  feeding 
value  of  each  crop  will  be  increased  by  the  proper  use  of  artificial  fertilizers, 
and  possibly  also  greater  improvement  will  be  achieved  through  plant  breeding. 

Italy's  efforts  to  stimulate  agricultural  i)roduction,  H.  C.  MacLkan  {U.  S. 
Dept.  Com.,  Com.  Rpts.,  No.  112  {1920),  pp.  868-^73).— Statistics  are  given  for 
Italy's  total  imports  and  exports  and  imports  of  cereals  and  flour,  1913-1918, 
showing  the  excess  of  imports  over  exports  and  the  relative  importance  of 
cereals  with  regard  to  the  trade  balance;  also  for  production  and  imports  of 
grains  in  1913,  and  of  wheat  from  1910-1919.  Factors  affecting  agriculture 
and  governn:ent  measures  to  increase  the  grain  acreage  are  discussed,  including 
official  measures  for  the  importation  of  agricultural  implements,  encourage- 
ment of  motor  cultivation,  requisitioning  of  fertilizers,  facilitation  of  agricul- 
tural credit,  and  price  fixing  on  wheat. 

The  future  grain  supply  of  Austria-Hungary,  D.  Fakag6  {Die  Zukiinftigo 
GctreidevciKorgung  Ocsterreicli-Ungarns.  Belgrade:  Govt.,  1917,  pp.  28). — In 
this  publication,  issued  in  1917,  attention  is  directed  to  statistics  of  grain  con- 
eumption  in  Austria-Hungary  and  the  allotment  of  the  grain  crop  to  liuman 
needs,  live  stock  feediHg,  and  industrial  purposes,  respectively.  It  is  urged  that 
the  use  of  commercial  feeds  and  the  curtailing  of  brewing  and  distilling  indus- 
tries are  imperative  in  order  to  insure  satisfaction  of  human  needs.  Govern- 
ment regulation  of  grain  marketing  is  recommended,  and  what  the  author 
considers  some  outstanding  policies  for  a  program  of  control  are  outlined. 

Economics  of  wheat  production  in  South  Africa,  H.  Wolfe  {So.  African 
Jour.  Indus.,  3  {1920),  No.  3,  pp.  207-216). — I^conomic  factors  that  lay  charges 
on  South  African  wheat  additional  to  world  prices  or  to  that  of  Australian 
wheat  are  discussed  here,  namely,  the  marginal  productivity  of  the  South 
African  wheat  land,  the  protective  tariff  on  wheat,  preferential  railroad  rates, 
and  costs  of  tran.sportatiou.  It  is  maintained  that  the  South  African  farmer 
Is  not  to  be  recommended  to  increase  wheat  production  imder  existing  condi- 
tions of  competition,  trans-portation,  labor,  productivity  of  i\w  land,  and  credit. 

Farm  allo4:nients  and  farm  laborers'  allotments  in  the  Delhi  States  land 
settlement  {Sacramento,  Cat.:  State  Land  Settlement  Bd.,  1920,  pp.  S,  pi.  1). — 
In  this  pamioidet  is  offered  information  pertinent  to  the  settlement  of  an  area 
of  about  8,000  acres  in  INIerced  County,  Cal.  A  map  is  given  showing  a  subdi- 
visional  plan  of  the  first  unit  of  a  settlement. 

Cooperative  credit  institutions  in  the  United  States,  J.  B.  Mokman  {.Ann. 
Amcr.  Acad.  Polit.  and  Soc.  ScL,  87  {1920),  No.  176,  pp.  172-182).— This  discus- 
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sion  includes  urban  and  rural  credit  unions  and  Federal  cooperative  farm  loan 
credit,  the  latter  outlining  briefly  the  Federal  Farm  Loan  Act  and  describing 
Federal  land  banks  and  joint  stock  land  banks  as  instruments  for  encouraging 
agriculture,  promoting  thrift,  and  extending  credit 

The  Federal  farm  loan  system,  A.  C.  Wiprud  {St,  Paul,  Minn.:  Virtue  Print- 
ing Co.,  1919,  pp.  30). — This  paper  presents  particularly  some  of  the  cooperative 
aspects  of  the  Federal  farm  loan  system,  its  organization,  the  appraisal  of  farm 
land  values,  nature  and  benefits  of  loans,  and  method  of  financing. 

Agricultural  prices,  H.  A,  Wallace  (Des  Moines,  Iowa:  Wallace  Puh.  Co.. 
pp.  22-i,  flf/'f-  19). — In  Part  I  of  this  statistical  study  are  found  discussions  of  the 
price  registering  system  on  the  Chicago  Board  of  Trade,  of  three  prominent 
agricultural  price-making  forces— cost  of  production,  supply  and  demand,  and 
strategic  causes,  and  particularly  of  the  ratio  method  of  determining  cost  of 
production.  The  latter  is  applied  to  hog  prices,  illustrating  the  determination 
by  corn-hog  ratios  of  the  production  cost  of  pork  and  variations  between  this 
and  the  actual  price  in  short-time  periods,  showing  on  the  other  hand  the  close 
agreement  between  actual  price  and  supply  and  demand  price.  This  method  is 
also  applied,  although  less  in  detail,  to  cattle  prices,  packer  prices,  and  milk 
and  crop  prices.  Chapters  are  included  on  consumers'  ratios,  technique  and 
limitations  of  the  ratio  method,  retail  and  wholesale  prices,  pork  exports  the 
barometer  of  corn  belt  prosperity,  corn  belt  land  values  in  relation  to  cost  of 
producing  corn,  price  stability  and  soil  fertility,  and  measuring  total  crop  pro- 
duction. 

Part  II  covers  the  mathematical  study  of  supply  and  demand  in  the  hog 
market,  predicting  the  future  of  hog  prices,  and  limitations  of  the  mathematical 
method.  The  author  urges  that  farmers  unite  to  insure  to  themselves  a  price 
represening  ratio  or  cost  of  production  by  regulating  the  supply,  educating 
consumers  to  seasonal  vagaries  and  emergencies,  and  cooperating  with  capital 
and  labor  in  order  that  fluctuations  in  supply  and  demand  may  be  reduced  to  a 
minimum  and  excessive  profit  or  loss  on  temporary  situations  eliminated.  Edu- 
cation in  price  judging  with  the  practical  use  of  coefficients  and  lines  of  regres- 
sion in  determining  prices  from  business  conditions  and  the  supply  as  well  as 
adequate  research  in  the  statistical  method  in  the  agricultural  world  are  also 
urged.  In  the  appendix  are  given  tabulations  of  agi-icultural  prices  for  pre- 
war years  as  suggestive  study  material. 

Government  control  over  [food]  prices,  P.  W.  Gabeett  et  al.  {War  Indus. 
Bd.  [U.  -S.]  Price  Bui.  3  {1920),  pp.  1^150,  565-639.  figs.  15).— These  sections  of 
a  bulletin,  which  is  one  of  a  series  previously  noted  (E.  S.  R.,  42,  p.  191),  give 
a  brief  historical  survey  of  the  war-time  rise  of  prices,  together  with  conditions 
which  threatened  further  increases,  various  agencies  of  price  control,  policies, 
and  control  systems.  An  analysis  of  license  control  is  made  with  reference  to 
distinct  groups  of  foods  under  the  main  divisions  of  wheat,  flour,  and  bread; 
sugar ;  live  stock  and  meats ;  poultry  and  dairy  products ;  oleomargarin ;  cotton 
seed  and  cottonseed  products ;  canned  and  dried  foods ;  rice  and  rice  flour ; 
coarse  grains  and  feedstuff s ;  coffee ;  and  the  collateral  commodities,  ammonia, 
ice,  and  arsenic.  The  substance  of  all  formal  and  informal  regulations  is  also 
presented  in  compact  form. 

Farmers'  Market  Bulletin  {North  Carolina  Sta.,  Faiiners'  Market  Bui.,  7 
{1920),  No.  35,  pp.  12,  fig.  1). — In  this  number  is  the  usual  list  of  products  which 
farmers  have  for  sale,  together  with  an  outline  of  a  proposed  plan  for  con- 
ducting cooperative  wool  auction  sales,  and  a  description  of  the  food  products 
inspection  service  of  the  Federal  Bureau  of  Markets. 


1920]  AGRIOULTURAL  EDUCATION.  395 

Acreage  and  live  stock  returns  of  England  and  Wales  with  snmmaries 
for  the  United  Kingdom,  R.  J.  Thompson  (ISfl.  Af/r.  and  Fisheries  [London], 
Agr.  Statis.,  54  (1919),  No.  1,  pp.  ^2).— This  roport  with  statistical  tables  con- 
tinues information  previously  noted  (B.  S.  R.,  40,  p.  594). 

[Agriculture  in  Japan],  S.  Sato  (Japan  Year  Book,  1919,  pp.  536-556). — 
Information  recardinp  aprioulture  noted  for  earlier  years  (E.  S.  R.,  41,  p.  493) 
Is  continued  in  this  chapter. 

AGRICULTURAL  EDUCATION. 

[Report  of  the  Executive  Committee  of  the  Association  of  Land-Grant 
CoUeges],  J.  L.  Hills  (Assoc.  Land-Grant  Col.  Bui.  1  (1920),  pp.  8).— This  ia 
the  first  of  a  series  of  bulletins  to  be  issued  following  each  meeting  of  the 
Executive  Committee  of  the  Association  of  Land-Grant  Colleges,  and  deals 
with  the  mooting  hold  at  Washington,  D.  C,  January  12  and  13,  1920.  It 
talies  up  the  present  status  of  the  engineering  experiment  station  legislation, 
home  economics  experiment  stations,  a  hearing  before  the  House  Committee 
on  Agriculture  touching  the  need  of  increased  funds  for  research  and  an  in- 
crease in  the  supplementary  Smith-Lever  extension  funds,  etc. 

Extension,  C.  G.  Woodbuky  (Indiana  ISta.  Rpt.  1919,  pp.  37-J/3). — This  is  a 
summarized  report  on  the  work  of  the  extension  department  for  the  year 
ended  June  30.  1919. 

As  demonsti-ating  the  value  of  cow-testing  work,  a  comparison  is  included 
of  the  10  highest  and  10  lowest  producers  in  one  of  the  10  cow-testing  asso- 
ciations showing  the  following  differences  hetween  good  and  poor  cows,  viz, 
an  lncrea.'«  6,700  lbs.  of  milk,  312  lbs.  of  fat,  $33.10  in  the  cost  of  feed,  and 
$138.73  profit  nhove  the  feed  cost.  Tests  by  the  home  demonstration  agent  in 
cooperation  with  schools  among  children  receiving  different  kinds  of  food 
showed  that  milk  was  necessary  for  the  development  of  the  children  so  that 
they  might  do  the  best  work  in  school.  With  the  aid  of  special  garden  super- 
visors and  assistant  county  agents  more  that  640,000  home  gardens  covering 
un  area  of  10(t,000  acres  and  producing  vegetables  estimated  at  $15,000,000  in 
value  were  grown  in  the  State  during  the  past  year.  Through  county  agents 
and  individual  farmers  over  5,507  plans  for  farm  buildings  and  other  equip- 
ment were  sent  out,  with  a  total  of  12,023  blue  prints.  In  the  5-acre  corn- 
growing  contest,  enrolling  900  farmers,  4  farmers  produced  an  average  of 
104.3  bushels  per  acre.  19  an  average  of  88.9  bushels  per  acre,  and  51  an 
average  of  70  bushels.  A  siiecial  wheat  campaign  conducted  in  the  fall  of 
1918  in  cooperation  with  the  Indiana  Committee  on  Food  Production  and 
Conservation  resulted  in  an  actual  increase  of  555,500  acres  in  the  amount  of 
wheat  seeded  last  fall,  more  than  a  22  per  cent  increase  over  the  previous  year. 

Women's  institutes  (Agr.  Gaz.  Canada,  7  (1920),  No.  S,  pp.  232-240).— A 
series  of  brief  statements  is  given  describing  the  systems  of  organization  and 
administration  of  women's  in.stitutes  in  the  Provinces  of  Prince  Edward  Island, 
Nova  Scotia,  New  Bnmswick,  Quebec,  Ontario,  Manitoba,  Saskatchewan,  and 
British  Columbia,  by  the  provincial  oflicers  in  charge  of  this  work.  These  sys- 
tems are  not  uniform  in  the  various  Provinces,  but  the  functions  of  the  institutes 
and  the  work  performed  by  them  are  practically  the  same  in  all  parts  of  Canada. 
In  all  of  the  I'rovinces  except  British  Columbia  this  work  is  as.sisted  to  some 
extent  by  funds  provided  under  The  Agricultural  Instruction  Act. 

Training  returned  soldiers  (Agr.  Gaz.  Canada,  7  (1920),  Nos.  2,  p.  115;  S, 
pp.  21S-215). — This  is  a  series  of  brief  reports  of  the  work  in  training  returned 
soldiers  at  the  experimental  farms  or  stations  at  Agassiz  and  Summerland, 
B.  C. ;  Keutville  and  Nappan,  N.  S. ;  Fredericton,  N.  B. ;  and  Lennoxville,  Que. 


396  EXPERIMENT  STATION  RECORD.  [Vol.  43 

The  work  of  the  school  of  Piracicaba,  F.  T.  de  Sousa  Reis  (Bol.  Agr. 
ISao  Paulo],  20.  set:,  1919,  Nos.  6,  pp.  179-190,  figs.  J,;  7,  pp.  255-263,  figs.  2).— 
This  is  a  discussion  of  the  developments  in  organization  and  instruction  of  the 
Luis  de  Queiroz  School  of  Agriculture  at  Piracicaba,  Brazil. 

General  science  and  vocational  education,  A.  W.  Nolan  (School  Sci.  and 
Math.,  20  (1920),  No.  5,  pp.  ^5Jt-Jf56). — In  the  author's  opinion  there  are  in  all 
vocational  work  three  phases  of  instruction  to  use  in  following  out  a  curriculum, 
which  may  be  called  the  "  three  r's  "  of  vocational  education,  viz,  rules,  reasons, 
and  related  subjects.  While,  in  a  consideration  of  vocational  methods  to  be 
used,  the  strictly  vocational  point  of  view  would  emphasize  the  rules  of  pro- 
cedure not  only  learned  but  carried  out  to  assure  skill  in  the  manipulative  proc- 
esses, vocational  efficiency  and  progress  require  that  the  student  pursue  his 
training  into  the  realm  of  reasons,  principles,  and  related  studies.  It  is  here 
that  general  science  may  tie  up  at  every  point  in  vocational  etlucation,  as  a  ref- 
erence study,  to  give  reasons,  explain  principles,  and  lead  into  related  matter, 
for  every  manipulative  process  of  all  the  vocations  under  the  Smith-Hughes  Act. 
The  organization  of  general  science  subject  matter,  under  this  plan,  is  around 
the  job  and  its  processes.  Besides  this  reference  use  of  general  science,  it  should 
be  a  required  study  in  all  vocational  courses  early  in  the  course,  either  in  the 
junior  high  school  or  in  the  first  year  of  the  four-year  high  school.  It  should 
precede  or  parallel  the  vocational  courses  as  a  separate  subject  for  either  one 
or  two  years.  From  an  agricultural  point  of  view,  the  author  favors  two  years 
of  general  science  paralleling  the  fii'St  two  years  of  vocational  agriculture. 

The  educational  basis  for  junior  extension  work  in  agriculture  and  home 
economics,  J.  H.  Geeene  (School  Neivs  and  Pract.  Ed.,  S3  (1920),  Nos.  8,  pp. 
J^7It-Jt76;  9,  pp.  531-635). — The  author  considers  briefly  four  aims  set  up  ten- 
tatively as  the  educational  goal  of  the  Junior  Farm  and  Home  Bureau  work, 
the  interests  between  the  goal  and  the  child,  and  some  of  tlie  details  of  devis- 
ing plans  and  methods  and  outlining  subject  matter  which  will  serve  to  connect 
these  human  nature  traits  or  interests  in  the  individual  with  the  goal. 

A  war-modified  course  of  study  for  the  public  schools  of  Colorado. — III, 
The  world  of  nature  and  of  man,  M.  C  C  Bkadfoed  et  ax.  (Denver,  Colo.: 
Dept.  Pub.  Instr.,  1918,  vol.  3,  pp.  179,  figs.  15). — This  contains  outlines  and  sug- 
gestions for  Grades  1-8,  inclusive,  in  geography,  nature  study,  and  science; 
a  preliminary  outline  for  a  two-year  course  in  agriculture  for  rural  schools; 
suggestions  for  garden  work  in  the  public  schools ;  outlines  of  lessons  in  house- 
hold arts  in  the  elementary  and  secondary  schools;  and  manual  training  and 
vocational  education. 

The  school-book  of  farming,  L.  H.  Bailey  (2Vew  York:  The  MacnHllan  Co., 
1920,  pp.  XI-\-388,  pis.  12,  figs.  i^7).^This  text  is  intended  for  the  elementary 
schools,  homes,  and  clubs.  Its  object,  as  stated,  is  to  develop  a  point  of  view 
on  farming  and  country  life  in  the  minds  of  the  young,  to  explain  relationships 
of  the  parts,  and  to  state  the  main  reasons  underlying  the  growing  of  the 
leading  crops  and  the  raising  of  farm  animals.  In  addition  to  the  topics  on  the 
leading  farm  and  horticultural  crops  and  the  breeding  and  feeding  of  farm 
animals,  including  horses  and  mules,  cattle,  swine,  sheep,  and  goats,  the  fol- 
lowing topics  are  studied :  The  farm  and  the  farmer,  the  land,  the  soil,  the 
implements,  the  weather,  the  plant,  the  animal,  the  market,  the  community, 
cropping,  poultry,  bees  and  honey,  the  dairy,  and  the  home.  Each  topic  is 
followed  by  review  questions,  thought  questions  and  inquiries,  and  special 
problems. 

Illustrative  material  for  teaching  agriculture  in  the  high  school,  D.  L. 
Reid  (Bd.  Vocat.  Ed.  III.  Bui.  15  (1919),  pp.  ^7,  fig^.  17).— This  bulletin,  which  is 
intended  for  the  use  of  teachers  of  vocational  agricultui-e,  suggests  useful 
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illustrative  material  for  the  toaclnng  of  agriculture  in  the  high  school,  and 
indicates  tlie  sources  from  which  the  material  may  be  obtained. 

Suggestions  for  a  graded  course  in  bird  study,  A.  B.  Comstock  {Nature- 
Study  Nev.,  16  {1920),  No.  //,  pp.  U7-158,  fig.  i).— Suggestions  are  offered  for 
the  study  of  birds  in  Grades  1-8,  inclusive. 

MISCELLANEOUS. 

Thirty-second  Annual  Report  of  Indiana  Station,  1919  {Indiana  Sta. 
Rpt.  1919,  pp.  100,  figs.  1//). — This  contains  the  organization  list,  reports  of  the 
director  and  heads  of  departments,  the  experimental  features  of  which  are 
for  the  most  part  abstracted  elsewhere  in  tliis  issue,  lists  of  the  organized  lines 
of  work,  publications  of  the  year,  changes  in  staff,  etc.,  and  a  iinancial  statement 
for  the  Federal  funds  for  the  fiscal  year  ended  June  30,  1919,  and  for  the  re- 
maining funds  for  the  fiscal  year  ended  September  30,  1919. 

Thirty-first  Annual  Ileport  of  Kentucky  Station,  1918,  Part  1  {Kentuclcy 
Sta.  Rpt.  1918,  pt.  1,  pp.  11). — This  contains  the  organization  list,  a  financial 
statement  as  to  the  Federal  funds  for  the  fiscal  year  ended  June  30,  1918,  a 
report  of  the  director  on  the  work  and  publications  of  the  year,  departmental 
reports,  and  meteorological  data.  The  experimental  work  reported  is  for  the 
most  part  abstracted  elsewhere  in  this  issue. 

Thirtieth  Annual  Report  of  New  Mexico  Station,  1919  {New  Mexico  Sta. 
Rpt.  1919,  pp.  IfJf). — This  contains  the  organization  list,  a  report  of  the  director 
on  the  work  and  publications  of  the  station,  including  reports  of  heads  of  de- 
partments, and  a  financial  statement  for  the  year  ended  June  30,  1919.  The 
experimental  work  reported  is  for  the  most  part  abstracted  elsewhere  in  this 
issue. 

Report  of  the  director  for  the  years  July  1,  1917,  to  June  30,  1919, 
P.  F.  Tkowbkidge  {North  Dakota  Sta.  Bui.  136  {1920),  pp.  3-23,  figs.  3).— This 
contains  the  organization  list,  a  report  of  the  director,  and  a  financial  state- 
ment for  the  years  ended  June  30,  1918,  and  June  30,  1919.  The  experimental 
work  reported  is  for  the  most  part  abstracted  elsewhere  in  this  issue. 

Thirty-eighth  Annual  Report  of  Ohio  Station,  1919  {OJiio  Sta.  Bui.  338^ 
(1919),  pp.  XXXI -\-l,  fig.  1). — This  contains  the  organization  list,  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1919,  and  a  report  of  the  director 
summarizing  the  work  and  publications  of  the  station  during  the  year. 

The  work  of  the  Yuma  Reclamation  Project  Experiment  Farm  in  1918, 
R.  E.  BI.AIK  {U.  S.  Dcpt.  Agr.,  Dept.  Circ.  75  {1920),  pp.  77,  figs.  S3).— This  re-' 
port  includes  a  summary  of  meteorological  observations  from  1910  to  1918,  a 
review  of  agricultural  conditions  on  the  project,  and  a  report  of  the  work  on 
the  experimental  farm  during  1918.  The  experimental  work  reported  is  for  the 
most  part  abstracted  elsewhere  in  this  issue. 

Monthly  Bulletin  of  the  Ohio  Experiment  Station  {Mo.  Bui.  Ohio  Sta.,  3 
(1920),  Nos.  2,  pp.  35-63,  figs.  18;  3,  pp.  67-96,  figs.  7;  4,  pp.  99-127,  figs.  11  j, 
5,  pp.  131-159,  figs.  6). — These  numbers  contain,  in  addition  to  several  articles 
abstracted  elsewhere  in  this  issue  and  miscellaneous  notes,  the  following: 

No.  2. — Smudging  to  Prevent  Frost,  by  W.  J.  Green. 

Monthly  Bulletin  of  the  Western  AVashington  Substation  {Washington 
Sta.,  West.  Wash.  Sta.  Mo.  Bui.,  8  (1920),  No.  2,  pp.  17-82,  figs.  9).— In  addition 
to  articles  abstracted  elsewhere  in  this  issue,  this  number  contains  brief 
articles  on  the  following  subjects:  Preparing  the  Farm-flock  Wool  Clip  for 
Market,  by  C.  M.  Hubbard ;  Visceral  Anatomy  of  the  Domestic  Fowl,  W.  T, 
Johnson ;  and  Asparagus  Culture,  by  J.  L.  Stahl. 


NOTES. 


Arizona  University. — ^W.  M.  Cook  has  been  appointed  director  of  exten- 
sion worlj  beginning  July  18,  succeeding  E.  P.  Taylor,  resigned  to  accept  a  com- 
mercial position. 

Hawaii  Federal  Station. — W.  T.  Pope,  instructor  in  botany  in  tlie  Uni- 
versity of  California,  has  been  appointed  horticulturist  to  succeed  J.  E.  Higgins, 
who  has  accepted  a  position  in  the  College  of  Agriculture  of  the  University  of 
the  Philippines.  John  C.  Ripperton  of  the  Bureau  of  Soils,  U.  S.  Department 
of  Agriculture,  was  transferred  to  the  position  of  assistant  chemist  June  25, 
succeeding  K.  A.  Ching. 

Purdue  University  and  Station. — H.  W.  Gregory,  assistant  professor  of 
dairying  and  associate  in  dairy  manufactures,  has  been  appointed  chief  in 
dairy  husbandry  vice  O.  E.  Reed,  whose  resignation  has  been  previously  noted. 

Iowa  College. — Rev.  Wm.  I.  Chamberlain,  president  of  the  college  from 
1886  to  1890,  and  subsequently  a  trustee  of  the  Ohio  State  University  and  a 
member  of  the  board  of  control  of  the  Ohio  Station,  died  July  1,  at  Hudson,  Ohio, 
aged  83  years, 

Louisiana  University  and  Stations. — ^A  tax  levy  was  made  by  the  last 
legislature  on  the  natural  resources  of  the  State,  which  it  is  estimated  will 
yield  about  $3,000,000  per  annum.  A  portion  of  this  fund  was  allotted  to  the 
support  of  various  State  institutions,  but  the  surplus,  estimated  at  al)out 
$1,000,000  at  present,  is  for  the  development  of  the  College  of  Agriculture. 

The  legislature  also  made  an  appropriation  of  $10,000  for  the  establishment 
of  a  fruit  and  truclv  experiment  station.  This  station  is  to  be  located  in 
Tangipahoa  Parish. 

A  tract  of  about  30  acres  of  land  at  Harahan,  near  New  Orleans,  has  been 
purchased  by  the  Sugar  Planters  Association,  at  a  cost  of  about  $15,000.  It  is 
expected  that  this  tract  will  eventually  be  deeded  to  the  State  for  the  use  of 
the  sugar  station,  now  located  at  Audubon  Park. 

T.  H.  Jones  has  been  appointed  entomologist. 

Minnesota  University  and  Station. — The  plan  of  conducting  demonstration 
farms  throughout  the  State,  under  the  supervision  of  the  extension  service, 
has  been  abandoned,  these  problems  now  being  covered  by  county  agents  and 
farm  bureau  activities. 

Special  spring  and  summer  terms  of  the  School  of  Agriculture  have  been  held 
for  disabled  soldiers  who  are  being  reeducated  under  the  auspices  of  the 
Federal  Board  for  Vocational  Education. 

The  resignations  are  noted  of  E.  O.  Hanson,  assistant  professor  of  dairy 
husbandry  and  supervisor  of  advanced  registry  testing ;  Edna  R.  Gray,  instructor 
in  home  economics;  C.  J.  Robertson,  instructor  in  agricultural  engineering  at 
Morris;  Frank  Robotka,  assistant  in  agricultural  economies;  Mildred  Kimball, 
Gladys  Grant,  and  Ethel  Hedman,  instructors  in  home  economics  at  Morris; 
Lavinia  Stinson,  instructor  in  foods  and  cookery;  T.  B.  McCulloch,  supervisor 
of  demonstration  farms ;  A.  M.  Christensen,  instructor  in  agronomy  at  Crooks- 
ton  ;  and  V.  R.  Haber,  research  assistant  in  entomology. 
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Keceni  appointments  inclnde  Milton  H.  Fohrman  as  assistant  professor  of 
dairy  husbandry  and  superintendent  of  advanced  registry  testing;  Arthur  K. 
Anderson  and  Paul  F.  Sharp,  instructors  in  agricultural  biochemistry ;  Lucy  A. 
Stadley,  assistant  professor  of  home  management;  Laura  MacArlluir,  Helen 
Rider,  Edla  iVnderson,  and  Laura  Randall,  instructors  in  home  economics; 
G.  P.  Puttick,  Julian  G.  Leach,  and  J.  L.  Seal,  instructors  in  plant  patliology ; 
T.  S.  Hansen  and  Leland  deFlon,  instructors  in  forestry ;  J.  W.  Wilbur  and 
T.  W.  Gulllckson,  instructors  in  dairy  husbandry ;  W.  T.  Tapiey,  assistant  pro- 
fessor, and  John  W.  Bushnell,  instructor  in  horticulture ;  Martin  \V.  Sand- 
strora,  Walter  HolTman,  A.  H.  Johnson,  and  Earl  R.  Norris,  assistants  in  agri- 
cultural biochemistry;  H.  D.  Barker  and  C.  R.  Hursh,  assistants  in  plant 
pathology ;  and  Norma  Allen,  instructor  in  home  economics  at  Morris. 

Mississippi  Station. — J.  F.  O'Kelly,  a  1919  graduate  of  the  University  of 
Arkansas,  has  been  appointed  fellow  in  plant  breeding,  specializing  in  the  rela- 
tions between  soil  types  and  length  and  strength  of  cotton  fiber. 

Missouri  University. — P.  H.  Ross,  assistant  director  and  county  agent 
leader,  has  been  appointed  director  of  the  agricultural  extension  service,  vice  A.  J. 
Meyer,  resigned  to  become  executive  secretary  of  the  Missouri  Farm  Bureau 
Federation. 

New  York  State  Station. — A  conference  of  the  directors  of  the  New  Eng- 
land stations  was  held  at  Geneva  July  13  and  14. 

A  recent  ruling  by  the  State  Civil  Service  Commission  provides  for  certain 
changes  in  the  titles  of  those  engaged  in  scientific  research  at  the  station. 
Hereafter,  all  those  engaged  in  research  work  will  be  designated  as  chief  in 
research,  associate  in  research,  or  assistant  in  research,  according  to  their 
position.  An  appropriate  qualifying  word  will  be  used  to  designate  the 
particular  line  of  investigation  in  which  the  individual  is  engaged,  such  as 
chief  in  i-esearch  (bacteriology). 

Two  new  ix)sitions  were  created  by  the  last  legislature,  one  tiiat  of  museum 
preparator,  and  the  other  that  of  assistant  editor  and  librarian.  James  S. 
Lawsou  was  appointed  July  1  as  museum  preparator.  The  primaiy  object 
of  the  nmseum  is  to  visualize  the  important  results  secured  in  investigations 
conducted  at  the  station.  A  generous  space  for  the  museum  was  provided  in 
the  new  administration  building,  and  suitable  cases  for  the  exhibits  have  been 
obtainetl.  Miss  Laura  G.  Collison  was  appointed  July  1  assistant  editor  and 
librarian. 

Charles  8.  Wilson,  State  commissioner  of  agriculture  and  also  president 
of  the  board  of  control  of  the  station,  resigned  July  30  and  has  been  succeeded 
by  George  E.  Hogue.  H.  J.  Conn,  associate  bacteriologist,  has  been  appointed 
<-hief  in  research  (bacteriology).  M.  T.  Munn,  assistant  botanist,  has  been 
appointed  associate  botanist  in  charge  of  the  seed  testing  work  under  the  new 
State  seed  law. 

North  Carolina  College. — S.  G.  Rubinow,  assistant  to  the  director  of  the 
extension  .service  and  assistant  State  club  agent,  has  resigned  to  become 
secretary  of  the  Oklahoma  Cotton  Growers'  Association,  a  cooperative  organiza- 
tion which  is  planning  to  market  300,(K)0  bales  of  cotton  in  1921. 

Ohio  State  University  and  Station. — Dr.  Carl  W,  Gay,  professor  of  animal 
husbandry  and  chairman  of  the  animal  industry  group  at  the  University  of 
Minnesota,  has  been  appointed  head  of  the  department  of  animal  husbandry, 
beginning  August  1.  Charles  S.  Plumb,  head  of  the  department  for  many 
years,  will  continue  as  professor  of  animal  husbandry. 

Dr.  J.  O.  Halverson  and  E.  B.  Wells,  associates  in  the  department  of  nutri- 
tion In  the  station,  have  resigned,  tbe  former  to  accept  a  similar  appointment 
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in  the  North  Carolina  Station,  and  have  been  succeeded  by  Charles  H.  Hunt, 
assistant  chemist  of  the  Washington  Station,  and  Raymond  F.  Remlee. 

Oklahoma  Station. — M.  A.  Beeson  has  recalled  his  resignation  announced 
some  time  ago  and  has  been  reappointed  head  of  the  department  of  agronomy, 
with  Henry  F.  Mui-phy  as  assistant  in  agronomy.  W.  L.  Blizzard  has  been 
appointed  head  of  the  department  of  animal  husbandry,  beginning  July  1. 

Oregon  College. — Paul  V.  Maris,  State  leader  of  county  agents,  has  been 
appointed  director  of  extension.  E.  L.  Westover,  dairy  extension  specialist, 
has  resigned  to  become  western  field  representative  of  the  American  Guernsey 
Cattle  Club. 

Rhode  Island  Station. — Bertha  M.  Heath,  assistant  in  animal  breeding 
and  pathology,  is  no  longer  connected  with  the  station.  F.  P.  Gross,  jr.,  has 
been  appointed  assistant  in  chemistry. 

Washington  College  and  Station. — A  destructive  tornado  passed  over  the 
college  farm  July  IS.  The  All-Northwest  Egg-Laying  Contest  building  con- 
taining 100  entries  was  entirely  demolished  and  350  birds  killed.  The  sheep 
barn  and  the  bull  barn  were  completely  destroyed.  The  horse  barn  was  blown 
down,  and  about  one-fourth  of  the  college  poultry  plant  building  was  blown 
away.  No  serious  injury  was  done  to  the  experimental  work  in  crops,  although 
cereals  and  peas  were  badly  lodged,  and  a  2.5-acre  student  apple  orchard  was 
entirely  destroyed.     The  loss  in  buildings  is  estimated  at  more  than  $50,000. 

The  U.  S.  Department  of  Agriculture  and  the  Washington  and  Idaho  sta- 
tions are  cooperating  in  a  farm  organization  and  cost  of  production  survey  of 
wheat  farms  in  the  Pullman-Moscow  area  of  the  Palouse  wheat  country. 
E.  R.  Johnson  has  been  appointed  research  fellow  in  farm  management  in  the 
Washington  Station,  beginning  June  1. 

J.  P.  Fairbank,  head  of  the  department  of  agricultural  engineering,  has 
resigned  to  enter  commercial  work,  and  was  succeeded  August  15  by  L.  J. 
Smith,  head  of  the  corresponding  department  at  the  Manitoba  Agricultural 
College.  T.  J.  Murray,  associate  professor  of  bacteriology  and  station  bac- 
teriologist, has  accepted  a  similar  position  at  the  University  of  West  Virginia. 

H.  H.  Hill  resigned  as  instructor  in  dairy  irranufactures  March  15  to  engage 
in  commercial  work  and  has  been  succeeded  by  C.  A.  Phillips.  H.  N.  Colman, 
superintendent  of  official  testing  work,  resigned  April  1  and  has  been  suc- 
ceeded by  Fred  S.  Martin.  C.  E.  Howell,  assistant  professor  of  animal  hus- 
bandry, has  resigned  to  become  manager  of  a  large  ranch  in  California. 
E.  F.  Gaines,  cerealist  in  the  station,  has  been  granted  a  year's  leave  of  ab- 
sence for  graduate  study  at  Harvard  University.  J.  H.  Longv^'ell  has  been 
appointed  instructor  in  animal  husbandry. 

Ontario  Agricultural  College. — President  G.  C.  Creelman  has  resigned  to 
become  agent-general  for  Ontario  in  London,  beginning  July  1,  the  business 
of  this  office  consisting  chiefly  in  directing  prospective  immigrants  to  Ontario's 
agricultural  opportunities.  J.  B.  Reynolds,  president  of  the  Manitoba  Agri- 
cultural College,  has  been  appointed  to  succeed  him. 

Meyer  Memorial  Medal. — A  bequest  of  $1,000  by  the  late  Frank  N.  Meyer, 
agricultural  explorer  for  the  U.  S.  Department  of  Agriculture  for  13  years 
until  his  death  in  China  in  1918,  has  been  devoted  to  the  issuance  of  medals 
for  distinctive  service  in  plant  introduction.  The  medals  are  to  be  awarded 
by  the  Council  of  the  American  Genetic  Association,  and  the  first  was  be- 
stowed May  3  on  Barbour  Lathrop,  associated  with  the  work  of  the  Office  of 
Foreign  Seed  and  Plant  Introduction  of  the  Bureau  of  Plant  Industry  since 
its  establishment. 
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Reports  recently  received  in  this  country  indicate  that  the  first  con- 
vention of  the  Canadian  Society  of  Technical  Agriculturists,  held  in 
Ottawa  from  June  2  to  4,  was  an  event  of  considerable  importance. 
The  primary  purpose  of  the  meeting  was  to  bring  together  and  or- 
ganize, in  a  single  body,  the  various  institutions  and  individuals 
engaged  in  the  application  of  science  to  agriculture  within  the 
Dominion.  This  purpose  was  carried  out  by  the  completion  of  a 
permanent  plan  of  organization,  tlie  enrollment  of  several  hundred 
members,  and  the  formulation  of  a  preliminary  program  of  work  for 
the  future.  A  new  and  potentially  very  useful  agency  for  rural  bet- 
terment was  thus  brought  into  being,  distinctively  Canadian  in  its 
membersliip  and  outlook,  but  of  interest  to  all  who  are  concerned 
with  the  development  of  agriculture  and  agricultural  institutions  in 
North  America. 

The  initial  steps  for  the  formation  of  the  society  seem  to  have  been 
taken  about  a  year  ago  at  a  reunion  of  the  agricultural  graduates  of 
McGill  University.  The  feeling  was  expressed  at  this  reunion  that 
there  was  need  of  a  closer  cooperation  between  all  workers  in  the 
agricultural  profession  in  Canada.  It  was  also  felt  that  there  should 
be  a  medium  available  for  the  discussion  of  topics  of  interest  to  agri- 
cultural education,  research,  and  extension,  and  eventually  for  the 
dissemination  of  information  by  the  establishment  of  a  journal  or 
other  publications.  Likewise  it  was  thought  that  much  could  be  ac- 
complished in  educating  the  public  as  to  the  need  of  technically 
trained  men  and  of  the  adequate  support  of  educational  and  research 
agencies. 

Substantially  the  same  objects  were  ultimately  embodied  in  the 
constitution  adopted  at  the  Ottawa  meeting.    These  objects  are  enu- 
merated as  follows:  "  To  organize  and  unite  all  workers  in  scientific 
and  technical  agriculture,  so  that  they  may  combine  effort  to  pro- 
mote the  scientific  and  practical  efficiency  of  the  profession  and  to 
make  the  profession  of  increasing  service  to  the  agricultural  indus- 
otry;  to  maintain  high  standards  in  the  profession;  to  encourage  a 
^national  policy  of  agricultural  research;  to  help  to  procure  for  scien- 
'""tific  work  in  agriculture  greater  financial  support  and  wirier  fields 
Jv  401 
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of  usefulness;  to  aid  in  securing  and  maintaining  a  closer  coopera- 
tion among  all  workers  engaged  in  the  profession  of  agriculture  in 
Canada,  and  the  better  coordination  of  their  work;  to  aid  in  bring- 
ing about  a  closer  coordination  between  the  profession  as  an  or- 
ganized body  and  the  various  agricultural  associations  throughout 
Canada;  to  serve  as  a  medium  where  progressive  ideas  for  improve- 
ments in  agricultural  education,  investigation,  publicity,  and  exten- 
sion work  can  be  discussed,  formulated,  and  recommended  for  adop- 
tion when  deemed  advisable;  to  aid  in  insuring  the  employment  of 
technical  men  for  technical  positions ;  to  issue  publications  in  the  in- 
terests of  agricultural  science." 

Active  membership  in  the  society  is  restricted  to  Canadians  who 
are  graduates  in  agriculture  from  a  university  or  college  of  recog- 
nized standing,  to  other  graduates  engaged  in  agricultural  research, 
administration,  education,  extension,  publicity  demonstration,  or 
other  forms  of  scientific  or  managerial  work,  and  under  certain  con- 
ditions to  nongraduates  engaged  in  some  of  these  lines.  Provision  is 
also  made  for  honorary  membership,  to  which  it  is  of  interest  to  note 
citizens  of  foreign  countries  as  well  as  of  Canada  are  eligible,  and  for 
a  body  of  not  to  exceed  thirty  fellows,  this  title  being  conferred  by 
the  society  only  for  professional  distinction. 

In  addition  to  the  central  body,  both  local  and  provirl^ial  subdi- 
visions of  the  society  are  contemplated.  In  general,  the  local 
branches  are  to  consist  of  at  least  twenty  members,  and  units  thereof 
will  constitute  the  basis  of  delegate  representation  at  conventions  of 
the  society.  An  annual  convention  is  to  be  held  each  June,  alter- 
nating between  eastern  and  western  Canada,  and  Winnipeg,  Mani- 
toba, has  been  selected  as  the  meeting  place  in  1921. 

Although  the  basis  of  membership  is  individual  rather  than  insti- 
tutional, it  is  stated  that  the  roster  already  includes  representatives 
of  practically  every  agricultural  activity  in  Canada.  All  of  the 
seven  principal  agricultural  colleges  were  represented  at  the  meeting, 
and  practically  their  entire  staffs  have  been  enrolled.  The  list  also 
includes  the  Minister  and  Deputy  Minister  of  Agriculture,  repre- 
sentatives of  the  various  provincial  departments  of  agriculture,  agri- 
cultural graduates  engaged  in  farming,  journalism,  and  other  pur- 
suits, superintendents  of  experiment  farms,  and  many  other  lines  of 
agricultural  work.  Of  the  initial  membership  of  435,  about  60  per 
cent  were  from  Ontario  and  Quebec,  but  ultimately  a  larger  enroll- 
ment will  doubtless  be  recruited  from  the  more  distant  provinces. 

The  presidency  of  the  society  was  bestowed  upon  President  L.  S. 
Klinck  of  the  University  of  British  Columbia,  with  Professor  H. 
Barton  of  Macdonald  College  as  first  vice  president,  and  Mr.  L.  H. 
Newman,  secretary  of  the  Canadian  Seed  Growers'  Association,  as 
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honorary  secretary-treasurer.  Among  the  various  standing  and  spe- 
cial committees  may  be  mentioned  those  on  research,  headed  by  Dr. 
.1.  M.  Swain^of  the  Entomological  Branch,  Canadian  Department  of 
Agriculture;  marketing  education,  headed  by  Mr.  H.  S.  Arkell, 
Dominion  Commissioner  of  the  Live  Stock  Branch;  post  graduate 
■work,  headed  by  Dr.  M.  Cumming  of  the  Nova  Scotia  Agricultural 
College:  and  agricultural  policies  and  technical  appointments,  both 
under  the  chairmanship  of  President  J.  B.  Reynolds  of  the  Ontario 
Agricultural  College. 

The  society  is  expected  to  concern  itself  quite  largely  with  agri- 
cultural policies  affecting  educational  and  research  institutions.  An 
idea  of  some  of  the  more  urgent  matters  already  under  consideration 
is  atforded  by  the  resolutions  which  were  adopted.  One  of  these 
looked  toward  a  readjustment  of  the  relationships  between  the  fed- 
eral and  provincial  departments  of  agriculture  to  the  agricultural 
colleges  with  reference  to  the  organization  of  research,  experimenta- 
tion, and  plant  breeding.  Another  resolution  dealt  with  appoint- 
ments and  salaries,  recommending  the  granting  of  larger  powers  to 
heads  of  departments  and  colleges  in  these  directions.  The  revision 
of  agricultural  curricula  to  include  comprehensive  courses  in  market- 
ing, business  practices,  and  the  economics  of  production  was  also 
advocated.  Special  corj^mittees  were  appointed  to  deal  with  each  of 
these  matters. 

The  publication  by  the  society  of  a  journal  of  scientific  agriculture 
was  definitely  decided  upon.  It  is  hoped  to  establish  this  journal  at 
an  early  date,  issuing  at  least  one  number  before  the  1921  convention. 

Relations  with  other  agricultural  societies  and  groups  in  Canada 
were  also  considered,  and  the  honorary  secretary-treasurer  was  in- 
structed to  endeavor  to  bring  together,  at  the  same  time  and  place  of 
meeting  as  the  society,  as  many  organizations  working  in  the  inter- 
ests of  agriculture  as  possible.  Affiliation  with  these  organizations 
is  to  be  undertaken  so  far  as  practicable.  In  other  words,  it  appears 
that  the  society  may  serve  ultimately  as  a  nucleus  for  a  Canadian 
federation  of  agricultural  organizations. 

Aside  from  the  business  sessions,  an  interesting  three-day  program 
was  presented  of  papers  and  addresses  covering  a  wide  range  of 
.siii)jects.  The  purposes  and  opportunities  of  the  society  naturally 
formed  a  leading  topic  which  was  discussed  by  several  speakers.  Dr. 
J.  W.  Robertson,  who  represented  the  Canadian  Department  of  Agri- 
culture at  the  Peace  Conference,  spoke  on  Technical  Agriculturists 
in  Relation  to  Agricultural  Problems;  Professor  Barton  considered 
the  basic  principles  of  the  society;  and  Dean  E.  A.  Howes  of  the 
University  of  Alberta  took  up  Fields  of  Effort  for  Local  Organiza- 
tions. 
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Research  was  represented  on  the  program  by  Dr.  W.  P.  Thompson 
of  the  University  of  Saskatchewan,  who  discussed  Scientific  Research 
in  Relation  to  Agricultural  Problems,  and  Dr.  A.  B.  Macallum,  chair- 
man of  the  Dominion  Research  Council,  who  took  up  the  aims  of  the 
council  in  this  direction.  Study  Courses  at  our  Agricultural  Col- 
leges were  considered  by  Dr.  F.  C.  Harrison  of  Macdonald  College, 
and  Post  Graduate  Courses  in  Agriculture,  by  Dr.  Cumming.  Agri- 
cultural Extension  "Work  was  the  subject  of  an  address  bj'  Mr.  George 
A.  Putnam  of  the  Ontario  Department  of  Agriculture.  Among  other 
papers  presented  were  those  on  Federal  and  Provincial  Agricultural 
Policies  by  President  Klinck;  The  Agricultural  College  in  Relation 
to  the  Farmers'  Movement,  by  Professor  J.  W.  Crow  of  the  Ontario 
Agricultural  College ;  and  The  Basic  Industry  as  Seen  Through 
Urban  E^^es,  by  Mr.  Thomas  Moore,  president  of  the  Trades  and 
Labor  Congress.  The  program  was  concluded  by  an  inspiring  ad- 
dress by  President  Reynolds,  entitled  A  Vision  for  Canadian  Agri- 
culture. 

A  special  feature  of  the  meeting  was  a  banquet  at  which  the  guest 
of  honor  was  the  Duke  of  Devonshire,  Governor  General  of  the 
Dominion.  In  an  address  of  congratulation.  His  Excellency  drew  at- 
tention to  the  long  career  of  usefulness  of  the  Royal  Agricultural  So- 
ciety of  England,  and  prophesied  far-reaching  results  from  the 
"  keenness  and  wholehearted  desire  which  'there  is  throughout  the 
whole  Dominion  of  Canada  to  make  the  very  best  use  we  can  of  the 
practical  application  of  science  to  the  needs  and  requirements  of  the 
country." 

The  Canadian  Society  of  Technical  Agriculturists  thus  appears  to 
have  been  launched  under  very  auspicious  circumstances,  and  its  sub- 
sequent development  and  progress  will  be  followed  with  widespread 
interest.  Notably  in  our  own  country,  where  representatives  of  the 
Canadian  agricultural  colleges  and  similar  institutions  have  long 
been  familiar  and  most  welcome  participants  in  scientific  and  educa- 
tional gatherings,  will  the  many  expressions  of  good  wishes  already 
evoked  by  the  formation  of  the  society  be  cordially  indorsed.  The 
fact  that  it  will  occupy  a  field  not  preciseh''  paralleled  by  any  single 
organization  in  the  United  States,  corresponding  as  it  does  in  some 
functions  to  our  Society  for  the  Promotion  of  Agricultural  Science, 
in  others  to  the  Association  of  Land  Grant  Colleges,  and  with  many 
points  of  unique  individuality,  will  further  intensify  interest  in  its 
practical  workings. 

Inquiries  are  occasionally  received  from  users  of  the  Record  with 
reference  to  the  feasibility  of  a  revision  of  the  system  of  classifica- 
tion of  abstracts.  Many  of  these  inquiries  advocate  the  reassign- 
ment of  specific  classes  of  abstracts  from  one  to  another  of  the 
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seventeen  principal  subject  divisions.  Not  infrequently  the  sufj:ges- 
tion  is  advanced  that  the  usefulness  of  the  Record  could  be  increased, 
irrespective  of  the  scheme  of  classification,  by  a  more  or  less  detailed 
sj'stem  of  cross-references  or  b}'^  some  other  device  whereby  the 
specialist  could  locate  more  rapidly,  and  pi-eferably  in  a  single  place, 
all  abstracts  dealing  with  his  immediate  field  of  work,  '^ 

These  suggestions  and  all  others  advanced  in  a  constructive  spirit 
are,  of  course,  most  welcome.  The  fundamental  object  of  an  abstract 
journal  is  service,  and  the  chief  purpose  of  classification  is  obvi- 
ouvsly  to  save  time.  If,  either  by  modification  or  radical  revision, 
substantial  imj^rovements  in  the  Record  system  seem  attainable  their 
prompt  and  careful  consideration  can  be  relied  upon. 

The  question  of  the  best  system  of  classification  is  one  which  is 
nearl}^  as  old  as  the  Record  itself,  and  the  present  system  is  the 
result  of  considerable  evolution.  For  the  first  two  years  of  its 
existence,  the  Record  confined  its  abstracts  to  the  publications  of  the 
experiment  stations  and  the  U.  S.  Department  of  Agriculture,  and 
in  Volume  1  the  only  classification  attempted  was  on  an  institu- 
tional basis.  The  same  arrangement  was  followed  in  Volumes  2 
and  3.  but  a  combined  subject  list  of  abstracts  was  prepared  with 
twenty-one  subdivisions.  Beginning  with  Volume  4,  a  topical  ar- 
rangement was  attempted  for  the  station  work,  although  abstracts 
of  Department  publications  and  those  from  foreign  institutions  were 
still  segregated  without  formal  classification.  This  plan  continued 
until  1894,  when  the  topical  arrangement  was  extended  to  all  ab- 
stracts. It  ma}^  be  of  interest  to  note  that  Volume  6,  the  first  in 
which  the  new  plan  was  followed,  contained  1,606  articles,  occupying 
773  pages,  or  somewhat  less  than  one-fourth  the  number  of  articles 
and  one-half  the  space  available  for  Volumes  41  and  42,  issued  during 
the  corresponding  period  ended  June  30,  1920. 

The  plan  adopted  in  Volume  6  inclvKled  nineteen  main  divisions 
as  follows :  Chemistry,  Botany,  Bacteriology,  Zoology,  Meteorology, 
Water  and  Soils,  Fertilizers,  Field  Crops,  Horticulture,  Forestry, 
Seeds  and  Weeds,  Diseases  of  Plants,  Entomology,  Foods  and  Ani- 
mal Production,  Veterinary  Science,  Dairying,  Technology,  Agricul- 
tural P^ngineering,  and  Statistics.  With  relatively  minor  changes, 
such  as  the  abolition  of  the  separate  sections  on  Bacteriology  and 
Technology  and  the  separation  of  Foods  and  Animal  Production, 
this  scheme  remained  in  operation  until  Volume  17  in  1905,  when 
sul)stantially  the  present  terminology  and  arrangement  was  substi- 
tuted. Soils  was  then  combined  with  Fertilizers,  Seeds  and  Weeds 
with  Field  Crops,  and  Water  with  Meteorology,  while  new  sections 
were  begun  in  Rural  Economics  and  Agricultural  Education.  Vir- 
tually the  only  changes  since  that  time  have  been  in  the  tentative 
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combination  of  Agroteclmy  with  Dairying  and  its  relocation  in  1909 
with  Agricultural  Chemistry,  and  the  transfer  in  1915  of  Water  from 
Meteorology  to  Rural  Engineering. 

The  classification  has  thus  been  substantially  stabilized  for  fifteen 
years,  and  as  regards  its  basic  principles  and  primary  divisions  for 
a  much  longer  period.  Since  the  Record  is  a  permanent  work  of 
reference,  this  continuity  probably  constitutes  one  of  the  greatest 
assets  of  the  system  to-day.  Despite  its  admitted  imperfections 
readers  have  become  accustomed  to  it,  and  its  use  is  thus  attended 
with  a  corresponding  minimum  of  uncertainty  and  confusion. 

The  system  has  also  demonstrated  its  practical  workability  to  a 
remarkable  degree.  Despite  the  development  of  such  subjects  as 
agronom.y,  genetics,  biometrics,  farm  management,  and  others  since 
its  adoption,  its  flexibility  has  been  such  as  to  find  a  place  or 
places  for  all  these  branches  within  its  limits.  Whether  a  new  sys- 
tem would  prove  equally  inclusive  could  only  be  ascertained  by 
actual  trial. 

The  inclusiveness  of  the  present  system  is,  as  a  matter  of  fact, 
also  one  of  its  greatest  objections.  Consisting  as  it  does  in  part  of 
basic  sciences  such  as  Chemistry,  Meteorology,  Botany,  and  Eco- 
nomics, and  in  part  of  practical  applications  of  these  sciences  as  in 
Field  Crops,  Horticulture,  Dairying,  and  th«  like,  overlapping  or 
conflict  between  these  groups  of  subjects  is  well-nigh  unavoidable. 
This  conflict  is  intensified  as  modern  scientific  methods  become  more 
complex  and  the  interrelationships  of  many  lines  of  inquiry  become 
more  apparent.  In  practice,  each  section  of  the  Record  doubtless 
contains  in  nearly  every  issue  articles  of  direct  bearing  and  imme- 
diate interest  to  other  sections.  Exceptions  might  be  expected  of 
such  apparently  dissimilar  sections  as  Forestry  and  Dairying,  or 
Plant  Diseases  and  Rural  Engineering,  yet  studies  of  the  utiliza- 
tion of  the  ranges  on  the  National  Forests  for  dairy  farming  or  of 
the  ravages  of  wood-destroying  fungi  on  timber  are  examples  of 
double  appeal  which  readily  suggest  themselves.  An  economic  study 
of  the  relative  accuracy  of  forecasts  of  spring  wheat  yields  from 
climatological  data  and  crop  estimates  may  be  cited  as  a  recent 
actual  instance  of  the  joint  interest  of  economists  and  meteorologists 
in  an  abstract  which  might  easily  be  overlooked  by  one  group  if 
inserted  in  the  other  section. 

Situations  such  as  these  might  be  somewhat  alleviated  by  the 
introduction  of  cross-references.  This  remedy  is  frequently  adopted 
by  abstract  journals  and  has  many  obvious  advantages.  In  the 
Record^  however,  a  serious  objection  has  been  that  of  space  limita- 
tions.    Under  the  laws  regulating  Government  printing,  publica- 
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turns  issued  in  editions  of  over  1,000  copies  may  not  exceed  100 
pa<j:es.  So  lon<j;-  as  the  number  of  issues  remains  as  at  present,  there- 
fore, not  over  1,800  pa^r^'s  per  year  are  avaihible  for  abstracts,  edito- 
rials, notes,  and  simihir  material.  This  space  was  proving  barely 
sufficient  for  the  ade(|uate  handling  of  material  prior  to  the  war, 
and  the  notable  increase  in  new  journals  and  the  steadily  growing 
output  of  many  scientific  institutions  of  late  indicate  that  conges- 
tion of  material  is  again  a  probability  within  a  short  time.  It  is 
believed  that  a  system  of  cross-references  sufficiently  comprehensive 
to  be  of  real  value  would  require  considerable  space,  obtainable  only 
by  a  curtailment  of  the  number  or  the  fullness  of  the  abstracts 
themsehes. 

This  consideration  is  the  more  important  since  a  better  guide  in 
most  ways  to  the  subjert  matter  is  afforded  ultimately  by  the  subject 
index,  which  of  course  disregards  sectional  lines.  Efforts  are  made 
to  issue  this  index  as  promptly  as  possible  after  the  conclusion  of  a 
volume,  so  that  the  value  of  cross-references  Avould  be  largely  con- 
fined to  the  current  issues.  Even  for  these,  however,  the  classified  table 
of  contents  is  perhaps  a  more  reliable,  if  less  convenient,  aid  than 
any  system  of  cross-references  which  may  by  its  seeming  complete- 
ness delude  the  user  into  a  false  sense  of  security.  Many  bus}^  readers 
of  the  Record^  who  are  unable  to  scan  each  page  in  detail,  find  the 
comparatively  few  pages  of  the  table  of  contents  of  appreciable 
assistance  in  indicating  articles  of  interest. 

Certain  groups  of  specialists  doubtless  find  regular  perusal  of 
several  sections  of  the  Record  itself  quite  desirable.  The  plant 
breeder  soon  learns  that  in  addition  to  the  general  articles  in  Agri- 
cultural Botany,  he  may  locate  some  of  his  most  useful  material  in 
the  studies^with  wheat  or  corn  in  Field  Crops,  or  with  tomatoes  or 
citrus  fruits  in  Horticulture,  and  that  a  goodly  number  of  current 
articles  on  heredity  and  biometrics  will  appear  in  Animal  Produc- 
tion. The  horticulturist  and  the  agronomist  will  discoA-er  that  the 
section  of  Agricultural  Meteorology  contains  not  only  general  articles 
and  routine  meteorological  observations,  but  reports  of  frost  protec- 
tion Avork  and  other  phenological  studies  of  direct  application  in 
their  respective  lines.  The  rural  economist  may  find  cost  studies  of 
wheat,  apples,  beef,  or  milk  grouped  with  articles  dealing  with  other 
phases  of  their  production  in  Field  Crops,  Horticulture,  Animal 
Production,  or  Dairying.  The  poultry  husbandman  Avill  have  re- 
course to  the  section  of  Veterinary  Medicine  for  Avork  on  poultry 
diseases  and  to  that  on  Kural  Engineering  for  poultry  buildings  and 
appliances.  Perhaps  most  unexpected  of  all  to  many  Avill  be  the 
revelation  that  textbooks  are  assembled  irrespective  of  subject  under 
Agricultural  Education.  Bacteriological  articles  are  Avidely  scat- 
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tered,  dependent  on  their  application,  but  the  attempt  many  years 
ago  to  maintain  a  section  of  Bacteriolog}^  proved  unworkable. 

Eeference  should  also  be  made  in  any  discussion  of  classification 
to  the  fallibilit}^  of  the  classifier.  As  was  pointed  out  in  these 
columns  when  announcing  the  original  topical  arrangement,  "  it 
will  readily  be  seen  that  the  complex  nature  of  many  of  the  sub- 
jects treated  makes  their  classification  largely  a  matter  of  individual 
judgment."  This  statement  is  as  true  to-day  as  when  written,  and 
unfortunately  is  a  large  psychological  factor  whatever  the  system 
of  classification. 

From  what  has  been  said,  it  is  evident  that  the  Record  groups 
should  not  be  regarded  as  watertight  compartments.  They  are 
rather  to  be  looked  upon  as  convenient  units  for  the  subdivision  of 
the  four  hundred-odd  abstracts  which  make  up  a  number,  much  as 
an  elaborate  treatise  is,  for  convenience,  broken  up  into  chapters. 
From  this  point  of  view  the  precise  system  of  classification  seems  less 
important  than  the  question  of  becoming  as  well  acquainted  as  pos- 
sible with  the  contents  as  a  whole.  So  composite  are  the  methods  of 
attack  in  modern  science  that  it  is  quite  conceivable  that  the  investi- 
gator may  find  his  search  for  knowledge  and  inspiration  abundantly 
rewarded  when  apparently  far  afield.  This  of  course  does  not  imply 
that  classification  is  not  important.  On  the  contrary,  its  methods 
and  details  are  worthy  of  close  scrutiny  and  an  unceasing  effort  to 
evoh^e  the  best  system  possible.  Nor  has  the  foregoing  been  written 
in  any  spirit  of  Bourbonism.  The  aim  has  been  rather  to  point  out 
some  of  the  limitations  inherent  in  any  scheme  of  classification,  and  • 
to  emphasize  the  advantages  to  the  teacher  and  investigator  of  as 
wide  and  comprehensive  a  survey  of  the  current  scientific  literature 
as  is  practicable  within  the  time  at  his  disposal. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


AGRICULTURAL  CHEMISTRY— AGROTECHNY. 

Annual  reports  on  the  progress  of  chemistry  for  1919,  edited  by  J.  C. 
Cain  (Ann.  Rpts.  Prog.  Chcin.  [London^,  IG  {1919),  pp.  IX+2S^,  figs.  10).— 
This  is  tlie  usual  annual  report  (E.  S.  R.,  41,  p.  201)  of  progress  in  various 
brandies  of  chemistry  including,  among  others,  sections  on  analytical  chemistry 
by  C.  A.  Mitchell,  physiological  chemistry  by  G.  Barger,  and  agricultural  chem- 
istry and  vegetable  physiology  by  E.  T.  Russell. 

Work  of  the  chemist  in  tlie  food  industries,  L.  M.  Tolman  {Chem.  Age 
[Xcw  Yurk],  1  (1919),  No.  6,  pp.  2.'fl-2.'f5,  fig.  l).—\  brief  summary  of  the 
development  of  chendcal  control  in  the  manufacture  of  food. 

Wood  and  chemistry,  L.  F.  Hawley  (Chem.  Age  [Neiv  York],  1  (1919), 
No.  6,  pp.  247,  24s,  fig.  1). — This  is  a  general  discussion  of  the  relation  between 
wood  and  chemistry  as  shown  in  the  manufacture  of  pulp  and  paper,  wood 
preservation,  wood  distillation,  the  manufacture  of  methyl  alcohol,  ethyl  alco- 
hol, oxalic  arid,  tanning  materials,  etc. 

Continuation  and  extension  of  work  on  vegetable  proteins,  T.  B.  Osborne 
and  L.  B.  Mendel  {Carnegie  Inst.  Wash.  Year  Book,  18  {1919),  pp.  352-360).— 
The  progress  report  for  1919  in  continuation  of  work  previously  noted  (E.  S.  R., 
43,  p.  10)  contains  brief  statements  concerning  investigations  in  progress  and 
discu.ssions  of  the  significance  of  the  results  obtained  in  studies  which  have 
been  previously  noted  from  other  sources. 

The  proteins  of  green  leaves. — I,  Spinach  leaves,  T.  B.  Osborne  and 
A.  J.  Wakeman  (Jour.  Biol.  Cheni.,  42  {1920),  No.  1,  pp.  J-26).— The  authors, 
with  the  cooperation  of  C.  S.  Leavenworth  and  O.  L.  Nolan,  have  investigated 
the  proteins  of  spinuch  leaves  by  the  following  method: 

The  fresh  gieon  leaves  were  ground  with  water  to  break  up  the  cell  walls 
and  set  free  the  contents  of  the  cells.  By  centrifuging  or  filtering  through  soft 
paper  a  green  turbid  extract  was  obtained  in  which  only  minute  particles  were 
visible  under  the  microscope.  The  addition  of  about  one-third  volume  of  alcohol 
to  this  extract  resulted  in  the  formation  of  a  voluminous  green  precipitate 
containing  chlorophyll,  phosphatids,  and  fats  which  were  removed  by  extrac- 
tion with  alcohol  and  ether,  leaving  a  residue  consisting  of  about  20  per  cent 
of  the  solids  of  the  leaves  and  composed  almost  entirely  of  protein.  This  was 
found  to  be  practically  insoluble  in  aqueous  alkaline  solutions  at  room  tempera- 
ture, but  soluble  in  boiling  CO  per  cent  alcohol  containing  0.3  per  cent  sodium 
hydroxid.  On  neutralizing  this  solution  with  acid  the  protein  was  precipitated 
In  a  form  readily  sohible  in  a  slight  excess  of  either  acid  or  alkali,  and  con- 
taining about  15.25  per  cent  of  nitrogen.  This  colloidal  protein  is  thought  to 
be  a  mixture  of  several  individual  proteins,  possibly  combined  with  carbo- 
hydrate-containing groups.  The  presence  in  it  of  nucleic  acid  has  not  been 
detected. 

The  filtrate  from  the  original  alcohol  precipitate  contained  the  water-soluble 
con.stltuents  of  the  cells,  constituting  about  50  per  cent  of  the  solids  of  the  leaf 
and  containing  proteoses  to  the  extent  of  1.7  per  cent,  proteins  coagulable  by 
heat  1.4  per  cent,  and  nonprotein  organic  substances  28  per  cent  of  the  total 
solids  of  the  leaf,  the  balance  consisting  of  mineral  matter.    The  nonprotein 

409 


I 


410 


EXPERIMENT  STATION  RECORD. 


[Vol.  43 


organic  substances  contained  about  25  per  cent  of  the  total  nitrogen  of  tlie 
leaves. 

By  applying  similar  methods  to  spinach  leaves  dried  at  lovv^  temperatures, 
results  were  obtained  so  nearly  identical  with  those  obtained  from  the  green 
leaves  as  to  indicate  that  the  constituents  of  the  cells  were  only  slightly  altered 
by  drying. 

"  If,  as  seems  probable,  similar  products  can  be  made  from  other  green 
leaves  it  ought  to  be  possible  to  feed  tlie.se  as  the  sole  source  of  nitrogen  and 
thereby  increase  our  knowledge  of  the  nutritive  value  of  a  class  of  proteins 
about  which  at  present  we  know  almost  nothing.  Possibly  we  shall  also  be 
able  to  learn  something  of  the  nutritive  value  of  the  water-soluble  constituents. 
A  new  field  for  investigation  appears  to  be  thus  opening  which  promises  to  be 
fruitful." 

Some  proteins  froni  the  Georgia  velvet  bean,  Stizolobium  deeringianum, 
C.  O.  Johns  and  H.  C.  Waterman  (Jour.  Biol.  Chem.,  Jt2  (1920),  No.  1,  pp. 
59-69). — An  examination  is  reported  of  the  proteins  of  the  Georgia  velvet  bean 
(8.  deeringianum),  a  sport  of  the  Florida  velvet  bean,  a  study  of  the  proteins 
of  which  has  been  previously  noted  (E.  S.  R.,  39,  p.  202). 

The  Georgia  variety  was  found  to  contain  about  23.6  per  cent  of  protein.  A 
yield  of  about  15  per  cent  of  protein  was  obtained  from  the  finely-ground  seed 
by  a  3  per  cent  solution  of  sodium  chlorid,  aud  by  coagulation  from  the  slightly 
acidified  extract  at  the  boiling  temperature  a  yield  of  13  per  cent  of  mixed 
proteins  was  obtained.  From  the  sodium  chlorid  extracts  three  tM)es  of  pro- 
teins were  separated:  o-globulin  precipitated  by  0.4  saturation  with  ammonium 
sulphate,  coagulable  at  70  to  78°  C,  and  containing  0.9  per  cent  of  sulphur; 
;5'-globulin  precipitated  from  the  extract  by  0.6  to  0.7  saturation  with  am- 
monium sulphate,  coagulable  at  90  to  100°,  and  containing  0.45  per  cent  of 
sulphur ;  and  an  albumin  obtained  by  coagulation  from  aqueous  extracts  previ- 
ously freed  from  globulin  by  prolonged  dialysis,  coagulable  at  54  to  62°,  and 
containing  1  per  cent  of  sulphur.  The  o-globuliu  and  the  albumin  gave  strong 
tests  for  tryptophan  with  Hopkins  and  Cole's  reagent,  while  the  jS-globulin  r^l 
gave  no  trace  of  this  reaction.  Attention  is  called  to  the  fact  that  this  is  the 
first  vegetable  globulin  which  has  been  found  to  contain  no  tryptophan. 

The  percentages  of  the  basic  amino  acids  in  the  three  proteins,  as  determined 
by  the  Van  Slyke  method,  are  given  in  the  following  table : 
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Percentage  of  the  basic  amino  acids  in  the  proteins  from  the  Georgia  velvet  tean.  I  '• 


Amino  acid. 

a-Globulin. 

/3 -Globulin. 

Albumin. 

I. 

n." 

I. 

n 

I. 

C  vstin 

Per  cent. 
1.03 
7.25 
1.34 

8.20 

Per  cent. 
1.04 
7.14 
1.14 

8.44 

Per  cent. 
0.91 
8.09 
3.32 
8.61 

Per  cent. 
0.S7 
8.2S 
3.43 

K.42 

PiT  cent. 
1.92 

6.13 

Hist  idin 

0.82 

8.20 

The  simple  carbohydr/ites  and  the  glucosids,  E.  F.  Armstrong  (London: 
Longmans,  Green  d-  Co.,  19J9,  3.  ed..  pp.  IX-\-239). — In  the  preface  of  the  third 
edition  of  this  monograph  on  carbohydrates  and  glucosids  (E.  S.  R.,  28,  p.  710) 
acknowledgment  is  made  of  the  contributions  of  C.  S.  Hudson  and  associates, 
of  the  Bureau  of  Chemistryj  U.  S.  Department  of  Agriculture,  as  follows: 

"  The  relationship  of  optical  rotatory  power  to  structure  in  the  case  of  the 
carbohydrates  has  long  been  a  source  of  speculation,  but  because  of  the  ia- 
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different  manner  in  whidi  many  of  thi'  carbohydrate  derivatives  had  been 
characterized  nothing  detinite  had  been  achieved  until  recently.  Owing  to  tlie 
Ita installing  work  of  Hudson  and  his  school  in  America,  we  are  now  in  posses- 
sii»n  of  many  of  the  necessary  data,  and  the  generalizations  of  this  chemist 
have  given  a  new  and  most  pronusing  aspect  to  this  field." 

[Gossypol  in  cottonseed  meal],  W.  A,  Withkrs  (North  Carolina  Sta.  lipt. 
JlUi),  pp.  .'lO,  ///).— In  continuation  of  the  study  of  gossypol,  the  toxic  principle 
of  cotton  seed,  by  Withers  and  Carruth  (E.  S.  R.,  38,  p.  685),  and  by  Carruth 
(E.  S.  R.,  38,  p.  801).  the  results  of  a  further  investigation  of  its  chemical 
properties  and  the  possibilities  of  its  removal  from  cottonseed  meal  are  reported. 
No  evidence  was  obtained  that  gossypol  or  D-gossypol  is  left  in  the  meal 
after  extraction  with  ethyl  ether  and  then  with  anilin.  The  anilin-gossypol 
and  the  anilin-D-gossypol  contained,  respectively,  73.74  and  74.81  per  cent  of 
carbon,  5.76  and  G.12  i>er  cent  of  hydrogen,  and  3.85  and  3.89  per  cent  of  nitrogen. 
Anilin-D-gossypol  on  heating  to  140°  C  in  the  air  gained  0.71  per  cent  in  weight, 
while  anilin-gossypol  gained  1.9G  per  cent.  These  results  are  considered  to 
furnish  a  further  proof  that  the  two  substances  are  not  identical. 

Cottonseed  hulls  were  found  to  contain  0.75  per  cent  and  the  meats  0.7  per 
cent  of  gossypol. 

Benzidin,  anilin,  phenylhydrazin,  p-nitroanilin,  p-toluidin,  and  a-napthylamin 
ail  produced  precipitates  with  the  gossypol  present  in  crude  cottonseed  oil. 
These  reagents  and  urea  in  alcoholic  solution  did  not,  however,  form  precipi- 
tates with  pure  gossypol  or  D-gossypol. 

Free  gossypol  or  D-gossypol  in  alcoholic  solution  formed  precipitates  v.ith 
the  alcohol-soluble  proteins  of  either  wheat  flour  or  cottonseed  meal.  This  is 
thought  to  explain  partially  why  heating  reduces  the  toxicity  of  cottonseed 
meal,  on  the  assumption  that  the  gossypol  or  D-gossypoI  protein  compound  is 
not  readily  digested  by  the  animal. 

In  general,  heating  cottonseed  meals  to  various  temperatures  in  atmospheres 
of  dilTerent  gases  and  in  the  presence  of  various  amounts  of  water  decreased 
the  gossypol  but  increased  the  D-gossypol  content,  although  the  results  ob- 
tained have  not  been  consistent  in  all  cases. 

Fermentation  characteristics  of  certain  pentose-destroying  bacteria, 
E.  B.  Frkd,  W.  H.  Peterson,  and  A.  Davenport  {Jour.  Biol.  Chcm.,  42  (1920), 
A'o.  1,  pp.  115-189). — Continuing  the  study  of  pentose-fermenting  bacteria 
(E.  S.  R.,  42,  p.  709),  the  general  fermentation  characteristics  of  these  bacteria 
have  been  studied  by  determining  the  change  in  reaction  and  the  gas  produc- 
tion in  fermentation  tubes  containing  a  culture  of  the  organism  in  yeast  water 
and  a  2  per  cent  solution  of  various  carbon  compounds  including  pentoses, 
hexoses,  di-,  tri-,  and  poly-.sa<'charids,  glucosids,  polyatomic  alcohols,  and 
organic  acids. 

The  average  limits  of  growth  in  the  yeast  water  medium  were  approximately 
pli  3.6  to  4  for  xylose,  glucose,  galactose,  fructose,  sucrose,  and  lactose,  and  4.3 
for  mannitol,  which  was  decomposed  more  slowly.  The  results  of  acidity  meas- 
urements and  of  the  fermentation  tube  method  gave  no  indication  of  the  amount 
of  carbohydrate  consumed.  It  is  thought  that  carbon  compounds  are  bi'oken 
down  with  the  production  of  gas,  largely  CO2,  which  does  not  accumulate  in 
the  closed  end  of  the  fermentation  tube. 

In  regard  to  acid  production  arabinose  and  xylose  decomposed  rapidly,  form- 
ing more  than  20  per  cent  of  normal  acid  consisting  of  practically  eciual  amounts 
of  acetic  and  lactic  acids.  Both  xylose  and  arabinose  were  completely  destroyed 
In  less  than  14  days.  Rhamnose  wtis  not  attacked.  Glucose  and  galactose  were 
decomposed  in  a  similar  manner  but  to  a  less  extent,  approximately  10  to  14 
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per  cent  of  normal  acid  being  formed  in  tlie  proportion  of  about  5  parts  of 
lactic  to  1  part  of  acetic  acid.  The  extent  of  fermentation  was  about  the 
same  with  tlie  two  sugars,  about  one-half  of  the  sugar  being  consumed  in  15 
days.  Mannose  fermented  more  slowly  than  glucose  or  galactose,  and  yielded 
nearly  equal  quantities  of  volatile  and  nonvolatile  acid.  Fructose  disappeared 
completely  in  from  4  to  6  days  with  the  formation  of  mannitol,  volatile  and 
nonvolatile  acids,  and  CO2. 

Tlie  disaccharids  sucrose,  maltose,  and  lactose  were  not  completely  fermented, 
sucrose  being  the  most  available  and  lactose  the  least.  The  products  of  reac- 
tion were  chiefly  volatile  aBd  nonvolatile  acids,  the  latter  predominating. 
Raffinose  and  melezitose  were  not  fermented. 

Mannitol  was  slowly  broken  down,  yielding  almost  equal  amounts  of  lactic 
and   acetic  acids.     Glycerol   and   the  glucosid   salicin   fermented   slowly   and 
esculin  not  at  all.    Starch,  inulin,  and  cellulose  were  not  fennented,  while  xylan 
was  decomposed  very  slowly.     Of  the  acids,  succinic,  tartaric,  and  citric  were    *. 
not  attacked,  while  pyruvic,  lactic,  and  malic  were  fermented.  | 

Carbon  as  an  adsorbent,  R.  E.  Liesegang  {Ghem.  Ztg.,  44  {1020),  No.  13,  j 
pp.  89,  90). — This  is  a  review  of  the  literature  on  the  use  of  carbon  as  an 
adsorbent  from  1914  to  1919,  inclusive.  The  references  are  arranged  under  the 
headings  of  the  theory  of  adsorption  with  carbon,  methods  for  testing  adsorb- 
ing properties,  preparation  of  carbons  with  strong  adsorption  properties,  appli- 
cations, and  theoretical  studies.  A  list  of  44  references  to  the  literature  is 
included. 

Vegetable  decolorizing  carbons,  A.  B.  Bradley  (Jour.  Soc.  Chem.  Indus., 
38  (1919),  No.  22,  pp.  396T-39ST). — A  study  of  the  effect  of  various  factors  on 
the  percentage  of  color  absorbed  from  solutions  of  raw  Barbados  and  Mozam- 
bique sugars  by  the  vegetable  decolorizing  carbon  Norit  is  reported,  with  the 
following  results: 

The  percentage  of  color  removed  was  found  to  increase  quite  rapidly  with 
a  decrease  in  the  size  of  the  grain  of  the  carbon  up  to  a  certain  limit  of  size 
(about  94-mesh),  after  which  the  increased  efficiency  was  relatively  small. 
This  is  thought  to  indicate  that  the  apparent  difference  in  efficiency  of  dif- 
ferent carbons  may  be  partly  due  to  the  size  of  the  carbon  grain.  Experiments 
undertaken  to  determine  the  effect  of  increasing  percentage  of  decolorizing 
carbon  on  the  amount  of  color  removed  from  sugar  solutions  indicate  that  the 
greater  part  of  the  coloring  matter  can  be  removed  by  small  amounts  of  the 
carbon,  after  which  the  finer,  more  soluble  color  particles  can  be  removed  to 
a  considerable  extent  by  boiling  with  colloidal  substances,  such  as  casein  or 
gelatin. 

For  increasing  temperatures  up  to  70°  C.  a  marked  increase  in  the  per- 
centage of  sugar  removed  for  each  10°  was  noted,  after  which  the  additional 
color  absorbed  was  very  small.  Increasing  concentration  of  the  sugar  solution 
up  to  a  total  sugar  content  of  40  per  cent  decreased  the  decolorizing  efiiciency 
quite  rapidly,  after  which  the  loss  of  efficiency  was  not  nearly  so  marked. 
An  increase  in  the  acidity  of  the  sugar  solution,  whether  due  to  organic  or 
inorganic  acids,  was  found  to  increase  the  decolorizing  efficiency  in  a  degree 
proportional  to  the  degree  of  acidity. 

The  ash  of  calcium-containing  soaps,  E.  Lantos  (Chem.  Ztg.,  4-i  (1920), 
No.  5,  p.  35).— Attention  is  called  to  the  fact  that  if  organic  substances  con- 
taining calcium  are  ashed  to  whiteness  in  the  usual  way  the  calcium  is  left  in 
the  form  of  the  carbonate  instead  of  the  oxid.  To  overcome  this,  the  author 
recommends  adding  a  small  amount  of  ammonium  nitrate  to  the  substance  and 
heating  before  the  blast  lamp.  The  ashing  is  said  to  require  a  much  shorter 
time  and  to  conTcrt  completely  the  calcium  into  the  oxid. 
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The  quuntitativc  determination  of  boric  acid,  P.  Jannasch  and  F.  Noix 
(Jour.  J'rakt.  Clttm.,  n.  ser.,  99  (1019),  xYo.  1-2.  pp.  1-SS,  flgx.  2). — A  method 
for  the  deterniiiiiition  of  B-Os  in  salts  and  niineiaLs  is  described  which  de- 
pends upon  the  fact  that  it  is  completely  volatilized  in  the  form  of  the  methyl 
ester  when  distilled  with  methyl  alcoliol  at  from  60  to  90°  C.  The  technique 
of  the  procedure  as  applied  to  the  determination  of  boric  acid  in  tourmalin 
is  described  in  detail. 

The  determination  of  dicyandiamid  in  calcium  cyanamid  by  Care's 
method,  G.  Hager  and  J.  Keun  (Ztschr.  Arujew.  Chem.,  29  (1916),  No.  63, 
Aufsatzt.,  pp.  309-312). — A  critical  study  is  reported  of  Caro's  method  of  de- 
termining dicyandiamid  in  calcium  cyanamid  (E.  S.  R.,  25,  p.  24). 

Two  sources  of  error  in  the  determination  are  pointed  out.  On  warming 
the  dicyandianiid-silver  solution  with  potassium  hydroxid  double  decomposi- 
tion takes  place,  resulting  in  a  loss  of  ammonia  and  nitrogen,  and  in  the  precipi- 
tation of  large  amounts  of  cyanamid  with  silver  salts  in  ammoniacal  solution 
more  or  less  dicyandiamid  is  brought  down  at  the  same  time.  Botli  these 
sources  of  error  tend  to  give  too  low  results. 

The  determination  of  dicyandiamid  in  calcium  cyanamid,  A.  Stutzeb 
(Ztschr.  Angew.  Chem.,  29  (1916),  No.  97,  Aufsatz.,  pp.  417,  4I8).— The  author 
discusses  the  criticisms  of  Hager  and  Ivern,  noted  above,  in  regard  to  Caro's 
method  of  determining  dicyandiamid,  and  describes  a  modification  of  the  method 
which  is  considered  to  eliminate  these  errors.  The  method  consists  essentially 
in  dissolving  the  material  in  94  per  cent  alcohol,  using  a  portion  of  the  solution 
to  determine  the  total  nitrogen  soluble  in  alcohol,  and  the  remainder  to  deter- 
mine cyanamid  by  precipitation  with  a  silver  salt  and  ammonia  and  dicyandia- 
mid by  precipitation  of  the  filtrate  with  sodium  hydroxid. 

The  technique  is  described  in  detail. 

The  determination  of  dicyandiamid  in  calcium  cyanamid,  G.  Hager  and 
J.  Kern  (Zt>irhr.  An<jew.  Chem.,  SO  (1917),  No.  17,  Auf.satz.,  pp.  53,  5Jf).— 
Attention  is  called  to  the  nythod  of  determining  calcium  dicyandiamid  in  cal- 
cium cyanamid  described  by  Brioux  (E.  S.  R.,  24,  p.  323). 

This  consists  essentially  in  determining  both  calcium  cyanamid  and  dicy- 
andiamid in  an  aliquot  of  the  solution  by  precipitation  with  silver  nitrate  and 
potassium  hydroxid,  and  in  another  portion  of  the  solution  determining  the 
cyanamid  by  precipitation  with  silver  nitrate  and  ammonia.  The  dicyandiamid 
is  then  determined  by  difference.  The  technique  of  the  method  is  described, 
and  results  are  reported  which  are  considered  to  indicate  the  supex'iority  of  this 
method  over  Caro's  method. 

An  examination  of  the  method  of  Stutzer,  noted  above,  is  also  reported.  The 
authors  conclude,  however,  that  it  is  open  to  as  many  sources  of  error  as  Caro's 
method. 

New  extraction  apparatus,  E.  Beccard  (Chem.  Ztg.,  43  (1919),  No.  113, 
p.  621,  figs.  2;  abs.  in  Chem.  Abs.,  14  (1920),  No.  7,  p.  869,  fig.  i).— Descriptions 
and  illustrations  are  given  of  two  forms  of  extraction  apparatus  in  which  the 
solvent  is  brought  into  contact  with  the  substance  to  be  extracted  several  times 
before  siphoning,  instead  of  once  as  in  the  ordinary  extraction  apparatus.  One 
form  of  apparatus  is  suitable  for  extracting  an  aqueous  solution  with  a  solvent 
of  lower  specific  gra\'ity,  and  the  other  for  solids  or  a  solution  with  a  solvent  of 
higher  specific  gravity. 

A  photometric  turbidimeter,  W.  G.  Bowers  and  J.  Moyer  (Jour.  Biol. 
Chem.,  42  (1920),  No.  1,  pp.  191-198,  figs.  2).— In  the  apparatus  which  is  de- 
scribed and  illustrated  the  photometric  oil  spot  is  applied  to  the  turbidimeter  to 
balance  intensities  of  illumination  in  measuring  turbidities. 
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"The  apparatus  consists  of  a  dark  box  12.5  in.  long.  4.5  in.  wide,  and  8  in. 
high,  having  a  darlv  compartment  at  eacli  end  for  the  standard  lights,  next  to 
tliese  the  small  dark  compartments  for  the  cell  of  unknown  substances  on  the 
one  side  and  the  standards  on  the  other,  a  very  small  compartment  in  the 
middle  for  the  paper  with  its  oil  spot,  and  the  narrow  mirrors  which  rellcet  the 
images  of  the  spot  througli  a  small  eyepiece  directly  in  front."  In  using  the 
instrument  the  unknown  solution  is  put  into  the  cell  to  the  left,  the  lights  are 
turned  on,  and  wheels  which  control  the  standard  ground  glass  discs  are  turned 
until  the  intensities  of  illumination  are  balanced.  By  comparing  the  reading 
thus  obtained  with  a  scale  which  has  previously  been  worked  out  for  the  sub- 
stance in  question  the  turbidity  can  be  calculated. 

Some  observations  on  colorinietric  estimations  with  solutions  contain- 
ing two  colored  substances,  K.  G.  Falk  and  H.  M.  Koyes  (Jour.  Jiiol.  Chon., 
42  {1920),  No.  t,  pp.  109-130).— The  authors  report  a  study  of  the  conditions 
involved  in  the  colorinietric  determination  of  reducing  substances  present  In 
ordinary  urine  by  the  method  developed  by  Benedict  and  Ostei'berg.  Follow- 
ing a  theoretical  discussion  of  tlie  significance  of  colorimetric  determinations, 
a  series  of  experiments  is  reported  involving  matching  in  the  Duboseq  colorimeter 
picrate  against  picrate,  bichromate  against  bichromate,  picramate  against 
picramate,  picramate  against  bichromate,  picramate  plus  picrate  against  picra- 
mate plus  picrate,  and  glucose-picrate  product  against  picramate  plus  picrate. 

The  variations  in  results  with  differing  concentrations  and  alkalinities  in- 
dicate that  the  conditions  under  which  accurate  and  comparative  results  may 
be  obtained  are  very  limited,  especially  with  regard  to  the  concentration  of 
glucose  which  may  be  estimated  accurately.  "  In  order  to  be  certain  of  quantita- 
tive results,  the  standard  and  unknown  solutions,  containing  two  colored  sub- 
stances, should  be  very  nearly  alike  in  composition  and  concentration.  The 
errors  introduced  otherwise  may  be  considerable." 

A  rapid  method  for  the  determination  of  carbon  in  organic  mixtures, 
particularly  urine,  L.  Lescoeur  and  O.  Duteteux  {Coiiipt.  Rend.  Soc.  Biol. 
[Paris},  82  {1919),  No.  34,  pp.  1417,  I4I8).— The  method  consists  essentially 
in  fusing  the  material  with  sodium  hydroxid  and  sodium  nitrate-  and  deter- 
mining the  amount  of  sodium  carbonate  formed.  The  fusion  is  conducted  in 
a  silver  crucible  provided  with  a  cover  and  special  outlet  tube. 

Rapid  determination  of  carbon,  M.  L.  Lescoeur  {Jour.  Pharm.  et  Chim., 
7  ser.,  21  {1920),  No.  7,  pp.  257-263).— Essentially  noted  above. 

Fat  determination  in  dehydrated  potatoes,  O.  Matzdokff  and  W.  KiJHNE 
{Cliem.  Ztcj.,  44  {1920),  No.  15,  p.  i03).— Determinations  of  the  fat  content  of 
various  commercial  products  of  dehydrated  potatoes  before  and  after  hydrolysis 
of  the  starch  are  reported.  While  the  results  in  general  were  higher  after 
hydrolysis  of  the  starch,  one  or  two  were  lower.  The  authors  conclude  that 
the  fat  content  is  so  low  in  dried  potato  preparations  that  accui'ate  results  can 
not  be  expected  in  this  determination. 

Examination  of  frozen  egg  products  and  interpretation  of  results,  H.  W. 
Redfield  {U.  S.  Dept.  Agr.  Bui.  846  {1920),  pp.  96,  figs.  5).— This  bulletin  con- 
sists of  outlines  of  standard  methods  found  suitable  by  the  Bureau  of  Chemistry 
for  the  chemical  and  bacteriological  examination  of  frozen  egg  products  to 
determine  the  presence  of  decomposed  material,  and  a  demonstration  that  the 
methods  selected  give  concordant  results  in  the  hands  of  different  analysts  and 
in  the  examination  of  matei'ial  of  given  quality  from  diverse  sources.  The 
determinations  called  for  are  total  solids,  ether  extract,  acidity  of  fat,  ammonia 
nitrogen,  reducing  sugar,  indol  and  skatol,  and  the  enumeration  of  viable 
bacteria,  total  bacteria,  and  Bacillus  coli.     Parallel  analyses  by  four  or  five 
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chemists  and  two  bactoriolojiists  were  made  on  each  of  over  GO  samples  of 
varied  snides  prei)ared  under  suiR'rvision  from  known  materials,  the  results 
being  set  forth  in  a  series  of  tables.  A  weighed  sum  of  the  different  determina- 
tions Is  proposed  as  a  numerical  criterion  to  determine  whether  or  not  a  given 
sample  is  edible. 

The  (leterniiiiation  of  added  water  in  meat  products,  11.  Lkdknt  (Ann. 
Falsif.,  12  (JO JO),  No.  133-134,  PP-  356-367).— This  is  a  criticism,  based  upon 
laboratory  analyses,  of  the  methods  in  use  in  France  for  determining  moisture 
in  meat  pi-oducts  and  of  the  ollicial  standards  for  detecting  the  presence  of 
added  water.  The  requirement  that  meat  products  shall  not  contain  more 
than  75  per  cent  of  moisture  is  considered  too  low,  since  meat  which  might 
enter  into  the  composition  of  such  products  has  been  found  to  contain  as  much 
as  84  per  cent  of  moisture. 

The  composition,  action,  and  analysis  of  chemical  yeasts,  M.  A.  Kling, 
A.  Lassikuu,  and  L.  Veknekd  (Ann.  Falsif.,  13  (1920),  No.  135-136,  pp.  0-17, 
fig.  i).— This  is  essentially  a  resume  of  recent  German  literature  on  tlie  com- 
position of  baking  powder  and  methods  for  its  analysis. 

Chemical  yeasts  (baking  powder),  L.  Weil  (Ann.  Falsif.,  13  (1920), 
No.  13.5-136,  pp.  11-21). — This  is  a  general  discussion  of  the  ingredients  of 
baking  powder  with  suggestions  as  to  limiting  standards. 

The  analysis  of  milk,  C.  Pohcher  (Ann.  Falsif.,  13  (1920),  No.  135-136, 
pp.  35-37). — The  author  calls  attention  to  two  possible  sources  of  error  in  the 
analysis  of  milk.  Data  are  given  indicating  that  the  addition  of  1  cc.  of 
formol  to  50  cc.  of  milk  does  not  alter  the  reducing  power  of  the  milk,  while 
with  increasing  amounts  of  formol  larger  reducing  values  are  obtained  for  the 
same  amount  of  milk.  Data  are  also  given  showing  appreciable  differences  in 
the  weight  of  the  same  volume  of  milk  when  measured  with  pipettes  having 
slow  and  rapid  delivei-ies.  This  difference  is  accentuated  with  milk  having  a 
high  percentage  of  fat. 

A  coniparative  study  of  some  methods  for  determining  the  fat  content 
of  skim  milk,  T.  J.  McInekney  and  H.  C.  Troy  (Neiv  York  Cornell  Sta.  Bui. 
JfOl  (1920),  pp.  60-S5). — A  study  is  reported  of  the  accuracy  of  the  Babcock 
test  for  determining  the  percentage  of  fat  in  skim  milk  as  compared  with  the 
Adams  gravimetric,  the  Roese-Gottlieb,  the  Mojonnier,  and  the  modified  Leff- 
man-Beam  methods. 

A  preliminary  study  of  the  effect  of  various  modifications  of  the  Babcock 
test  upon  the  yield  of  fat  from  skim  milk  indicated  that  by  increasing  the 
amount  of  acid,  using  excess  speed,  and  centrifuging  at  a  higher  temperature 
for  a  long  time  the  percentage  of  fat  obtained  is  considerably  higher  than  that 
obtained  with  the  usual  Babcock  technique. 

The  results  obtained  with  the  Babcock  method  thus  modified  compared  favor- 
ably with  those  obtained  with  the  other  methods  tested.  Tlie  authors  conse- 
quently recommend  the  following  modifications  in  the  Babcock  test  when  it  is 
to  be  used  in  determining  the  fat  content  of  skim  milk : 

"At  least  25  cc.  of  sulphuric  acid  should  be  used.  If  the  size  of  the  bottle 
permits,  as  much  as  28  cc.  may  be  used  to  advantage.  The  temperature  of  the 
testing  machine  should  be  at  least  180°  F.  A  centrifuge  having  a  disk  15  in. 
In  diameter,  and  strong  enough  to  be  run  at  a  minimum  speed  of  1,800  revo- 
lutions a  minute  without  danger  of  breaking,  is  recommended.  The  diametei 
of  the  disk  is  determined  by  measuring  the  distance  between  bases  of  the  oppo- 
site cups  when  they  are  in  a  horizontal  position.  The  milk  should  be  centri- 
fuged  for  10,  2,  and  1  minute  periods,  instead  of  for  5,  2,  and  1  minute  periods." 
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Microchemical  method  for  the  deterniiuation  of  sugar  in  body  fluids, 

R.  GoiFFON  and  F.  Nepveux  {Compt.  Rend.  Soc.  Biol.  [Paris],  83  {1920),  No.  5, 
pp.  121-123). — The  coloriraetric  method  described  is  said  to  be  applicable  to  all 
body  liquids  susceptible  of  containing  traces  of  sugar,  to  the  intestinal  contents, 
and  to  tlie  study  of  aniylolytic  digestion.  • 

It  consists  briefly  in  reducing  a  small  volume  of  the  liquid  with  Feliling's  * 
solution,  dissolving  the  washed  precipitate  of  cuprous  oxid  in  a  few  drops  of 
HCl,  diluting  with  distilled  water,  adding  a  few  drops  of  potassium  ferro- 
cyanid,  and  makiTig  up  to  a  definite  volume  of  50  cc,  after  which  the  color  of 
the  colloidal  solution  is  compared  in  a  Duboscq  colorimeter  with  a  standard 
solution  prepared  in  the  same  way. 

Rapid  methods  for  the  determination  of  protein  and  sugar  in  urine, 
E.  Lenk  (Ztschr.  Angew.  Chem.,  30  (1917),  No.  13,  Aufsatzt.,  pp.  45-//8).— The 
author  states  that  the  time  required  for  an  Elsbach  determination  of  protein 
in  urine  can  be  shortened  to  about  10  minutes  by  tbe  use  of  a  small  amount 
of  powdered  pumice  stone,  whicli  causes  rapid  settling  of  the  precipitate.  A 
similar  saving  of  time  can  be  effected  in  the  determination  of  reducing  sugar 
by  the  addition  of  a  magnesium  salt. 

Note  on  the  methods  of  determining  urea  in  the  blood,  A.  Slosse  {Compt. 
Rend.  Soc.  Biol  [Paris],  82  {1919),  No.  34,  pp.  U02-1404) .—Attention  is  called     I 
to  some  of  the  sources  of  error  in  the  hypobromite  method  of  determining  the 
urea  content  of  blood. 

Technical   application  of  hydrogen   in   hydrogenation   or  hardening   of 
oils,  H.  L.  Barnitz  {Chem.  and  Metall.  Engin.,  22  {1020),  No.  16;  pp.  745-748, 
figs.  4). — This  is  a  general  discussion  of  the  principles  involved  in  the  hydro-     11 
genation  of  oils,  the  commercial  application  of  the  method  to  industrial  and 
edible  oils,  the  technology  of  the  process,  and  the  apparatus  employed. 

Acidity  and  inversion:  Observations  from  Hawaiian  practice  on  the 
relation  between  them,  R.  C.  Pitcairn  {Facts  About  Sugar,  10  {1920),  No.  19, 
p.  370). — Attention  is  called,  in  cane  sugar  manufacture,  to  the  danger  of  in- 
version and  consequent  loss  of  sugar  while  boiling  low-grade  products  such  ;' 
as  molasses  or  massecuites.  As  a  preventive  the  author  suggests  a  i-egular 
system  of  acidity  control,  covering  as  completely  as  possible  the  Various  stages 
from  mixed  juice  to  final  molasses. 

The  seeding  method  of  graining  sugar,  H.  E.  Zxtkowski  {Trans.  Amer. 
Inst.  Chem.  Engin.,  11  {1918),  pp.  81-87). — Previously  noted  from  another 
source  (E.  S.  R.,  40,  p.  208). 

The  manufacture  of  alcohol  from  sulphite  waste  liquor,  R.  H.  McKee 
{Trans.  Amer.  Inst.  Chem.  Engin.,  11  {1918),  pp.  55-63). — This  is  a  brief  de- 
scription of  a  patented  method  of  manufacturing  alcohol  from  sulphite  waste 
liquor,  which  differs  from  previous  methods  in  that  the  acid  sulphite  liquor 
is  not  neutralized  before  the  addition  of  the  yeast.  To  offset  the  loss  of 
oxygen  due  to  absorption  by  sulphur  dioxid  and  sulphites  in  the  acid  solution, 
the  oxygen  requirement  of  the  yeast  is  met  by  causing  air  to  bubble  through 
the  solution  during  the  fermentation  period. 

METEOROLOGY. 

Periodicity  in  weather  and  crops  {Nature  [London],  105  {1920),  No.  2638, 
pp.  370,  371). — Brief  reference  is  made  to  a  lecture  by  Sir  William  Beveridge, 
director  of  the  London  School  of  Economics  and  Political  Science,  on  what  he 
claims  to  be  a  hitherto  unrecognized  periodicity  in  the  weather  and  crops. 
On  the  basis  of  historic  records  of  poor  harvests,  Indian  famines,  tropical 
droughts,  and  disastrous  wet  summers  in  higher  latitudes,  and  also  to  a  great 
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extent  upon  official  statistics  of  food  prices,  the  author  endeavors  to  estahlish 
a  weather  period  of  15J  years  during  the  past  three  centuries.  He  predicts 
unseasonable  weather,  bad  harvests,  and  hifjli  prices,  with  possible  famines, 
in  one  or  more  of  the  years  1024,  1025,  and  1926. 

Lunar  and  rainfall  periods,  E.  RFesnard  (Compt.  Rend.  Acad.  l?ci.  [Paris], 
no  (1020),  No.  Jf,  pp.  2 42-2^ .5 ).^'rhi!i  article  briefly  reviews  evidence  tending 
to  establish  a  certain  correlation  between  meteorological  phenomena,  par- 
ticularly rainfall,  and  lunar  phases  and  motions. 

[Influence  of  altitude  and  topography  on  temperature  distribution  in 
southern  California],  F.  D.  Youxg  (Cal.  Citrogr.,  5  {1920),  Nos.  5,  pp.  136, 
160,  161,  figs.  3;  7,  pp.  215,  231,  figs.  //).— Studies  near  Pomona,  Cal.,  on  tem- 
peratui'e  distribution  on  a  clear,  calm  night,  over  relatively  level  ground,  on 
steep  hillsides,  at  the  bases  of  steep  hills,  and  at  different  heights  above  the 
ground,  are  reported. 

"  It  was  noted  that  the  temperature  at  some  distance  above  the  ground 
does  not  change  much  during  such  a  night,  while  the  air  near  the  ground 
cools  steadily,  causing  a  considerable  difference  in  temperature  to  develop  be- 
tween the  air  strata  at  the  two  levels  before  morning.  The  surface  air,  cool- 
ing steadily  all  night  through  conduction  of  its  heat  into  the  colder  ground 
(which  in  turn  is  losing  heat  to  the  sky  through  radiation)  continues  to  grow 
relatively  denser  and  denser  than  the  air  at  greater  elevations.  The  greater 
density  of  this  colder  surface  air  operates  to  keep  it  in  contact  with  the 
ground.  Over  sloping  ground  the  force  of  gravity  tends  to  cause  this  thin 
surface  layer  of  cold  air  to  move  down  the  slope  and  te^  gather  in  depressions 
in  somewhat  the  same  manner  as  water.  The  flow  of  air  and  of  water  down 
the  same  slope  differ,  ho\^ever,  in  that  air  is  heated  by  compression  as  it  moves 
to  lower  levels  while  water  is  not, 

"  From  observations  in  the  Pomona  Valley  it  appears  that  there  is  little, 
if  any,  advantage  to  be  gained  by  locating  on  the  upper  portion  of  a  long, 
uniform  slope  with  a  fall  of  150  ft.  or  less  to  the  mile.  In  an  orchard  located 
even  a  short  distance  abwe  the  base  of  such  a  slope,  the  frost  hazard  is  not 
likely  to  be  greater  than  in  a  similar  orchard  near  the  summit  of  the  slope. 
However,  in  even  slight  depressions  of  whatever  shape  or  direction,  on  this 
slope,  the  frost  hazard  is  likely  to  be  considerably  greater.  The  same  is  true 
of  groves  located  directly  at  the  base  of  the  slope,  where  the  ground  begins 
to  rise  in  the  opposite  direction." 

Elevation  above  sea  level  was  not  an  important  factor  under  the  conditions 
of  these  studies.  "  The  rate  of  increase  in  temperature  with  altitude  is  likely 
to  be  greater  after  a  warm  day  than  after  a  cold  day  and  to  be  greater  on  a 
night  with  low  humidity  than  on  a  night  when  there  is  a  great  deal  of  mois- 
ture in  the  air. 

"  An  interesting  fact  brought  out  in  the  observations  on  the  steep  hillside 
is  that  the  highest  average  minimum  temperature  was  found  at  the  225-ft. 
station,  50  ft.  below  the  summit  of  the  ridge;  the  minimum  temperature  at 
the  .summit  was  as  high  as  that  at  the  225-ft.  station  on  only  one  night 
during  the  sea.son.  The  summit  of  the  ridge  is  well  rounded  and  the  ground 
sloped  away  from  the  summit  station  in  all  directions.  The  steep  slope  began 
about  20  ft.  from  the  thermometer  shelter.  As  the  same  phenomenon  has  been 
observed  by  the  writer  on  hills  of  varying  height  in  other  sections,  it  is  prob- 
ably safe  to  say  that  the  frost  hazard  will  be  greater  on  a  well-rounded  or  flat 
hilltop  or  ridge  than  for  some  distance  below  on  the  hillside,  if  the  slope  is 
fairly  steep." 

The  effect  of  snow  upon  the  growth  of  winter  w^heat,  C.  L.  Meisingkk 
{Science,  n.  ser.,  51  {1920),  No.  1330,  pp.  639,  640).— This  is  a  brief  review  of 
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recent  contributions  to  this  subject,  which  seem  to  cast  some  doubt  on  the 
popular  belief  that  a  snow  cover  is  a  beneficial  factor  in  the  growth  of  winter 
wheat. 

The  economic  value  of  Antarctic  meteorology  to  agriculturists  (Inicrnntl. 
Sufjnr  Jour.,  22  (1920),  No.  251,  pp.  26V/,  265).— It  is  stated  in  this  article  that 
"  it  is  generally  admitted  that  we  must  look  to  the  polar  regions  for  an 
explanation  of  the  great  variations  from  year  to  year  in  rainfall  and  tempera- 
ture over  the  South  Temperate  Zone."  The  author  maintains  tliat  even  with 
the  incomplete  information  now  available  "  it  has  been  possible  to  predict 
with  comparative  accuracy  the  probable  seasonal  rainfall  of  South  America, 
the  temperature  of  the  Soutli  African  Plateau,  the  intensity  of  the  Indian 
monsoon,  and  the  height  of  periodic  floods,  the  forecasts  being  based  on  previous 
observations  of  atmospheric  conditions  in  the  sub-Antarctic  and  Antarctic 
regions.  The  probable  conditions  in  Australia  might  also  be  anticipated  if 
observatories  were  established  in  the  Ross  Sea  area.  With  wireless  cfmnnuni- 
cation  not  only  weekly  predictions  of  comparative  accuracy  but  seasonal 
forecasts  with  practical  certainty  would  be  available." 

General  classification  of  climates  by  temperature,  precipitation,  and  the 
character  of  the  seasons,  W.  Koppen  {Ahs.  in  Internatl.  Inst.  Agr.  [Rome}, 
Internatl.  Rev.  Sci.  and  Pract.  Agr.,  10  (1919),  No.  5,  pp.  515-522). — This  is  a 
rather  full  abstract  in  English  of  an  article  briefly  noted  from  the  original 
(E.  S.  R.,  42,  p.  212). 

Climatic  conditions  [of  the  Huntley  Reclamation  Project  Experiment 
Farm,  1918],  D.  Hansen  (U.  S.  Dept.  Agr.,  Dept.  Circ.  86  (1920),  pp.  5,  6).— 
The  rainfall  for  the  year  at  this  farm,  located  near  Osborn,  Mont.,  was  13.46 
in.  as  compared  with  an  average  of  14.19  in.  for  the  past  8  years.  "  The  winter 
precipitation  was  unusually  high,  so  that  the  soil  was  well  supplied  with 
ra'oisture  at  the  beginning  of  the  growing  season.  During  the  first  part  of  the 
growing  season  the  rainfall  was  slightly  below  normal.  The  frost-free  period 
extended  from  May  21  to  October  7,  or  138  days,  which  was  10  days  longer 
than  the  average  for  8  years.  Severe  freezing  occuwed  during  the  latter  part 
of  October  and  early  in  November,  which  occasioned  some  difficulty  in  har- 
vesting sugar  beets." 

Tabular  .summaries  of  data  for  evaporation  and  wind  velocity  as  well  as 
for  temperature,  precipitation,  and  killing  frosts,  1911-1918,  are  given. 

Weather  conditions  [on  the  Newlands  Reclamation  Project,  1918], 
F.  B.  Headley  (U.  S.  Dept.  Agr.,  Dept.  Circ.  SO  (1920),  pp.  5-8).— Observations 
at  the  Newlands  Experiment  Farm,  near  Fallon,  Nev.,  from  1906  to  1918, 
inclusive,  on  precipitation,  evaporation,  wind  velocity,  cloudiness,  temperature, 
and  killing  frosts  are  sumnrarized,  and  a  study  of  the  effect  of  topography  on 
temperature  on  the  project  is  briefly  reported. 

The  weather  conditions  during  the  growing  season  of  1918  were  about  normal, 
except  that  the  frost-free  period  was  131  days,  or  8  days  longer  than  the 
average  for  13  years.  The  total  precipitation  was  6.23  in.,  as  compared  with 
the  13-year  average  of  4.97  in.  The  evaporation  during  1918  was  66.64  in., 
as  compared  with  an  11-year  average  of  65.66  in.  The  temperature  survey  of 
the  project  during  three  years  "  shows  that  the  higher  altitudes  have  a  decided 
advantage  in  the  matter  of  minimum  temperatures,  the  mean  mininnim  averag- 
ing 4°  F.  and  the  absolute  minimum  4.4°  in  favor  of  the  high  lands."  The 
stations  at  which  observations  were  made  varied  in  elevation  from  3,915  to 
4,180  ft. 

Minimum  temperatures  of  1918  in  Paraguay,  M.  S.  Bektoni  (An.  Cient. 
Paraguay,  Ser.  II,  1919,  No.  5,  pp.  3^5-393). — Observations  at  the  Agricultural 
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Kxperinicnt  Station  of  ruorto  BePtoni,  riiraguay,  during  1918,  showing  the 
ahnorimil  cold  and  its  temporary  and  iieruianent  effect  upon  ijlaut  aud  uuimal 
life,  are  discussed  at  considerable  length. 

SOILS— FERTILIZERS. 

The  data  of  geochemistry,  F.  W.  Clakke  (U.  S.  Geol.  Survey  Buh  695 
(1920),  pp.  832). — This  is  the  fourth  edition,  revised  and  enlarged,  of  this  im- 
portant \vorl<  (E.  S.  R.,  35,  p.  16),  dealing  with  the  composition  of  the  earth's 
crust,  waters,  and  atmosphere.  "  To  bring  some  of  the  data  together,  to  formu- 
late a  few  of  the  problems,  and  to  present  certain  general  conclusions  in  their 
modern  form  are  the  purposes  of  this  memoir.  It  is  not  an  exiiaustive  mono- 
graph upon  geocliemisrry.  but  rather  a  critical  summary  of  what  is  now  known 
and  a  gui'de  to  the  more  important  literature  of  the  subject."  It  contains  data 
of  very  great  importance  from  the  standpoint  of  agricultural  science. 

Soil  survey  of  Cass  County,  Ind.,  C.  C.  Beals  (Proc.  Incl.  Acad.  Sci.,  1918, 
pp.  186-20.'t).— This  survey  deals  with  the  soils  of  an  area  of  about  268,800 
acres  in  north  central  Indiana.  The  topography  varies  from  level  to  undulating 
and  broken.  The  soils  are  classed  as  upland  and  alluvial  soils.  Including 
meadow  and  muck,  14  soil  types  of  5  series  are  discussed. 

Analyses  of  one  hundred  soils  in  Allen  County,  Ind.,  R.  H.  Care  and 
V.  R.  Phakks  {Proc.  Ind.  Acad.  ScL,  1918,  pp.  151-159,  figs.  Jf). — Analyses  of 
samples  of  100  soils  of  the  county  are  reported  and  discussed.  The  soils 
are  of  glacial  origin,  70  per  cent  belonging  to  the  Miami  series  and  18.5  per 
cent  to  the  Clyde  series. 

It  was  found  ttat  there  are  many  soils  of  this  county  quite  high  in  organic 
matter,  only  11  per  cent  containing  below  4  per  cent,  while  45  per  cent  range 
from  4  to  7  per  cent ;  37  per  cent  range  from  7  to  15  per  cent ;  and  6  per  cent 
are  above  that  amount.  They  contain  considerable  nitrogen,  but  are  some- 
what deticient  in  phosphoric  acid  and  very  deficient  in  lime,  55  per  cent  being 
acid  to  litmus. 

Report  on  Coastal  Plain  soils,  particularly  with  reference  to  their  na- 
ture, plant  food  requirements,  and  suitability  for  different  crops,  C.  B. 
AViLLiAMs,  W.  E.  HE.VRN,  W.  F.  PATE,  J.  K.  Pltjmmer,  and  E.  C.  Blair  (Bui. 
X.  C.  Dept.  Agr.,  39  (1918),  No.  5,  pp.  115,  figs.  7).— This  report  contains  the 
results  of  (1)  a  survey  showing  the  location  and  extent  of  different  soil  types 
in  the  Coastal  Plain  section  of  North  Carolina,  (2)  analyses  of  the  soils  to 
show  their  content  of  plant  nutrients,  and  (3)  tield  experiments  to  determine 
the  fertilizer  and  cultural  requirements  of  the  more  important  types.  The 
Coastal  Plain  region  of  North  Carolina  covers  an  area  of  about  11,814,700 
acres,  the  topography  of  which  varies  from  level,  flat,  to  gently  rolling  and 
rolling.  "The  natural  drainage  depends  largely  upon  the  topography.  The 
soils  are  sedimentary  in  origin.  The  Norfolk  series  of  soils  is  the  most  com- 
plete series  in  the  State,  and  occupies  from  two-thirds  to  three-fourths  of  all 
the  upland  areas  of  the  Coastal  Plain  region. 

The  analyses  indicate  that  while  there  is  considerable  variation  in  the  total 
amount  of  plant  food  contained  in  the  different  types,  excepting  the  peats, 
mucks,  and  other  soils  containing  large  amounts  of  organic  matter,  these  soils 
are  particularly  low  in  nitrogen  and  phosphoric  acid.  Potash  was  found  to  be 
contained  in  rather  high  amounts  in  most  of  the  soils  occurring  in  the  Albe- 
marle section  of  the  State.  Especially  was  this  so  with  the  soils  in  those 
counties  occurring  beyond  Albemarle  Sound.  Lime  is  usually  present  in  the 
Coastal  Plain  section  of  the  State  In  only  small  amounts  and  in  available  forms. 
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"  Generally  speaking,  with  the  exception  of  the  soils  high  in  organic  matter, 
like  the  peats,  muck-f;,  and  some  of  the  soils  of  the  Portsmouth  series,  nitrogen  is 
the  constituent  that  is  most  generally  needed  for  the  growing  of  profitable 
crops.  Next  in  importance  come  potash,  lime,  and  phosphoric  acid.  Even 
with  soils  containing  small  amounts  of  phosphoric  acid,  field  experiments  have 
not  shown  that  this  constituent  is  nearly  so  essential  at  the  present  time  as 
would  be  indicated  by  the  small  amount  present  in  the  soils.  It  is  quire  evi- 
dent, therefore,  that  this  constituent,  although  contained  in  small  amounts,  is 
in  a  form  or  forms  quite  available  imder  proper  cultivation.  .  .  .  Coastal  Plain 
soils,  generally  speaking,  are  deficient  in  organic  matter.  .  .  . 

"  The  mineral  soils  nearly  all  show  a  slight  degree  of  '  true  acidity,'  which 
can  be  overcome  by  much  smaller  applications  of  limestone  or  marl  than  the 
peats  or  mucks.  Applications  of  1  to  2  tons  of  high-grade  limestone  or  marl 
on  the  sandy  loams  and  loams  will  usually  be  sufficient  to  render  the  surface 
G§  in.  sweet.  Much  lai-ger  amounts  of  lime  carbonate  are  needed  by  the  mucks; 
as  high  as  G  to  10  tons  per  acre  will  not  completely  reduce  all  of  the  acidity  on 
some  of  this  land.  However,  in  general  practice  it  is  usually  better  to  apply 
smaller  amounts,  1  to  3  tons  per  acre  more  often,  than  to  completely  neutralize 
all  acidity  by  one  application." 

Agricultural  A'alue  and  reclamation  of  Minnesota  peat  soils,  F.  J. 
Alway  (Minnesota  Sta.  Bui.  188  {1920),  pp.  7-136,  figs.  111).— The  purpose  of 
this  bulletin  is  to  give  a  fair  perspective  of  the  agricultural  possibility  of  the. 
peat  soils  of  Minnesota  and  the  difficulties  connected  with  their  development. 
There  are  approximately  7,000,000  acres  of  peat  soils  in  the  State,  occupying 
about  one-eighth  of  its  area.  Tamarack  and  spruce  occupy  most  of  this  land. 
Only  a  few  thousand  acres  have  been  cultivated,  usually  with  disappointing 
returns.  "  The  future  possibilities  of  these  lands  lie  in  their  use  for  agriculture, 
forestry,  and  industrial  purposes." 

Drainage  is  the  first  essential  step  in  the  reclamation  of  these  soils,  fol- 
lowed by  liming  as  an  indispensable  step,  particularly  on  the  low-lime  peats. 
Potash  and  phosphate  fertilizers  are  usually  required  also,  although  on  IMin- 
nesota  bogs  those  needing  phosphate  only  have  been  most  frequently  encoun- 
tered. Caution  and  moderation  are  advised  with  reference  to  the  reclamation 
of  these  lands.  It  is  pointed  out  that  drainage  alone  will  not  make  them 
productive,  and  large-scale  reclamation  should  be  preceded  by  systematic  inves- 
tigations and  small-scale  trials  to  establish  the  profitableness  of  reclamation. 

Experiments  in  the  reclamation  of  alkali  soil,  F.  B.  Headley  (U.  S.  Dept. 
Agr.,  Dept.  Circ.  80  (1920),  pp  16-18).— A.  series  of  2-year  rotations  beguiT  in 
1917  on  the  Newlands  (formerly  the  Truckee-Carson )  Reclamation  Project 
Experiment  Farm  near  Fallon,  Nev.,  to  study  the  effect  of  manure  in  improving 
alkali  soils  have  shown  a  gradual  improvement,  which  is  proceeding  faster  on 
soils  receiving  manure  in  the  rotation. 

Experiments  begun  in  1914,  the  treatments  in  which  included  the  application 
of  gypsum,  sulphuric  acid,  manure,  tile  subdrainage,  and  green  manuring  with 
clover,  showed  that  the  yields  of  the  soils  treated  with  gypsum  and  sulphuric 
acid  have  been  decidedly  greater  each  year  than  those  from  untreated  plats, 
but  not  large  enough  to  be  profitable. 

The  prevention  of  soil  erosion. — I,  Treating  hillside  ditches.— 11, 
Checking  overfalls,  M.  H.  Hoffaian  and  A.  W.  Tuknek  (loica  Agr.  Col.  Ext. 
Bui.  73  (1920),  pp.  W,  figs.  4;  7Jf  (1920).  pp.  W,  fi(>S-  5).— This  report  is  in 
two  parts  and  deals  with  practice  in  checking  and  preventing  soil  erosion 
in  Iowa. 

Part  I  deals  with  the  treatment  of  hillside  ditches.  It  is  stated-that  one 
of  the  best  methods  of  preventing  hillside  wash  in  Iowa  is  the  practice  of 
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contour  farming.  Tho  practice  of  leaving  permanent  strips  of  sod  inliillside 
valleys  is  also  strongly  recommended.  When  hillside  valleys  are  filled  by 
plowing  in,  the  use  of  obstructions  made  of  short  stakes  and  straw  set  in 
a  crescent  curved  downstream  is  advisable. 

Part  II  deals  with  the  checking  of  overfalls.  It  is  stated  that  practically 
all  ditches  in  Iowa  are  caused  by  overfalls  working  back.  "A  successful 
method  of  preventing  the  overfall  from  working  back  is  to  ease  the  water 
from  the  higher  to  tlie  lower  level  by  putting  in  an  obstruction  of  straw  and 
brush  staked  down."  The  obstruction  should  come  up  almost  as  high  as 
tlie  top  of  the  overfall.  These  obstructions  are  built  by  first  setting  one  or 
more  posts  firmly  in  the  ground  in  the  bottom  of  the  gulley  and  within  2  ft. 
of  the  place  where  the  water  falls  over.  The  number  of  posts  to  use  varies 
with  the  size  of  the  overfall,  the  best  results  being  secured  where  they  were 
put  from  2i  to  3  ft.  apart  around  the  bottom  of  the  fall.  The  straw  is  packed 
around  the  posts  and  tight  against  the  raw  surface  of  the  earth,  being  held 
in  place  by  brush  interwined  between  the  posts  and  well  trampled  down.  The 
brush  is  Ji(>ld  down  by  crosspieces  nailed  to  the  posts. 

The  lime  requirement  of  soils  according  to  the  Veitch  method,  com- 
pared with  the  hydrogen-ion  concentration  of  the  soil  extract,  A.  W. 
Blaik  and  A.  L.  Pkince  (Soil  ScL,  9  (1920),  No.  J,,  pp.  253-259,  fujs.  2).— Experi- 
ments conducted  at  the  New  Jersey  Experiment  Stations  are  reported,  in  which 
lime-requirement  data  secured  by  the  Veitch  method  were  compared  with  those 
indicated  by  the  hydrogen-ion  concentration  of  water  extracts  from  loam  soil. 

For  the  samples  tested  there  appeared  to  be  a  fairly  close  correlation  between 
the  hydrogen-ion  concentration  of  the  soil  extract  and  the  lime  requirement  as 
determined  by  the  Veitch  method.  Certain  inconsistencies  appeared,  which  may 
be  due  to  the  inaccuracies  of  the  Veitch  method  or  to  the  lack  of  uniformity 
in  the  samples,  or  to  the  influence  of  buffer  substances. 

"  With  normal  soils  a  determination  of  the  hydrogen-ion  concentration  of  the 
soil  solution  may  give  one  some  idea  of  the  amount  of  lime  water  required  by 
the  Veitch  method,  and  thus  considerably  shorten  this  method.  Of  the  soils  under 
consideration,  those  which  have  a  hydrogen-ion  concentration  of  about  pH=6.7 
or  over  are  alkaline  by  the  Veitch  method.  With  further  studies  along  this  line 
It  may  be  rxjssible,  with  normal  soils,  to  assign  a  fairly  definite  lime  require- 
ment to  a  given  hydrogen-ion  concentration,  so  that  in  many  cases  at  least  a 
determination  of  the  hydrogen-ion  concentration  would  make  a  lime-requirement 
determination  unnecessary." 

Reduction  potentials  of  bacterial  cultures  and  of  water-logged  soils, 
L.  J.  GiLLKSPiE  (Soil  Sci.,  9  (1920),  No.  4,  pp.  199-216,  figs.  4).— In  a  contribu- 
tion from  t^e  U.  S.  Department  of  Agriculture  oxidation  and  reduction  potentials 
are  discussed  as  the  intensity  factor  of  oxidation  and  reduction. 

Measurements  of  the  reduction  potentials  of  bacterial  cultures  or  suspensions 
showed,  when  suitable  precautions  were  taken,  constant  potentials  for  the 
facultative  anaerobe  Bacillus  coli  and  for  mixed  cultures  of  soil  microorganisms 
grown  in  a  deep  layer,  the  values  for  the  reduction  potentials  being  near  the 
hydrogen-electrode  potentials.  Mea.surements  with  aerobes  (B.  subtilis,  B. 
mycoitles,  and  a  third  aerobe)  showed  progressively  increasing  reduction  po- 
tentials with  laj)se  of  time,  but  in  no  case  did  the  reduction  potential  approach 
the  hydrogen-electrode  potential  as  closely  as  0.3  volt.  It  is  thought  that  this 
difference  between  anaerobes  and  aerobes  may  hold  in  general,  but  the  evidence 
is  not  conclusive. 

When  soils  were  treated  with  an  excess  of  water  they  became  highly  reducing, 
as  evidenced  by  their  reduction  potentials.  At  the  same  time  their  hydrogen- 
electrode  potentials  changed.     In  the  cases  noted  the  changes  of  hydrogen-ion 
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exponent  indicated  liy  tlie  liydrogen-electrode  potentials  were  very  considerable, 
the  soils  becoming  less  intensely  acid.  Accompanying  the  development  of  reduc- 
ing conditions  was  a  production  in  most  cases  of  a  foul  odor.  Different  soils  v; 
differed  in  the  rate  at  which  they  became  highly  reducing.  The  addition  of  \ 
dextrose  to  one  soil  favored  the  development  of  reducing  conditions,  the  effect 
of  0.1  per  cent  of  dextrose  being  very  pronounced.  It  is  thought  that  sourness 
of  soils  includes  something  beyond  acidity,  and  that  the  residual  unfavorable 
quality  may  be  a  high  intensity  of  reduction.  A  discussion  is  given  of  the 
significance  of  reducing  conditions  and  of  reduction  potentials  in  soil  study. 

Forty  references  to  literature  bearing  on  the  subject  are  included. 

Number  of  colonies  for  a  satisfactory  soil  plate,  H.  A.  Noyes  and  G.  L. 
Grounds  (Proc.  Ind.  Acad.  ScL,  1918,  pp.  93-101,  flys.  7). — Data  fronj  work 
conducted  at  Purdue  University  are  reported,  the  results  of  which,  together 
with  results  from  other  tests,  are  taken  to  indicate  that  30  is  near  the  optimum 
number  oL'  colonies  for  a  petri  plate  100  mm.  in  diameter.  The  averages  of  a 
sufficient  number  of  plates  carrying  between  10  and  100  colonies  are  considered 
to  be  satisfactory  for  computing  bacterial  numbers. 

The  length  of  time  to  incubate  petri  plates,  H.  A.  Noyes,  E.  Voigt,  and 
J.  D.  LucKETT  (Proc.  Ind.  Acad.  Sci.,  191S,  pp.  102-109).— The  results  of  experi- 
mental work  conducted  at  Purdue  University  are  reported,  which  are  taken  to 
indicate  that  "  counts  made  after  10  daj's'  incubation  at  20°  C.  of  petri  plates, 
made  from  bacterial  dilutions  of  soil,  give  reliable  results  as  to  the  bacterial 
content  of  the  soil,  providing  the  number  of  colonies  present  per  plate  is  small 
enough  for  all  organisms  to  develop  into  colonies.  The  rapidity  with  which 
bacteria  develop  into  colonies  has  been  shown  to  vary  with  the  soil  and  to  be 
influenced  by  soil  temperature,  moisture,  and  aeration.  Much  of  the  lack  of 
confidence  in  results  obtained  by  the  plate  method  is  due  to  having  too  many 
colonies  present  per  plate  and  not  allowing  suflicient  time  of  incubation  of  the 
petri  plates." 

The  etching  of  marble  by  roots  in  the  presence  and  absence  of  bacteria, 
E.  B.  Fred  and  A.  R.  C.  Haas  (Joiir.  Gen.  Physiol.,  1  (1919),  No.  6,  pp.  631-638, 
figs.  5;  ahs.  in  Abs.  Bact.,  3  {1919),  No.  6,  p.  338). — Studies  were  made  at  the 
Wisconsin  Experiment  Station  of  the  effect  of  soil  bacteria  upon  the  etching 
power  of  the  roots  of  Canada  field  peas  upon  polished  marble.  These  studies 
showed  that  the  presence  of  the  bacteria  from  field  soils  in  pure  cultux-e  in- 
creased the  etching  power  of  the  roots. 

The  growth  of  higher  plants  in  soils  free  of  microorganisms,  E.  B.  Fred 
(Jour.  Gen.  Physiol.,  1  (1919),  No.  6,  pp.  623-629,  figs.  3;  abs.  in  Abs.  Bad., 
3  (1919),  No.  6,  p.  338). — In  this  paper,  a  contribution  from  the  Wisconsin 
Experiment  Station,  the  author  calls  attention  to  the  advantages  of  growing 
plants  under  sterile  conditions  when  studying  the  action  of  soil  bacteria,  and 
describes  an  improved  apparatus  for  this  purpose. 

The  seeds  are  sterilized  by  mercuric  chlorid  in  partial  vacuum.  The  plants 
are  grown  in  a  special  pot  fitted  with  a  tall  cylinder  of  pyrex  glass,  the  upper 
end  of  which  is  covered  with  a  pyrex  beaker.  A  neck  at  the  side  of  the  pot, 
ordinarily  plugged  with  cotton,  provides  a  means  of  planting  the  seed  and 
watering. 

Bacteria  in  frozen  soil,  H.  A.  Noyes  (Proc.  Ind.  Acad.  Sci.,  1918,  pp.  110- 
116,  figs.  3). — The  work  of  others  bearing  on  the  subject  is  reviewed  and  experi- 
ments conducted  at  Purdue  University  are  reported,  the  results  of  which  are 
taken  to  indicate  that  the  number  of  bacteria  present  in  soil  is  not  increased 
when  the  soil  is  frozen. 

Soil  improvement  for  maize. — I,  Manures  and  fertilizers,  H.  Wenholz 
(Agr.  Gaz.  N.  S.  Wales,  31   (1920),  Nos.  1,  pp.  29-35;  2,  pp.  111-116;  3,   pp. 
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177-183;  5,  pp.  318-324). — Popular  information  is  given  on  tlie  treatment  of 
maize  soils  for  the  maintenance  of  fertility,  special  attention  being  called  to  the 
proper  aiipliration  of  manure,  fertilizers,  green  manure  crops,  and  cultivation. 

Conservation  of  manure  in  tlie  Trovince  of  Ostergiitland — as  it  is  and 
as  it  should  be,  11.  von  Feilitzkn  {(Joilselvurdem  i  Ostcrf/otlandJi  Lan — 
S(1dan  den  Ar  och  Sudan  den  Bordc  Vara.  Goicborg  [Stceden]:  Gotrborg 
Printing  Co.,  1920,  pp.  77.  figs.  30). — Popular  information  is  given  on  the  value, 
cons(>rvation,  and  proper  use  of  barnyard  manure. 

Engineering  and  sanitation  for  manure,  .].  M.  de  Sokoa  {Bol.  Agr.  T6c.  y 
Econ.,  12  (1920),  No.  134,  PP-  112-127,  figs.  7).— The  design  and  construction 
of  pits  for  the  con.servation  of  stable  manure  to  meet  conditions  in  Spain  are 
described. 

Conservation  of  liquid  manure,  Geklach  (Miit.  Deut.  Landw.  Gencll.,  SS 
(1918),  No.  31,  p.  441 ;  also  in  Zcntbl.  Agr.  Chem.,  48  {1919),  No.  5,  pp.  187- 
190). — Experimente  on  the  conservation  of  liquid  manure  witli  peat  litter, 
potash  salts,  gypsum,  formalin,  sodium  sulphate,  and  superphosphate  are 
reported. 

The  use  of  peat  litter  for  this  purpose  was  found  to  be  especially  desirable 
where  the  litter  is  cheap.  Potash  salts,  when  added  to  the  extent  of  10  per 
cent  decreased  the  nitrogen  loss  from  64  to  67  per  cent.  Kainit  gave  the  best 
results.  Finely  ground  gypsum  reduced  the  nitrogen  loss  from  53  to  63  per 
cent.  The  addition  of  0.75  per  cent  of  formalin,  containing  30  per  cent  formal- 
dehyde, to  fresh  liquid  manure  was  sufficient  to  prevent  the  formation  of 
gaseous  nitrogenous  compounds.  When  the  acid-reacting  salts,  sodium  bisul- 
phate  and  superphosphate,-were  added  to  liquid  manure  in  amounts  sufficient 
to  impart  a  permanent  slightly  acid  reaction  there  was  little  or  no  loss  of 
-nitrogen.  Owing  to  its  general  use  as  a  fertilizer,  superphosphate  is  con- 
sidered the  best  material  for  this  purpose. 

What  significance  has  peat  litter  for  a  better  conservation  of  natural 
fertilizers,  especially  in  view  of  the  prevailing  high  prices  of  artificial 
fertilizers?  H.  vox  Feii.itzen  (  Vjlken  Betijdelse  Bar  Torrstruct  for  ctt  Biittre. 
Tillvaratagande  av  den  Natvrliga  Godscln,  Siirskilt  nied  JlUnfujn  till  Nuvarande 
Hoga  Priser  pd  KonstgiJdsel  medel?  Orebro,  [Sweden]:  Orebro  New  Printing 
Co.,  1917,  pp.  20). — This  pamphlet  deals  principally  with  the  use  of  peat  litter 
for  the  conservation  of  liquid  manure. 

Green  leaf  manuring  of  dry  paddy  land,  F.  R.  Parnell  (liladras  Agr. 
Dept.  Yearbook,  1919,  pp.  40-42). — An  experiment  is  reported  in  which  the 
puddling  of  gree  manure  in  paddy  soil  was  compared  with  plowing  it  into  the 
dry  land  after  harvest.  It  was  found  that  the  yield  from  the  puddled  plats 
Was  over  11  per  cent  greater  than  that  from  the  dry  plats,  and  the  results 
on  the  plats  individually  and  collectively  were  distinctly  in  favor  of  puddling 
the  green  manure  before  planting. 

Effect  of  chemical  fertilizers  on  the  hydrogen-ion  concentration  of 
soils,  F.  W.  Morse  {Com.  Pert.,  20  {1920),  No.  4,  p.  8^).— Data  on  the  fertilized 
plats  at  the  Massachusetts  Experiment  Station  are  reported,  showing  that 
neutral  salts  with  strong  bases  and  strong  acids,  such  as  sodium  nitrate,  po- 
tassium chlorid,  potassium  sulphate,  and  calcium  sulphate  had  little  or  no 
effect  on  the  soil  reaction  in  fertilized  soil.  Superphosphate  composed  of  a 
Strong  base  combined  with  a  rather  weak  acid  behaved  in  a  similar  way  to 
the  neutral  salts.  Ammonium  sulphate,  however,  acted  as  a  slightly  ionized 
acid  and  calcium  carbonate  as  a  slightly  ionized  base.  The  values  always 
remained  within  the  limits  given  by  these  two  compounds. 
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When  agricultural  lime  was  used  with  other  chemical  manures,  the  plats 
fertilized  with  sodium  nitrate  or  gypsum  kept  the  neutralizing  effect  of  the 
calcium  carbonate  longer  than  the  plats  which  had  received  potassium  salts. 
The  application  of  2,000  lbs.  per  acre;  of  slaked  lime  affected  both  the  yield 
and  the  soil  reaction  for  several  years,  but  the  lime  finally  disappeared, 
probably  as  a  result  of  leaching  and  transformation.  The  latter  apparently 
had  less  effect  than  the  former. 

Commercial  fertilizer,  T.  R.  Harney  {Sci.  Amer.  Mo.,  1  (1920),  No.  5, 
pp.  412-416,  figs.  7). — A  brief  discussion  is  given  of  the  functions  of  commercial 
fertilizers  and  methods  of  manufacture,  with  particular  reference  to  soluble 
phosphates. 

Investigation  of  a  bacterial  fertilizer  from  a  superphosphate  factory, 
Geilmann  (Jour.  Landiv.,  67  {1919),  No.  4,  pp.  209-227).— Analyses  and  vegeta- 
tion and  bacteriological  studies  of  a  so-called  bacterial  fertilizer  are  reported. 

The  analyses  showed  a  certain  content  of  potash,  nitrogen,  and  phosphoiic 
acid,  but  the  main  constituents  were  peat  and  calcium  carbonate.  The  cropping 
studies  showed  that  the  fertilizer  did  not  increase  the  nitrogen  content  of  the 
soil,  and  had  no  effect  as  a  nitrogenous  fertilizer.  The  bacteriological  tests 
showed  no  stimulation  of  bacterial  activity,  either  in  soil  or  nutritive  solution, 
other  than  a  small  influence  which  is  attributed  to  the  calcium  carbonate 
content. 

Special  [fertilizer]  tests,  C.  B.  Williams  (North  Carolina  Sta.  Rpt.  1919, 
pp.  28-32). — Studies  on  the  effect  of  different  fertilizer  combinations  on  peat 
soils  in  progress  at  the  Washington  farm  of  the  station  have  shown  that  liming 
is  the  first  essential  treatment  after  drainage.  The  use  of  2  tons  of  calcium 
carbonate  per  acre  gave  better  results  than  either  1  or  3  tons.  Burnt  lime  so 
far  has  shown  no  superiority  over  raw  ground  limestone,  and  the  data  indicate 
that  marl  is  not  so  efficient  as  other  forms  of  lime.  '  Phosphoric  acid  and  potash 
alone  and  in  combination  have  shown  no  benefit  and  have  in  some  cases  de- 
pressed crop  yields.    Nitrogen  also  appears  to  be  of  little  value  to  this  soil. 

Experiments  at  the  Pender  farm,  to  determine  the  best  fertilizer  combina- 
tion for  corn,  oats,  vetch,  and  cotton  in  a  3-year  rotation,  have  show  that  nitro- 
gen is  the  constituent  most  needed  for  better  crops,  and  that  phosphoric  acid 
has  given  more  increase  when  used  with  nitrogen  than  has  potash  with  nitro- 
gen.   Basic  slag  has  not  given  as  good  results  as  acid  phosphate. 

Tests  at  the  Edgecombe  farm  on  a  3-year  rotation  of  corn,  cotton,  and 
peanuts,  with  a  cover  crop  each  year,  have  given  average  results  showing  that 
nitrogen  and  potash  are  the  factors  of  first  importance. 

Tests  at  the  Iredell  farm  on  Cecil  sandy  loam  soil  gave  conclusive  evidence 
that  the  use  of  available  forms  of  phosphoric  acid  and  nitrogen  are  the  main 
controlling  factors  in  the  improvement  of  crops.  In  the  rotation  tests  the 
average  results  showed  that  corn  every  year  and  wheat  every  year  with 
fertilizers  are  no  more  exhausting  upon  the  fertility  of  the  soil  than  a  2-year 
rotation  of  corn  and  wheat  with  fertilizers.  By  the  use  of  legumes  like  red 
clover  in  the  rotation  a  marked  increase  in  the  yields  of  both  crops  is  secured. 
Inorganic  forms  of  nitrogen  were  found  to  give  better  results  on  these  soils 
than  organic  forms.  There  appeared  to  be  no  residual  nitrogen  in  soils  treated 
with  organic  forms  of  nitrogen.  Potash  used  alone  frequently  depressed  crop 
yields.  Acid  phosphate  gave  slightly  better  results  with  cotton  than  soft  phos- 
phate rock.  Poor  results  were  secured  with  red  clover  without  the  use  of 
lime. 

In  tests  at  the  Buncombe  farm  phosphoric  acid,  nitrogen,  and  lime  seemed  to 
be  the  controlling  fertility  factors  on  both  bottom  and  upland  soils.     Where 
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acid  pliosplinte  and  rook  pliospliMte  were  used  with  stable  manure  and  legumes, 
better  results  were  geneialiy  obtained  with  the  acid  phosphate. 

Tests  at  the  Central  farm  showed  a  deficiency  of  vegetable  matter  in  the 
soil.  Nitrogen  and  phosphoric  acid  increased  crop  yields,  but  the  use  of  potash 
with  these  fertilizers  was  found  to  be  of  little  importance  at  present  prices. 
It  was  found  that  a  rotation  simply  of  corn  and  cotton,  without  lime,  using 
rye  and  crimson  ck)ver  as  winter  cover  crops  had  little  improving  effect  on 
the  soil. 

Experiments  with  tobacco  at  the  Reidsville  farm  showed  the  beneficial 
Influence  of  potash,  especially  potassium  chlorid.  Ammonium  nitrate  from 
the  JIuscle  Shoals  Nitrate  Plant  was  also  found  to  give  good  results  with 
tobacco.  A  1-year  test  of  basic  ferric  sulphate  did  not  indicate  any  value  for 
the  growth  of  tobacco. 

Fertilizer  and  crop  tests  in  Java  and  the  east  coast  of  Sumatra. — Re- 
port for  the  Avest  monsoon,  1917-1918,  C.  van  Rossem  {Dept.  Landb., 
Niji'-  en  Handel  [Dutch  East  Indies],  j\fcdcd.  Alg.  Proefsta.  Landb.,  No.  3 
(10 J9),  pp.  12S,  figs.  12). — A  large  number  of  different  fertilizer  experiments 
with  rice,  tea,  and  sugar  cane  conducted  in  .Tava  and  the  west  coast  of  Sumatra 
with  different  nitrogenous,  phosphatic,  and  potassic  fertilizers  are  reported, 
together  with  data  on  crop  yields  and  revenues.  Data  on  the  residual  action 
of  different  fertilizers  are  also  included. 

ElYect  upon  profit  of  quantity  of  fertilizer  used  on  cotton,  C.  B.  Wil- 
liams (North  Carolina  Sta.  Rpt.  1919,  pp.  23,  2/t). — The  average  results  of 
long  continued  experiments  at  three  of  the  station  fai-ms  showed  that,  "other 
things  being  equal,  the  most  profitable  yields  should  be  secured  by  materially 
Increasing  the  yields  per  acre  above  what  they  are  on  an  average  at  present 
and,  if  necessary  to  maintain  a  definite  yield  for  the  farm,  reduce  the  acreage 
of  the  crop.  In  other  words,  where  good  farming  is  done,  relatively  large 
yields  per  acre  are  best.  Not  the  largest  yields,  however,  are  always  the  most 
profitable  ones." 

The  data  indicate  that  on  an  average  the  best  paying  results  above  the  cost 
of  fertilizer  were  obtained  from  an  application  of  1,200  lbs.  of  complete  fer- 
tilizer per  acre.     When  the  application  was  increased  the  profit  was  less. 

Consumption  of  inorganic  nitrogen  in  the  United  States,  D.  P.  Gaillard 
(Chem.  and  Metall.  Engin.,  22  (1920),  No.  17,  pp.  783-7S(k  fig.  1).—A  study  of 
the  consumption  of  inorganic  nitrogen  in  agricultui'e,  industry,  and  for  mili- 
tary purposes  is  reported,  the  purpose  being  to  forecast  future  consumption  on 
the  basis  of  conditions  during  the  past  20  years. 

It  is  shown  that  from  1899  to  1914  the  consumption  of  fertilizer  in  this  coun- 
try practically  tripled,  an  increase  substantially  equivalent  to  an  increase  each 
year  of  7.5  per  cent  over  the  previous  year.  It  is  considered  conservative  to 
assume  that  this  growth  will  continue  at  this  prewar  rate  of  7.5  per  cent  per 
year  at  least  until  1!)24.  "  This  would  give  a  total  ferilizer  consumption  for 
4024  of  10,500,000  tons.  .  .  .  The  rate  of  growth  from  1924  to  1930  has  been 
assumed  to  continue  uniformly  at  a  somewhat  slower  rate,  an  increa.se  little 
less  than  800,000  tons  a  year,  which  gives  for  19.30  a  total  consumptiou  of 
15,200,000  tons." 

In  1899,  statistics  indicate,  about  five-sixths  of  the  nitrogen  in  mixed  fer- 
tilizers, together  with  that  used  separately,  came  from  organic  nitrogenous  ma- 
terials; in  1904,  about  three- fourths ;  in  1909,  slightly  over  half;  in  1914,  sliglitly 
under  half;  and  in  1919,  somewhat  over  a  third.  It  is  estimated  that  in  1924 
this  proportion  will  not  be  more  than  a  fifth  and  in  1930  not  more  tlian  a  tenth, 
as  in  1924  there  will  be  available  not  more  than  45,000  Ions  of  nitrogen  from 
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oi-.i,';iriic  sources,  about  GO  per  cent  of  the  amount  available  in  1917,  and  in 
1930  not  more  than  28,000  tons  of  nitrogen,  about  40  per  cent  of  the  amount 
aviiilable  in  1917.  Inorganic  nitrogen  must,  therefore,  replace  in  1924  about  40 
per  cent,  and  in  1930  over  GO  per  cent,  of  the  organic  nitrogen  now  being  used. 

Supply  of  inorganic  nitrogen  in  the  United  States,  D.  P.  Gaillaku  {Chem. 
and  Metall.  Engin.,  22  (1920),  No.  IS,  pp.  SJfl-SJfS,  fig.  i).— This  article  con- 
siders the  supply  of  inorganic  nitrogen  for  agricultural,  industrial,  and  mili- 
tary purposes  to  be  expected  in  the  years  1924  and  1930  from  the  coking  of 
coal  and  the  fixation  of  nitrogen,  and  summarizes  data  on  this  subject  and  on 
the  subject  of  the  probable  consumption  in  these  two  years,  as  noted  in  the 
above  report. 

A  chart  is  given  showing  the  actual  supply  and  consumption  of  inorganic 
nitrogen  for  each  year  since  1900  and  the  estimated  supply  and  consumption 
for  each  year  to  1930.  "  The  chart  shows  how  the  expansion  of  nitrogen 
supply  from  coke  ovens  and  gas  works,  even  though  abnormally  stimulated 
by  the  war  demand,  will  not  furnish  in  the  future  half  of  the  nitrogen  used 
in  this  country,  and  unless  this  source  of  supply  is  supplemented  as  soon  as 
possible  by  the  operation  of  the  Government  fixed-nitrogen  plants,  and  further 
supplemented  by  such  development  of  the  private  fixed-nitrogen  industry 
that  there  may  be,  this  country  will  be  even  more  dependent  on  imported 
nitrogen  10  years  from  now  than  it  is  at  present.  Not  only  will  the  country 
be  less  well  prepared  from  a  military  point  of  view,  but  the  American  con- 
sumers, which  include  directly  a  very  large  proportion  of  tlie  farmers  of  this 
country  as  well  as  many  of  the  most  fundamental  chemical  industries  and 
indirectly  the  gi-eater  part  of  the  population,  will  find  it  harder  than  ever  to 
get  an  adequate  supply  of  nitrogen  at  a  cost  witliin  reason." 

The  German  nitrogen  syndicate,  N.  Card  (Chem.  Indus.  [Berliit],  42 
(WW),  No.  13-14,  PP-  140-153;  also  in  Chem.  and  Metall.  Engin.,  22  (1920), 
No.  15,  pp.  686-688). — A  discussion  is  given  of  Germany's  capacity  for  nitrogen 
fixation  before  and  after  the  war  and  her  present  apparent  independence  in  that 
respect. 

It  is  noted  that  while  before  the  war  Germany  was  obliged  to  import  some- 
thing like  100,000  tons  of  nitrogen  a  year  in  order  to  meet  her  agricultural 
and  industrial  requirements,  she  is  now  able  to  meet  her  greatly  inci-eased 
demands  solely  from  domestic  manufacture.  The  annual  output,  when  plants 
under  construction  are  completed,  will  be  more  than  500,000  tons  of  nitrogen, 
which  will  be  divided  as  follows :  Ammonia  by  the  Haber  process,  300,000  tons ; 
ammonia  from  coke  ovens,  gas  plants,  and  other  by-products  installations, 
110,000  tons;  and  lime  nitrogen,  100,000  tons.  A  description  is  given  of  gov- 
ernment control  of  production,  distribution,  and  prices. 

Atmospheric  nitrogen  for  fertilizers,  R.  O.  E.  Davis  (U.  S.  Dept.  Agr. 
Yearbook,  i5i9,  pp.  Ji5-i2i).— Sources  of  nitrogen  and  processes  for  the  fixa- 
tion  of   atmospheric  nitrogen   are   discussed. 

Calcium  cyanamid  and  dicyandiamid  as  vegetation  factors,  E.  Linter. 
(Calcium  Cyanamid  und  Dicyandiamid  als  VegetationsfaJdoren.  Inauy.  Diss., 
Konigsh.,  Prussia,  1917;  ahs.  in  Zenthl.  Agr.  Chem.,  48  (iW9),  No.  11,  pp.  414- 
411 ;  Jour.  Soc.  Chem.  Indus-.,  89  (1920),  No.  4,  p.  i66A).— Studies  of  the  sus- 
pected toxic  action  of  dicyandiamid  are  reported,  in  which  mixtures  of 
dicyandiamid  solution  with  different  soils  were  kept  for  some  days  at  30°  C. 
(86°  P.)  in  the  presence  of  carbon  dioxid,  the  mixtures  being  shaken  for  seven 
hours  each  day. 

No  decomposition  of  the  dicyandiamid  occurred  in  sand  or  clay,  and  it  is 
concluded  that  the  toxic  effect  of  the  compound  persisted  until  it  was  washed 
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out,  this  requiring  longer  In  the  heavy  impervious  soils  than  in  the  lighter  ones. 
It  is  considered  advisable,  therefore,  in  applying  calcium  cyanamid  to  soils, 
to  avoid  any  procedure  which  would  tend  to  increase  the  formation  of 
dicyandiamid.  such  as  spreading  on  freshly  plowed  land  in  the  autumn  or 
top-dressing  in  the  summer.  On  the  other  hand,  soils  containing  considerable 
hunuis  are  considered  to  be  capable  of  absorbing  dicyandiamid  to  such  an 
extent  that  the  poisonous  action  gradually  disappears. 

Aniinonium  nitrate,  L.  ]Malpi:aux  (Vic  Ayr.  et  Ruralc,  9  {1920),  No.  11, 
pp.  29.'t-2V6). — The  author  briefly  reviews  the  results  of  work  by  himself  and 
others  on  the  use  of  ammonium  nitrate  as  a  fertilizer,  and  draws  conclusions  as 
to   its   practical   use. 

His  experience  demonstrated  that  the  nitric  nitrogen  of  ammonium  nitrate 
is  as  effective  as  that  of  sodium  nitrate,  and  its  ammoniacal  nitrogen  is  as 
effective  as  that  of  ammonium  sulphate.  With  certain  crops,  such  as  beets, 
it  was  found  that  the  use  of  ammonium  nitrate  gave  results  similar  to  those 
obtained  when  using  a  mixture  of  sodium  nitrate  and  ammonium  sulphate. 
Ammonium  nitrate  had  a  regular  and  sufficiently  prolonged  action  on  crops, 
and  possessed  the  advantage  of  introducing  no  sodium  into  the  soil.  It  is 
notetl  that  the  proper  use  of  ammonium  nitrate  varies  with  the  crop  and  the 
soil. 

Relative  efficiency  of  different  carriers  of  nitrogenous  materials,  C.  B. 
Wir.i.iAMs  (North  Carolina  Sta.  Rpt.  1919,  pp.  26.  27).— The  average  results  of 
field  experiments  by  the  station  are  said  to  show  that  with  regard  to  relative 
fertilizing  value,  the  different  common  nitrogenous  fertilizers  stand  in  the 
following  order :  Sodium  nitrate,  ammonium  sulphate,  calcium  cyanamid,  dried 
blood,  and  cottonseed  meal  for  cotton ;  and  sodium  nitrate,  ammonium  sulphate, 
calcium  cyanamid,  cottonseed  meal,  and  dried  blood  for  corn. 

The  effect  of  leaching  on  the  availability  of  rock  phosphate  to  corn, 
F.  C.  Bauer  (Soil  Set.,  9  (1920),  No.  4,  PP-  285-251,  figs.  4).— Investigations 
conducted  at  the  Wisconsin  Experiment  Station  are  reported,  the  primary 
purpose  of  which  was  to  test  tlie  effect  of  leaching  on  the  availability  of  rock 
phosphate.  The  experiments  were  conducted  in  the  greenhouse,  using  corn 
as  the  test  crop. 

It  was  found  that  leaching  the  soil  increased  the  availability  of  rock  phos- 
phate to  corn  by  removing  the  excess  of  soluble  cateium  bicarbonate  and  other 
soluble  calcium  salts.  These  results  are  in  accord  with  the  laws  of  mass 
action  and  chemical  equilibrium.  Ammonium  nitrate  had  a  marked  influence 
on  the  solubility  of  rock  phosphate  to  corn,  due  to  its  favorable  effect  on  tlie 
solubility  of  calcium  bicarbonate  and  its  capacity  to  produce  an  acid  medium 
either  by  acting  as  a  physiologically  acid  salt  or  by  becoming  nitrified,  but 
sodium  nitrate  had  no  appreciable  influence.  The  soluble  calcium  leached  from 
the  pots  treated  with  rock  phosphate  under  the  influence  of  sodium  nitrate 
and  ammonium  nitrate  was  found  to  be  in  the  ratio  of  1 : 2.9.  The  growth 
ratio  of  corn  under  the  same  conditions  was  1 : 2.5,  showing,  therefore,  a 
rather  definite  relation  b'etween  the  calcium  leached  out  in  solution  and  plant 
growth.  Leaching  caused  a  decrease  in  the  production  of  dry  matter  where 
acid  phosphate  was  u.sed.  Ammonium  nitrate  with  acid  phosphate  appeared  to 
cause  a  physiological  disturbance  in  the  plants,  especially  with  leaching.  This 
was  probably  due  to  the  insufficiency  of  basic  material.  The  phosphorus  con-, 
tent  of  the  corn  plants  increased  with  increased  growth.  Leaching  decreased 
the  calcium  and  increased  the  nitrogen  content  of  the  plants.  It  also  in- 
creased the  water  content  as  a  result,  undoubtedly,  of  the  lessened  concen- 
tration of  soluble  salts  in  the  soil  medium. 


I» 


428  EXPERIMENT  STATION   RECORD.  [Vol.  43 

The  fertilizing  ralue  of  the  reverted  phosphoric  acid  in  superphosi)hate, 

E.  IIasklhoff  (Fuhlincfs  L(tndu\  Ztg.,  68  {1DJ9),  No.  23-2.',,  pp.  4.50-.',60).~ 
Experiments  on  the  fertilizing  value  of  reverted  superphosphate  are  reported. 
These  showed  that  the  value  of  the  reverted  citrate-soluble  phosphoric  acid  in 
superpliosphate  is  less  than  70  per  cent  of  the  water-soluble  phosphoric  acid. 
It  is  concluded  that  in  general  there  is,  under  normal  conditions  of  cultivation 
in  mineral  soils,  no  comparison  between  the  two. 

The  potash  salt  beds  of  Dallol  (Eritrea),  M.  Giua  (GV/^.  Chim.  Ital.,  48 
(1918),  II,  No.  1-2,  pp.  1-8). — The  potash  beds  occurring  in  Italian  Eritrea 
are  described  and  analyses  of  32  samples  reported,  showing  a  potassium 
chlorid  content  in  31  samples  varying  from  23  to  98.6  per  cent.  Some  of  the 
samples  contained  considerable  sodium  chlorid. 

The  status  of  lime  in  soil  inii>rovenient,  E.  O.  Fippin  (Jour.  Amer.  Soc. 
Agron.,  12  (1920),  No.  4,  pp.  111-124). — A  brief  review  of  available  information 
on  the  use  of  lime  on  soils  is  given,  showing  the  lack  of  reliable  data  on  such 
phases  of  the  subject  as  the  effect  of  lime  upon  soil,  forms  and  fineness  of  lime, 
and  relation  of  form  of  lime  to  the  type  of  soil. 

Home  production  of  lime  by  the  farmer,  C.  C.  Fletcher  {TJ.  S.  Dept. 
Ayr.  Yearhook,  1919,  pp.  335-341,  fi(j.s.  5). — Information  is  given  on  the  grinding 
or  burning  of  limestone  and  other  lime-containing  materials  for  use  on  soil. 

[Commercial  fertilizer  analyses],  J.  L.  Hirxs,  C.  H.  Jones,  G.  F.  Anderson, 
and  L.  H.  Flint  {Vermont  Sta.  Bui  216  {1920),  pp.  3-16).— A  summary  is 
given  of  the  analyses  of  356  samples  of  fertilizers  and  fertilizer  materials 
representing  130  brands  collected  for  inspection  in  Vermont  during  1919. 

It  is  stated  that  as  a  whole  the  fertilizers  were  not  up  to  their  usual  grade, 
with  particular  reference  to  available  nitrogen.  Data  are  also  included  on  the 
cost  of  fertilizers  in  the  State  during  1919,  showing  that  nitrogen  in  commercial 
fertilizers  cost  between  53.4  and  97.6  cts.  per  lb.  as  against  30  cts.,  delivered, 
for  nitrogen  in  Government  nitrate. 

Registration  brands  of  fertilizer  to  August  1,  19  18  {Bid.  N.  C.  Dept. 
Ayr.,  39  {1918),  No.  7,  pp.  93).— This  bulletin  contains  a  list  of  brands  of  fer- 
tilizers registered  for  sale  in  North  Carolina  up  to  August  1,  191S,  together 
with  guarantied  analyses. 

AGRICULTUKAL  BOTANY. 

Hydration  and  growth,  D.  T.  IMacDougal  {Carnegie  Inst.  irw-sZ/.  Puly.  291 
{1920).  pp.  yi+116,  fig.^.  52). — The  purpose  of  the  present  work  was  to  study 
growth  upon  the  basis  of  a  more  inclusive  conception  than  that  usually  iuTplied 
in  osmosis.  The  total  absorbing  capacity  of  a  cell  (as  a  mass  of  protoplasm) 
for  water  is  regarded  as  being  exercised  in  the  process  of  hydration,  the  source 
of  energy  in  growth  and  swelling  being  the  unsatisfied  attraction  of  molecules 
or  particles  or  ions  bearing  an  electrical  charge.  Substances  made  up  in  this 
manner  may  unite  with  definite  pi'oportions  of  water,  which  becomes  part  of  a 
symmetrical  chemical  structure,  the  union  being  ordinarily  termed  hydration.' 
In  addition  to  this,  however,  it  is  known  that  such  particles  may  adsorb  and 
hold  in  combination  additional  molecules  of  water,  an  action  especially  char- 
acteristic of  swelling  in  colloids,  and  the  term  hydration  is  used  in  the  present 
work  to  include  the  entire  range  of  such  action. 

In  the  method  of  study  employed,  biocolloids  have  been  combined  from  pento- 
sans and  proteins  in  proportions  sinmlating  those  occuring  in  plants.  The 
total  range  of  swelling  of  this  material  in  thin  plates  has  been  measured  by 
means  of  the  auxograpli,  developed  for  this  purpose,  and  the  series  of  measure- 
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merits  thus  obtained  have  been  paralleled  with  irreasurements  of  the  unsatis- 
fied hydration  capacity  of  living  cell  nitisses  and  of  dehydrated  tissues.  The 
acids  and  salts  have  been  employed  in  concentrations  mainly  within  the  range 
of  biological  possibilities ;  that  is,  in  cells  in  which  complete  or  nearly  complete 
dissociation  has  taken  place.  • 

The  use  of  simple  methods  has  served  to  reveal  the  general  hydration  rela- 
tions of  plant  protoplasm  and  the  inlluence  of  acidity  and  temperature  upon 
growth  and  swelling;  also  to  uncover  the  special  effects  of  amido  compounds 
upon  hydration  and  their  suggested  possibilities  in  affecting  growth.  It  is 
noted,  however,  that  the  exigencies  of  life  may  include  conditions  under  which 
dehydration  of  the  plasnnitic  colloids  may  reach  such  a  degree  that  the  nature 
of  some  of  the  sugars  in  growing  celLs  may  be  affected.  Ore  of  such  changes 
is  the  conversion  of  polysaccharids  with  a  low  hydration  coelHcient  to  pentosans 
with  a  high  liydration  capacity,  with  the  resulting  succulency  or  xerophily  of 
the  tissue  in  which  this  occurs.  An  aci-nunt  in  considerable  detail  is  given 
of  the  work  and  its  results. 

The  delicate  balance  between  water  loss  and  absorption  as  revealed  by 
measurements  of  growing  organs  of  all  kinds  is  very  striking.  The  rate  at 
which  water  is  received  is  generally  so  little  in  excess  of  the  transpii-ation 
that  a  rise  of  10  to  15°  C.  may  extinguish  the  balance.  At  the  same  time  such 
rise  of  temperature  may  also  result  in  a  lessened  hydration  capacity,  so  that 
by  the  action  of  the  acids  at  the  higher  temperature  water  may  be  forced  out 
of  the  colloidal  complex. 

It  is  considered  evident  that  growth  consists  of  two  fundamental  features — 
hydration  of  the  colloidal  material  of  the  plasma,  and  the  arrangement  of 
additional  material  in  colloidal  structures  with  the  entailed  additional  capacity 
for  adsorbing  water. 

Hydration  consists,  in  the  first  instance,  of  the  union  of  molecules  of  water 
with  the  molecules  of  solid  material  in  the  colloidal  masses,  and  it  is  this 
action  which  is  entailed  in  the  initial  and  almost  instantaneous  enlargement 
of  dried  sections  when  water  is  poured  upon  them.  The  manner  in  which  hydra- 
tion ensues,  or  rather  the  character  of  its  process,  will  naturally  depend  upon 
the  character  of  the  cell  colloids.  Effects  which  are  described  are  modified  or 
reversed  in  colloidal  material  which  consists  more  largely  of  carbohydrate 
material.  The  solubility  of  protoplasm  will  depend  upon  the  presence  of  sub- 
stances which  are  indicated. 

The  ideal  capacity  for  hydration  and  growth  of  any  mass  of  protoplasm 
would  be  a  resultant  of  the  composition  and  proportions  of  its  organic  material 
and  of  the  relation  of  the  phases  in  which  they  occur.  The  theoretical  maxi- 
mum of  a  carbohydrate-protein  system  is  invariably  modified  by  the  nutrient 
salts  adsorbed  in  its  structure  and  by  the  products  of  unceasing  metabolic 
changes,  especially  the  transformations  which  carry  compounds  through  a 
stage  in  which  acids  are  formed.  These  features,  as  influenced  by  temperature, 
determine  the  rate,  daily  course,  and  total  expansion  in  growth.  In  addition,  a 
certain  amount  of  material  is  lost  in  the  form  of  carbon  dioxid,  and  the  surface 
loss  of  water  may  on  occasion  be  greater  than  the  amount  passing  into  the 
growing  cell  masses.  The  above-nientioned  processes  and  agencies  affect  the 
rate,  course,  and  amount  of  growth. 

The  components  and  colloidal  behavior  of  protoplasm,  D.  T.  IMac- 
DouGAL  and  H.  A.  Spoehr  (Abs.  in  Science,  n.  ser.,  51  {1920),  No.  1328,  pp.  595, 
596). — The  authors  give  summarized  accounts  of  their  investigations  on 
biocolloid.s,  some  of  their  previous  conclusions  having  been  noted  (E.  S.  K.,  40, 
p.  28 ;  41,  p.  221 ;  and  42,  p.  433). 
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The  fixation  of  free  nitrogen  by  green  plants,  F.  B.  Wann  (ScicnGe, 
n.  ser.,  51  {1920),  No.  131 4,  pp.  2Jp,  2.J8).— Attention  is  called  to  differenc-cs  of 
opinion  regarding  the  ability  of  chlorophyll-containing  plants  to  utilize  the 
uncombined  nitrogen  of  the  air.  Experiments  were  carried  on  in  the  New 
York  State  Collie  of  Agriculture  laboratory  with  seven  species  of  grass-green 
algae,  and  with  the  exception  of  one  (Piotococcus  sp.),  all  were  isolated  from 
the  soil  and  used  in  pure  cultures. 

The  cultures  were  grown  in  Kjeldahl  flasks  containing  150  gm.  of  a  mineral 
nutrient  agar.  The  full  nutrient  solution  contained  0.5  gm.  ammonium  nitrate 
per  liter,  and  in  the  various  series  of  the  experiments  this  source  of  nitrogen 
was  replaced  by  anmionium  sulphate,  calcium  nitrate,  asparagin,  glycocoll,  and 
urea.  In  all  cultures,  approximately  equal  quantities  of  nitrogen  were  used 
with  and  without  1  per  cent  glucose.  In  the  cultures  receiving  ammonium 
nitrate,  calcium  nitrate,  and  ammonium  sulphate,  mannite  was  also  used. 

At  the  end  of  the  growing  period,  which  was  from  five  to  seven  months,  the 
cultures  were  analyzed  for  total  nitrogen,  and  it  was  found  that  in  the  urea, 
glycocoll,  asparagin,  and  ammonium  sulphate  series  no  marked  increase  or 
decrease  of  nitrogen  occurred  in  the  presence  of  either  glucose  or  mannite. 
Marked  increases  were  found,  however,  in  both  ammonium  nitrate  and  calcium 
nitrate  media  in  the  presence  of  glucose,  the  increase  in  total  nitrogen  ranging 
from  17  to  55  per  cent.  Where  mannite  replaced  glucose  in  nitrate  media 
there  was  no  indication  of  fixation  and  in  the  absence  of  both  glucose  and  man- 
nite there  was  only  a  slight  increase  over  the  checks.  Fixation  was  not  con- 
fined to  any  one  of  the  species,  all  seven  sliowing  the  ability  to  use  free  nitro- 
gen. The  amount  of  fixation,  however,  varied  with  the  different  species  and 
seemed  to  be  related  to  tlie  intensity  crf  growth. 

In  experiments  carried  on  in  1919,  there  is  said  to  have  been  a  denitrification 
of  one  species  when  grown  on  nitrate  media  in  the  presence  of  mannite.  How- 
ever, the  same  species  in  the  presence  of  glucose  increased  the  total  nitrogen 
content  of  the  culture.  There  was  also  a  slight  indication  of  denitrificafion 
with  this  species  on  nitrate  media  in  the  absence  of  both  glucose  and  mannite. 

Nitrophile  plant  formations  around  manure  heaps,  J.  Fkodin  {Bot. 
Notiser,  No.  6  {1919),  pp.  27i-277).— This  is  an  account  of  the  belts  of  vegeta- 
tion growing  in  the  vicinity  of  manure  heaps,  with  some  account  of  the  relations 
thereto  of  nitrogenous  compounds. 

The  production  of  fat  in  plants,  T.  Bokobny  {Bot  Ccntbl.,  Beihefte,  S5 
(1917),  1.  AM.,  No.  1,  pp.  111-181). — An  account  is  given  of  the  determination 
of  the  production  of  fat  in  plants,  particularly  yeast  in  tlie  presence  of  nutrients. 

Carbon-nitrogen  ratio  in  relation  to  plant  metabolism,  A.  M.  Gurjae 
{Ahs.  in  Science,  n.  ser.,  51  {1920),  No.  1318,  pp.  351,  352). — According  to  the 
author,  the  supply  of  nitrogen  determines  the  relative  proportign  of  carbohy- 
drates and  proteins  in  the  tomato  plant.  Changes  in  these  proportions  are 
accompanied  by  marked  changes  in  the  metabolism  of  the  plant.  Although  the 
carbon-nitrogen  ratio  may  be  as  high  as  19  and  as  low  as  2,  fruiting  was  found 
to  take  place  only  between  the  ratios  of  4  and  6.  Respiration  was  influenced 
directly  and  photosynthesis  inversely  with  the  carbon-nitrogen  ratio.  In  nitro- 
gen starved  plants,  catalase  activity  was  not  parallel  to"  respiration  but  varied 
inversely  with  it.  Under  etiolation,  the  high  carbohydrate  plants  were  reduced 
to  protoplasmic  respiration  sooner  than  the  low  carbohydrate  plants,  which  is 
said  to  mean  that  the  enzym  system  of  the  former  fails  to  make  available  the 
starch  reserve.  The  observations  on  tomatoes,  whicli  were  confirmed  by  similar 
data  obtained  with  turnips  and  radislies,  are  said  to  empliasize  the  importance 
of  determining  the  proper  carbon-nitrogen  ratio  for  all  economic  plants. 
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Plant  growth,  G.  D.  Buckner  (Abs.  in  Science,  n.  ser.,  52  {1920),  No.  1SS2, 
p.  44)- — A  comparative  study  was  made  of  the  translocation  of  the  ash,  phos- 
phorus, calcium,  and  magnesium  from  the  cotyledons  of  germinaFTng  garden 
beans  {I'hascohis  vulgaris)  when  grown  in  distilled  water  culture  and  in  garden 
soil.  In  the  distilled  water  culture  55  per  cent  of  the  original  ash,  57  per  cent 
of  the  phosphorus,  25  per  cent  of  the  calcium,  and  59  per  cent  of  the  magnesium 
were  translocated  to  the  seedling.  In  seedlings  grown  in  garden  soil,  the  corre- 
sponding iMjrcentages  utilized  l>y  the  seedling  were  91,  92,  78,  and  83.  Attention 
is  called  to  the  abnormal  condition  caused  by  the  distilled  water  culture,  and  to 
the  fact  that  less  calcium  was  removed  from  the  cotyledons  by  the  growing 
seedling  due  to  the  insoluble  form  in  the  cotyledons  and  its  structural  function. 

Mineral  constituents  of  the  paired  seeds  of  cocklebur,  J.  S.  McHargue 
(Ahs.  in  Science,  n.  ser.,  52  {1920),  No.  1332,  p.  Jf3). — Contrary  to  the  opinion 
of  other  investigators,  the  author  found  that,  if  well  developed,  both  seeds  would 
germinate  at  approxi-iiately  the  same  time  if  removed  from  the  burs  and  planted 
in  moist  sand.  If  allowed  to  remain  in  the  burs,  only  one  seed  germinates  until 
the  bur  disintegrates  and  decays  when  the  second  seed  will  germinate.  The 
mineral  constituents  of  the  two  seeds  were  found  to  be  practically  the  same. 
The  large  seeds  averaged  about  65  nig.  in  weight,  the  small  seeds  about  45  mg. 
The  large  seeds  are  said  to  produce  the  largest  seedlings.  This  is  accounted  for 
by  the  fact  that  the  large  seed  contains  much  more  plant  food  than  the  small  one. 

The  ash  of  dune  plants,  W.  D.  Richardson  {Science,  n.  ser.,  51  {1920), 
No.  1326,  pp.  546-551). — The  author  has  made  a  study  of  the  ash  of  plants 
grown  on  sand  dunes  of  almost  clear  silicate  near  Gary  and  Michigan  City, 
Ind.  The  species  investigated  were  the  sand  cherry  {Prunus  pumila),  arte- 
misia  {Artemisia  caudata),  black  oak  {Qncrciis  coccinea  tinctoria),  the  three 
gras.ses  Calamovilfa,  Ammophila,  and  Andropogon,  and  the  scouring  rush 
{Equisetum  hyemale  intermedium). 

From  the  analyses  it  appears  that  dune  plants  obtain  and  concentrate  in 
their  tissues  the  same  mineral  constituents  commonly  found  in  plants  growing 
on  conmion  soils,  and  these  are  accumulated  in  approximately  the  same  relative 
proportion.  The  author  pays  considerable  attention  to  the  I'ole  of  silicon  in 
the  plants,  and  concludes  that  it  is  improbable  that  the  plant  organism  woiild 
absorb  and  store  up  such  a  substance,  which  could  have  no  real  use  in  its 
life  cycle. 

[Illumination  and  growth],  V.  Rivera  (/  Problemi  Agrari  del  Mczzoyiorno. 
Rome:  Mem.  R.  Staz.  Fatal.  Veg.  Roma,  1919,  pp.  18). — A  preliminary  study  of 
the  effect  of  illumination,  varied  as  regards  duration  and  intensity,  is  consid- 
ered as  on  the  whole  supporting  the  view  that  the  accumulation  of  carbohydrate 
is  in  relation  to  the  number  of  hours  during  which  the  plant  has  the  sunlight 
and  not  to  the  intensity  of  illumination. 

The  influence  of  light  on  some  water  plants,  B.  Sciiloss-Weill  {Bat. 
Centbl,  Beihcftc,  35  {1917),  1.  Aht.,  No.  1,  pp.  1-59,  figs.  22).— This  is  an  ac- 
count of  the  behavior  of  Ceratophyllum  in  darkness  and  the  influence  of 
external  factors,  with  explanations  and  comparisons  with  otiier  water  plants. 

Respiration,  W.  J.  V.  Osterhout  {Abs.  in  Science,  n.  ser.,  51  {1920),  No. 
1S2S,  p.  596). — Attention  is  called  to  a  simple  method  of  measuring  respira- 
tion in  plants,  an  account  of  which  has  already  been  given  (E.  S.  R.,  41,  p.  .524). 

Climatic  control  in  relation  to  plant  growth,  W.  E.  Tottingiiam  {Abs.  in 
Science,  n.  ser.,  51  (1920).  No.  1318,  p.  352). — A  brief  description  is  given  of  a 
small  plant  culture  chamber  for  climatic  control  within  a  gi'eenhouse. 

Observations  and  interpretations  regarding  frost  injury  in  West  Prus- 
sia in  the  winter  of  191C-17,  E.  Wocke  (Mitt.  Deut.  Dendrol.  Gesell.,  28 
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{1919),  pp.  20.7-212). — An  accuunt  giving  condensed  details  is  presented  of 
injury  done  to  dilfereut  plants  during  tlie  winter  1916-17  by  tlae  unaccus- 
tomed conditions. 

Studies  on  frost  injury  to  cereals  and  legumes,  H.  Fischer  {JaJiresber. 
Ver.  Angeic.  Bot.,  13  {1915).  No.  2,  pp.  92-141)- — Extensive  tabulations  are 
given  of  observations  regarding  effects  of  cold  on  different  portions  of  cereals 
and  legumes,  some  of  wliicli  sustained  remarlcably  low  temperatures. 

The  significance  of  the  manner  of  thawing  for  the  preservation  of 
frozen  plants,  A.  Akerman  {Bot.  Notiser,  No.  2  (1919),  pp.  ^9-64,  figs.  2; 
No.  3  {1910),  pp.  105-126). — The  author  concludes  from  the  worlc  here  indicated 
as  done  with  different  plants  that  the  manner  of  thawing  (rapid  or  slow)  in 
case  of  a  frozen  plant  is  not  always  without  significance  as  regards  the  final 
effect  upon  the  life  of  the  plant.  INiany  plants  have  been  found  that  were 
injured  more  by  rapid  thawing  in  lukewarm  water  than  by  slow  thawing  in 
air.  This  holds,  however,  only  when  plants  were  subjected  to  moderate  tem- 
perature. If  the  plants  were  subjected  to  a  certain  low  temperature  (which 
was  found  to  differ  for  different  plants  and  for  the  same  plant  in  different 
external  conditions),  the  manner  (rate)  of  thawing  liad  no  significance  for 
that  plant,  for  tlie  reason  that  it  already  had  been  l^illed  in  freezing.  Although 
it  appears  that  in  case  of  plants  frozen  easily  (near  the  freezing  point  of  water) 
rapid  thawing  may  be  as  little  harmful  as  slow  tliawing,  in  general  rapid 
thawing  must  be  regarded  as  distinctly  tlie  more  injurious  to  the  plant.  A  very 
large  amount  of  heat  suddenly  presented  to  a  frozen  part  of  a  plant  may  be 
significant  in  case  of  many  plants  investigated,  but  in  case  of  less  heat  little 
difference  may  be  noted  between  rapid  and  slow  thawing. 

Effect  of  seasonal  conditions  and  soil  treatment  on  bacteria  and  molds 
in  soilfj^.  E.  Brown  and  W.  V.  Halversen  (loica  Sta.  Research  Bui.  56 
{1919),  pp.  251-218,  figs.  7). — A  report  is  made  on  a  study  of  tlie  relative  num- 
bers of  bacteria  and  molds  in  variously  treated  soils  throughout  the  entire  sea- 
son. Samples  were  taken  from  six  plats  at  10  to  12-day  intervals  throughout 
the  year,  the  plats  being  located  in  the  station  series  where  soil  investigations 
were  in  progress. 

The  organisms  were  grown  on  three  different  media  and  the  numbers  de- 
veloping determined.  It  was  found  that  the  bacteria  decreased  in  the  late  fall 
with  a  drop  in  temperature  until  the  soil  became  frozen,  when  the  number  of 
bacteria  rose  with  decreased  temperatures  and  fell  with  higher  temperatures 
regardless  of  the  moisture  content.  Upon  the  thawing  of  the  soil,  the  number 
of  bacteria  decreased.  With  increasing  temperature,  however,  an  increase  in 
bactei"ia  occurred  which  reached  the  maximum  on  all  the  cultivated  plats  on 
June  19,  and  on  the  continuous  timothy  plat  on  April  12.  Two  maximum 
counts  were  observed  during  the  year,  February  12  and  June  19,  with  inter- 
vening minimum  counts. 

It  was  found  that  during  the  summer  and  early  fall  the  bacteria  did  not  de- 
velop parallel  with  either  moisture  or  temperature,  and  during  much  of  the 
year  other  undetermined  factors  seemed  to  control  bacterial  development.  The 
treatment  of  the  different  plats  is  said  to  have  led  to  some  unexpected  effects. 
Applications  of  peat  depressed  the  bacterial  growth,  while  manure  and  clover 
increased  their  number.  The  continuous  timothy  plat  showed  the  largest 
number  of  bacteria,  t)ut  this  is  tliought  to  have  been  due  probably  to  the 
topography  of  the  plat. 

In  regard  to  the  molds,  the  numbers  present  in  the  soils  were  found  to  fluc- 
tuate from  one  sampling  to  the  next,  but  their  number  was  apparently  un- 
affected by  moisture,  temperature,  or  soil  treatment.  There  was  apparently 
no  relation  between  the  bacteria  and  the  molds  present  in  the  soil. 
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Factors    influencing   the    invertase   activity    of    mold    spores   in    sugar, 

N.  KopLLOKF  iiiulS.  Byai.l  {Abs:  in  Science,  n.  ser.,  51  {1920),  No.  1318. 
p.  S51). — A  brief  accouut  is  given  of  investigations  carried  on  by  the  authors 
on  the  invertase  activity  of  mold  spores,  a  more  detailed  account  of  wliich  has 
already  been  noted  (E.  S.  R..  42,  p.  S03). 

A  suggestion  as  to  the  flagellation  of  tlie  organisms  causing  legume 
nodules,  H.  J.  Conn  and  K.  S.  Biskkd  {Science,  n.  sci:.  51  {1020),  Ko.  I.i20, 
pp.  391,  .932).— Attention  is  called  to  the  statement  of  Hansen  (E.  S.  K.,  42, 
p.  434)  that  the  organism  occurring  in  the  root  tubercles  of  the  soy  bean  is 
monotrichic,  while  Wilson  (E.  S.  K.,  3G,  p.  848)  has  reported  it  as  peritrichic. 
It  is  stated  by  the  authors  that  in  Hansen's  investigations  the  cultures  were- 
but  a  few  days  old,  while  those  of  Wilson  were  28  days  ojd  before  staining. 
This  is  said  to  raise  the  question  whether  the  cowpea  and  soy  boan  organisms 
may  not  be  monotrichic  in  young  cultures  and  peritrichic  when  they  are  older. 

Studies  in  variegation,  I,  W.  Batkson  {Jour.  Genetia,  8  {1919),  No.  2, 
pp.  93-98,  pl-s.  3.  fly.  I). — Variegation  due  to  absence  or  deficiency  of  chlorophyll 
has  been  for  some  time  a  special  object  for  study  at  the  .John  Innes  Horticul- 
tural Institution,  the  interest  being  based  on  the  circumstance  that  in  varie- 
gated plants  an  opportunity  is  given  of  witnessing  somatic  distribution  of  a 
character,  deficiency  of  chlorophyll,  already  known  to  l)e  in  many  plants  a 
Mendelian  recessive.  The  examples  described  in  this  paper  illustrate  miscel- 
laneous features  in  the  special  kind  of  segregation  indicated  in  the  opening 
paragraph  of  the  paper.  The  phenomena  are  considered  as  of  importance  aside 
from  any  question  of  their  wider  application. 

The  first  section  of  this  work  deals  with  reversal  in  ]iericlinal  chimeras  as 
illustrated  in  different  plants,  notably  Pelargoniums,  Coprosma  haucri,  and 
Euonymus  japonicus  latifolius  variegata.  The  occurrence  of  reversal,  and  of 
areas  wholly  green  or  wholly  white,  is  considered  as  a  result  of  some  insta- 
bility arising  in  the  growing  point,  regarding  which  certain  suggestions  are 
offered. 

In  consequence  of  somatic  reversal,  the  genetic  projierties  of  the.  plant  are 
conqvletely  changed.    The  implications  are  briefly  discussed. 

On  the  non-Mendelian  inheritance  in  variegated  plants,  O.  Winge 
(Compt.  Rend.  Lab.  Carhberg,  U,  {1919),  No.  3,  pp.  1-21,  figs,  .i).— The  author 
details  experimentation  carried  out  during  1911-1916  as  to  heredity  in  llunwlus 
japonincus  albomaculata,  in  which  the  albomaculata  character  was  trans- 
mitted only  through  the  mother.  Variegated  female  prlants  gave  throughout 
(1,500  plants)  only  variegated  <lescondants  (never  entirely  green  nor  entirely 
white),  regardle.ss  of  the  characters  in  the  father  plants. 

For  entirely  yellow  varieties  (incapable  of  indefinite  existence)  the  author 
proposes  the  term  citrina ;  for  entirely  white  ones  (equally  incapable)  the  term 
albina.  It  is  thought  that  the  quality  in  variegated  plant  forms  which  .segre- 
gates albina  and  self-colored  green  forms  probably  originates  in  the  chroma- 
tophores  themselves,  that  quality  in  those  producing  only  variegated  offspring 
arising  from  peculiarities  in  the  plasm. 

Suggestions  are  offered  as  to  hypotheses,  which  are  followed  up  with  a  dis- 
cussion of  the  real  nature  of  the  hereditary  conditions  here  involved. 

Variation  in  Abutilon  theophrasti,  C.  A.  Shuix  {Abs.  in  Science,  n.  ser., 
52  {1920),  No.  1832,  p.  41. — The  author  gives  a  brief  account  of  investigation 
on  the  variability  in  the  number  of  carpels  in  the  ovaries  of  A.  theophrasti. 
The  range  of  variability  is  .said  to  be  from  10  tf)  17  with  the  mode  usually  on 
14  or  15.  Only  three  specimen<j  out  of  about  8,000  examined  had  17  carpels  to 
the  ovary. 
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A  third  duplication  of  generic  factors  in  shepherd's  purse,  G.  H.  Shuix 
(Ahs.  in  Science,  n.  ser.,  51  (1920),  No.  1328,  p.  506). — In  continuation  of  tlie 
author's  study  on  generic  factors  of  shepherd's  purse  (E.  S.  11.,  41,  p.  134),  a 
report  is  given  of  a  third  generation  of  a  cross  between  a  wild  biotype  of  the 
common  shepherd's  purse  (Bursa  bursa-pastoris)  from  Wales  and  the  alli(>d 
species  B.  heegeri.  In  this  cross  there  appeared  a  small  number  of  plants  of 
unique  type,  having  a  more  coriaceous  texture  than  either  of  the  plants  in- 
volved in  the  cross.  This  type  has  been  designated  as  coriacea,  and  it  appeared 
in  the  Fa  family  in  almost  exactly  the  ratio  of  1 :  15. 

Subsequent  breeding  experiments  have  shown  that  this  type  breeds  true 
•when  selfed  and  have  also  confirmed  the  interpretation  of  this  as  a  third  case 
of  duplication  of  factors  in  this  species. 

FIELD  CROPS.  H 

[Work  with  field  crops  at  the  North  Carolina  Station  in    1918-19], 

C.  B.  Williams  (North  Carolina  Sta.  Rpt.  1919,  pp.  32-39).— The  different 
lines  of  work  with  tobacco  conducted  at  the  Granville  farm  are  briefly  noted. 
The  results  of  general  fertilizer  tests  are  reported  as  indicating  that  acid  phos- 
phate is  the  best  source  of  phosphoric  acid  for  flue-cured  tobacco,  as  bone  meal 
and  basic  slag  retard  maturity.  The  use  of  36  to  40  lbs.  of  potash  per  acre 
even  at  the  very  high  cost  of  the  material  showed  a  profit,  but  larger  quanti- 
ties were  not  so  profitable.  Good  tobacco  was  grown  also  with  the  use  of 
barnyard  manure  and  hardwood  ashes,  as  well  as  with  tobacco  stems  and  phos- 
phoric acid.  It  was  found  that  by  closer  planting  with  intensive  fertilization 
the  yield  could  be  doubled  practically  and  the  quality  maintained.  Experi- 
ments in  harvesting  by  priming  the  leaves  and  cutting  the  stalks  have  been 
noted  heretofore  (E.  S.  R.,  38,  p.  37).  Six  yeai's'  work  has  shown  definitely 
the  advantage  of  priming  over  cutting.  It  is  stated  that  tobacco  seed  beds  can 
be  maintained  indefinitely  provided  the  beds  are  properly  sterilized  each  year. 

In  cotton-breeding  experiments  during  the  past  two  years  the  highest  yield- 
ing strain  on  the  average  produced  146  per  cent  more  seed  cotton  than  was 
secured  from  the  lowest  yielding  strain.  Other  similar  average  variations 
reported  are  59  per  cent  more  seed  cotton  per  boll,  33i  per  cent  greater  length 
of  lint,  and  17  per  cent  greater  percentage  of  lint  to  seed.  When  cotton  plants 
from  Mississippi  and  North  Carolina  grown  seed  from  the  same  pure  strain 
were  grown  in  comparison,  the  plants  from  the  ]\Iississippi  seed  showed  slightly 
heavier  yields,  a  little  longer  staple,  and  somewhat  earlier  maturity. 

In  connection  with  crop  improvement  work  the  following  varieties  and  strains 
are  regarded  as  valuable  for  distribution :  Biggs  Seven-ear  corn ;  Haberlandt 
No.  38,  Virginia  No.  11,  and  Mammoth  Yellow  No.  101  soy  beans ;  King  No.  29 
and  Mexican  Big  Boll  cotton ;  Leap  Prolific  No.  12  wheat ;  and  Abruzzi  rye. 
The  breeding  of  soy  beans  for  high  oil  content  resulted  in  strains  producing 
higher  percentages  of  oil,  but  thus  far  these  have  been  the  poorest  yielders, 
and  the  largest  quantity  of  oil  per  acre  has  been  found  to  come  from  those 
strains  which  yield  the  largest  quantity  of  seed. 

Cooperative  experiments  with  the  U.  S.  Department  of  Agriculture  in  seeding 
wheat  and  oats  at  different  rates  and  on  different  dates  are  briefly  described. 
In  all  plantings  with  wheat  up  to  December  1  the  60-lb.  seedings  gave  the 
best  yields.  The  highest  yields  of  grain  at  the  Iredell  farm  were  secured 
from  seeding  oats  at  the  rate  of  30  lbs.  per  acre  on  October  1  and  November  1, 
of  60  lbs.  on  October  15,  and  120  lbs.  on  November  15.  The  best  yield  of  straw 
was  secured  from  the  seeding  made  November  1.    At  the  Edgecomb  farm  the 
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Mghest  yields  of  oats  were  obtained  from  the  ()0-Ib.  seeding  made  Octoljer  1, 
lbs.  October  15,  90  lbs.  November  1,  and  IL'U  lbs.  per  acre  November  15. 
Che  seeding  made  November  15  showed  tlie   largest  anunnit  of  winterkilling 

id  the  one  made  October  15  the  least  damage  from  tliis  cause. 

The  agricultural  couditions  and  work  with  held  crops  of  the  liuatley 
rRechimation  Project  E.\periineiit  Farm  in  1918,  D.  Hansen  {U.  S.  Dept. 
Agr.,  Dept.  Circ.  S6  (1920),  pp.  1-Jf,  6-18,  figs.  3).— The  crop  conditions  of  the 
project  are  described,  the  acreage,  yields,  and  farm  vahiei?  of  crops  produced 
there,  and  the  number  of  live  stock  are  given  in  tables,  the  lines  of  work  of 
the  experiment  farm,  located  near  Osborn,  Mont.,  are  briefly  noted,  and  the 
results  of  ticld-crop  experiments  in  IDIS  are  reported  in  continuation  of  earlier 
work  (E.  S.  U.,  39,  p.  834). 

The  plans  of  the  rotation  experiments  in  progress  are  outlined,  and  tlie 
yields  of  the  various  crops  in  the  dillerent  rotations  are  tabuhited.  The  results 
of  these  tests  from  1912-1918,  inclusive,  are  regarded  as  indicating  that  alfalfa 
seeded  in  the  fall  in  oat  stubble  gives  better  yields  than  when  seeded  the 
following  spring,  and  that  sugar  beets  make  the  greatest  yields  in  a  rotation 
in  which  one  of  the  crops  is  manured  or  when  following  a  cultivated  crop. 
Potatoes  and  oats  produced  best  when  grown  in  a  rotation  including  alfalfa 
or  a  manured  crop.  The  best  average  yield  of  wheat  was  obtained  in  a  two- 
year  rotation  with  sugar  beets.  For  the  past  six  years  flax  in  rotation  gave 
more  than  double  the  yield  of  flax  under  continuous  cropping. 

In  a  test  of  sunflowers  for  silage  in  1918  the  highest  yield,  37.62  tons  per 
acre,  was  obtained  from  rows  20  in.  apart  with  plants  3  in.  apart  in  the  row. 
Of  three  varieties  of  corn  Northwestern  Dent  gave  the  best  yield,  a  total  of 
10,439  lbs.  of  corn  and  stover  per  acre. 

Clover-seed  production  was  found  profitable  only  when  the  first  crop  was 
left  for  seed.  Of  five  varieties  of  barley  in  1918  on  land  broken  up  from  the 
native  sod  the  year  before  Trebi  ranked  first  in  yield  with  70.5  bu.  per  acre, 
being  followed  by  White  Smyrna  and  Chevalier  with  62  and  61. 5  bu.,  re- 
spectively. 

Brief  notes  on  winter  injury  of  apples,  plums,  and  cherries  are  also  given. 

The  agricultural  conditions  and  work  with  field  crops  in  1918  of  the 
Newlands  Reclamation  Project  Experiment  Farm,  F.  B.  Headley  (U.  S.  Dept. 
Agr.,  Dept.  Circ.  80  (1920),  pp.  1-5,  8-lJi,  fig.  1). — In  a  discussion  of  the  agri- 
cultural conditions  of  Newlands  (formerly  the  Truckee-Carson)  Reclamation 
Project  the  average  values  of  farm  products  per  acre  and  the  acreage  and 
production  of  leading  crops  for  1912-1918,  inclusive,  and  the  acreage,  yields,  and 
farm  values  of  the  1918  crops  and  the  number  and  value  of  the  live  stock  in 
1918  are  tabulated.  The  character  of  the  work  in  progress  at  the  project  ex- 
periment farm  near  Fallon,  Nev.,  is  described,  and  the  results  of  varietal  and 
cultural  tests  are  reported  in  continuation  of  previous  work.  (E.  S.  R.,  40, 
i).  31. 

According  to  the  ri'sults  of  varietal  tests  in  1918  and  in  preceding  years, 
Coast  barley,  Australian  White  Flint,  Wimples  Yellow  Dent,  and  Minnesota 
No.  13  corn,  and  Little  Club  wheat  seemed  best  adapted  to  the  conditions  of 
the  project.  In  1918,  Blue  Visitor,  among  eight  varieties  of  potatoes,  raidied 
first  in  yield.  In  time  of  planting  tests  in  1918,  the  highest  average  yield  was 
secured  from  planting  April  23  as  compared  with  planting  April  17  and  30 
and  May  7,  14,  and  21.  Selected  seed  potatoes  yielded  nearly  50  per  cent  more 
than  regular  stock.  Eelworm-infested  seed  tubers,  as  a  whole,  did  not  germinate 
or  yield  so  well  as  noninfested  seed.  Flax,  buckwheat,  and  Sudan  grass  gave 
promising  yields  in  1918. 
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Maintenance  of  pastures  and  meadows,  E.  B.  Stookey  {Washington  Sta., 
West.  Wash.  &ta.  Mo.  BiiL,  8  {11)20),  No.  3,  pp.  36-39}.— The  mowing,  cultiva- 
tion, resoeding,  i'ertilization,  and  use  of  pastures  and  meadows  is  brielly  dis- 
cussed, and  the  annual  results  secured  from  1913.-1919  on  an  experiment  field 
sown  with  grasses  and  clovers  are  noted.  The  field  at  the  close  of  the  period 
was  practically  free  from  moss,  and  had  very  few  weeds  and  a  very  good 
stand  of  grasses  and  clovers,  which  made  satisfactory  growth.  The  plants 
proving  specially  valuable  and  persistent  were  Italian  rye  grass,  orchard 
grass,  tall  oat  grass,  Kentucky  blue  grass,  redtop,  meadow  fescue,  white 
clover,  alsike  clover,  and  red  clover. 

Legume  inoculation,  A.  F.  Vass  {Wyo^ning  Sta.  Circ.  15  {1920),  pp.  4). — 
A  popular  discussion  of  the  purpose  and  value  of  inoculating  soils  for  the 
culture  of  leguminous  crops,  together  with  a  description  of  methods  of  in- 
oculation. 

Varieties  of  cotton,  1919,  M.  Nelson  and  E.  A.  Hodson  {Arkansas  Sta. 
Bui.  166  {1920),  pp.  3-8).— The  yields  secured  in  1919  in  cooperative  tests  with 
standard  varieties  of  cotton  in  different  localities  are  tabulated.  The  tests 
comprised  three  with  25  varieties,  four  with  eight  varieties,  and  one  with  dif- 
ferent strains  of  a  number  of  standard  sorts.  The  results  of  only  two  of  the 
tests  with  25  varieties  are  repoi'ted.  In  addition  to  yield  the  percentage, 
length  and  value  per  acre  of  lint,  and  the  approximate  relative  value  of 
staples  in  December,  1919,  are  also  given.  The  highest  yield  in  all  tests,  2,664 
lbs.  of  seed  cotton,  furnishing  900  lbs.  of  lint  per  acre,  was  recorded  for  Rublee, 
with  a  length  of  lint  of  il  in.,  and  the  higliest  value  of  lint,  $447.72  per 
acre,  for  Foster,  with  a  staple  of  IJ  in.  The  results  with  these  varieties  were 
obtained  in  the  same  test. 

Special  cotton  growing  contest,  C.  D.  Girola  {Pub.  Miis.  Agr.  [Soc.  Rural 
Argentina],  No.  16  {1919),  pp.  9,  figs.  Jf). — The  conditions  of  a  cotton  growing 
contest  conducted  in  1918-19  are  given,  and  the  results  secured  by  28  con- 
testants in  seven  different  provinces  are  reported.^  The  varieties  grown  were 
Chaco,  Catamarca,  Tanguis,  Egyptian,  Peruvian,  Texas  Wood,  Simpkins,  and 
Sea  Island.  The  yields  secured  ranged  from  about  210  lbs.  to  2,230  lbs.  of  seed 
cotton  per  aci"e. 

Flax  culture  in  the  Argentine  Republic,  C.  D.  Gikola  {Put).  Mus.  Agr. 
[Soc.  Rural  Argentina],  No.  17  {1920),  pp.  20,  pi.  1,  figs.  8). — A  description  is 
given  of  flax  culture  for  seed  in  Argentina  including  cultural  practices,  va- 
rieties, weeds,  diseases,  and  the  uses  of  flax  seed  and  its  products,  and  the 
results  are  reported  of  a  contest  in  flax  seed  culture  in  1918-19  instituted 
by  the  Agricultural  Museum  of  the  Argentinian  Agricultural  Society.  The 
yields  in  the  contest  ranged  from  12.66  to  31.83  bu.  per  acre. 

Prevention  of  sprouting  and  greening  of  potatoes  by  properly  lighting, 
ventilating,  and  cooling  the  storage  rooms,  G.  Schneider  {Dent.  Landw. 
Presse,  45  {1918),  No.  51,  pp.  315,  316,  figs.  12).— The  results  of  storage  experi- 
ments with  potatoes,  including  tests  of  storing  tubers  in  the  dark,  in  daylight, 
and  under  light  of  different  colors  such  as  red.  blue,  yellow,  and  green  are 
reported. 

The  conclusion  is  dra\yn  that  the  best  lighting  of  potatoes  in  storage  is 
subdued  daylight,  which  may  be  secured  by  painting  the  windows  with  lime 
or  covering  them  with  white  or  gray  paper.  These  lighting  conditions,  it  is 
stated,  will  reduce  the  tendency  to  sprout  and  prevent  greening.  Yellow, 
blue,  or  red  light  was  found  as  effective  as  subdued  daylight,  but  dark  green 
light  did  not  give  the  desired  effect.  Storage  in  tlie  absence  of  light,  especially 
in  spring  and  summer,  aided  the  development  of  sprouts  and  is,  therefore,  not 
recommended. 
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Three  contiirics  of  tobacco,  G.  K.  Holmes  (17.  S.  Dcpt.  Agr.  Yearbook 
1910,  pp.  l')t-17')). — This  article  reviews  the  history  of  tohacco  culture  iu  the 
Uiiitctl  States,  and  presents  statistical  data  regarding  the  various  factors  en- 
tering into  total  production  and  aggregate  values.  Among  the  different  topics 
discussed  are  exports,  imports,  the  national  net  surplus,  the  tobacco  trade  with 
the  Philippine  Islands  and  Porto  Rico,  the  yearly  carry-over,  consumption, 
import  duties,  internal  revenue  rates.  Government  income  from  tobacco,  and 
the  magnitude  of  the  tobacco  manufacturing  industry. 

Farm  practices  in  growing  wlieat,  .1.  H.  Arnold  and  R.  R.  Spaffoud  (U.  S. 
Dcpt.  Agr.  Yearbook  I'Jli),  pp.  123-150,  figs.  28). — This  article  is  a  geographical 
presentation  and  description  of  wheat  growing  operations,  including  prepara- 
tion of  seed  bed  and  sowing,  harvesting,  thrashing,  and  marketing  as  practiced 
in  the  United  States.  The  regions  in  which  the  different  practices  are  fol- 
lowed are  indicated  on  outline  maps,  and  the  significance  of  factors  under- 
lying these  practices  is  briefly  pointed  out. 

Description  of  Argentine  and  introduced  varieties  of  wheat,  C.  D. 
GiROLA  (liol.  Min.  Agr.  [Argentina'^,  24  (1919),  No.  1,  pp.  71-137,  figs.  17).— 
The  following  varieties  of  soft  wheats  are  described  with  reference  to  char- 
acters, cultural  requirements,  yielding  capacity,  disease  resistance,  and  general 
value:  Australian,  French,  Tuzela,  Ulku,  Pedigree  No.  169,  Fife,  Marquis. 
Turkey  Red,  Saldome,  Hungarian,  Richela  barbudo,  Italian,  Rieti,  Japanese, 
Bearded  Russian,  Barleta,  Chubut,  Piamontes,  Paduano,  and  Costa  di  Bari. 

What  the  farmer  should  expect  from  the  seedsman,  E.  Brown  ( U.  S. 
Dcpt.  Agr.  Yearbook  1919,  pp.  343-3^6). — This  article  considers  the  seed  busi- 
ness from  the  standpoint  of  its  relation  to  agriculture,  and  empliasi?;es  espe- 
cially the  information  regarding  seed  to  which  the  farmer  is  entitled  when 
he  makes  his  purchases.  It  is  stated  that  the  farmer  should  know  the  origin 
of  the  seed,  how  much  of  it  is  of  the  kind  it  is  i-eprosented  to  be,  the  propor- 
tion of  it  which  may  be  expected  to  grow  under  normal  conditions,  and  the 
proportion  of  weed  seeds  present. 

Agricultural  seed  inspection,  ,T.  L.  PIills,  C.  H.  Jones,  G.  F.  Anderson, 
and  L.  H.  Flint  (Vermont  Sta.  Bui.  216  {1920),  pp.  26-32).— Tables  are  given 
showing  the  purity  guaranty,  the  percentage  of  germination,  and  the  number 
of  weed  seeds  per  pound  of  about  200  samples  of  agricultural  seed  gathered 
from  local  dealers  over  the  State. 

HORTICULTURE. 

[Report  of  horticultural  investigations  in  1918  on  the  Xewlands  Recla- 
mation Project  Experiment  Farm],  F.  B.  Headley  (J7.  S.  Dept.  Agr.,  Dept. 
Circ.  80  (1920),  pp.  15,  16). — Data  are  given  showing  the  results  at  the  experi- 
mental farm  on  this  project  (formerly  the  Truckee-Carson  Reclamation  Project) 
of  variety  tests  of  sweet  corn  and  string  beans,  together  with  data  showing 
the  blossoming  period  of  apple,  pear,  and  plum  varieties  during  the  three  years, 
1910  to  191S,  inclusive. 

Methods  of  growing  the  morels,  K.  Falck  (Ztschr.  Forst.  u.  JagOw.,  52 
(1920),  No.  5,  pp.  312-323). — An  extract  from  the  author's  paper,  which  ap- 
peared in  the  April  (1920)  number  of  '' Pilz-und  Krduterfreund"  Heilbronn. 
It  connnises  a  study  of  methods  of  growing  morel  mushrooms  under  forest 
conditions. 

On  the  fruiting  relations  of  the  tomato,  F.  Herrmann  (Gartenfiora,  69 
(1920),  Nos.  S-Jf,  pp.  53-55,  figs.  2). — Some  pollination  tests  conducted  by  the 
author  demonstrated  the  superiority  of  artificial  and  cross-pollination  as  com- 
pared with  self-poUination  in  the  tomato. 
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The  problems  of  Italian  arboriculture,  G.  Bkiganti  (/  ProbJcmi  DelV 
ArboriculUira  Italiana.  Bologna:  Nicola  ZanichcUi,  1919,  pp.  101). — Brief 
critical  surveys  of  the  fruit  and  r.ut  industries  of  Italy,  with  suggestions  for 
their  betterment  and  extension.  A  bibliography  of  related  literature  is  in- 
cluded. 

The  resistance  of  vines  to  winter,  P.  Diffloth  {Vie  Agr.  et  Rurale,  16 
{1920),  No.  21,  pp.  356-359,  figs.  3). — A  partial  review  of  our  knowledge  relative 

10  factors  influencing  the  resistance  of  fruit  trees  and  vines  to  cold. 

List  of  fruits  recommended  by  the  District  Horticultural  Societies  for 
the  territory  embraced  in  their  districts  {Trojis.  III.  Uort.  Soc,  n.  ser.,  53 
{1910),  pp.  25-28). — Variety  lists  are  given  of  orchard  and  small  fruits  recom- 
mended for  planting  in  northern,  central,  and  southern  Illinois. 

The  control  of  diseases  and  insect  pests  of  fruit  trees  {Dir.  Jen.  Serv. 
Agr.  [Chile],  Bol.  Jfl  {1919),  pp.  8,  figs.  //). — Directions  are  given  for  the  control 
of  some  of  the  more  important  diseases  and  insects  attacking  fruit  trees  in 
Cuba. 

Orchard  management,  W.  S.  Blair  {Ann.  Rpt.  Fruit  Growers'  Assoc.  Nova 
Scotia,  56  {1920),  pp.  43-50). — A  contribution  from  the  Nova  Scotia  Experi- 
mental Station,  at  Kentville,  in  which  the  author  outlines  the  management  of  a 
closely  planted  commercial  apple  orchard  set  out  in  1912,  and  gives  the  yield 
in  1919  of  different  varieties  in  the  orchard.  The  trees  were  set  out  at  a  dis- 
tance of  20  by  20  ft.  An  orchard  fertilizer  test  conducted  on  pure  sandy  land  at 
Berwick,  N.  S.,  is  also  briefly  noted. 

The  commercial  varieties  of  apples  of  Canada  and  the  United  States, 
W.  T.  Macoun  {Ann.  Rpt.  Fruit  Growers'  Assoc.  Ontario,  51  {1919),  pp.  11- 
22). — A  contribution  from  the  Canadian  Department  of  Agriculture  discussing 
varieties  of  apples  adapted  for  culture  in  different  sections  of  the  United  States 
and  Canada,  and  giving  a  list  of  summer,  autumn,  and  winter  varieties  recom- 
mended for  different  districts  of  Ontario. 

The  histories  of  some  of  our  well-known  pears,  C.  H.  Hooper  {Fruit, 
Floicer,  and  Veg.  Trades'  Jour.  [London],  37  {1920),  No.  25,  pp.  615,  611).— 
Brief  notes  on  the  origin  of  a  number  of  well-known  pears,  compiled  from 
various  sources. 

Some  principles  of  peach  growing,  H.  P.  Gould  {Trans.  III.  Hort.  Soc, 
n.  ser.,  53  {1919),  pp.  96-115). — A  paper  with  discussion  following,  in  which 
the  author  presents  some  of  the  fundamental  principles  of  peach  growing  as 
distinct  from  rule-of -thumb  practices  and  methods. 

Good  new  not  well-known  varieties  of  small  fruits,  M.  B.  Davis  {Ann. 
Rpt.  Fruit  Growers'  Assoc.  Ontario,  51  {1919),  pp.  53-56). — A  contribution 
from  the  Central  Experimental  Farm,  Ottawa,  comprising  brief  descriptions  of  a 
few  varieties  of  strawberries,  raspberries,  grapes,  and  currants  that  have 
shown  a  good  record  of  performance  at  the  farm. 

Black  currant  varieties:  A  method  of  classification,  R.  G.  Hatton  {-lour. 
Pomol.,  1  {1920),  Nos.  2,  pp.  65-80,  pis.  8,  figs.  2;  3,  pp.  145-154,  pis.  8,  figs.  2).— 
A  contribution  from  the  Fruit  Experiment  Station  at  East  Mailing,  England, 
comprising  a  classification  of  the  black  currant  varieties.  The  classification  is 
based  on  a  study  of  some  60  different  collections  of  black  currants  from  nearly 
as  many  sources,  and  was  made  preliminary  to  a  study  of  the  economic  value 
of  the  different  varieties. 

A  mutating  blackberry-dewberry  hybrid,  L.  R.  Detjen    {Jour.   Heredity, 

11  {1920),  No.  2,  pp.  92-94,  figs.  4).— The  author  discovered  in  the  summer  of 
1915  a  cut-leaved  plant  arising  as  a  bud  mutation  from  what  appears  to  be  a 
wild,  natural,  blackberry-dewberry  hybrid.     The  plant  as  discovered  is  here 
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illustrated,  to.Eretlier  with   illustrations  of   resultlns   plants   which  show   Ixitii 
iuternu'diate  and  extreme  ativistio  types. 

Are  our  raspberries  derived  from  AiiH-iicaii  or  Kiiropean  species? 
G.  M.  Dahuow  {-Jour.  Ilercdihi,  <J  iJUJO),  ^'f).  .',.  pp.  ITJ-IH.',,  figs.  //).— A  con- 
tribution from  the  Bureau  of  Plant  Industry,  V.  S.  Deiiartiiient  of  Agriculture, 
in  which  the  author  presents  some  evidence  to  show  that  the  Euroi)ean  red 
raspberry  (Rubus  idaus)  has  played  a  more  important  part  in  the  development 
of  cultivated  red  raspberries  in  America  than  is  commonly  sui)posed  to  be  the 
case. 

Some  results  of  flg  breeding  by  the  U.  S.  Department  of  Agriculture, 
G.  P.  RixFORD  (Fig  and  Olive  ,/our.,  4  (1920),  No.  10,  pp.  12,  i.?).— Brief  popu- 
lar descriptions  are  given  of  several  fig  seedlings  developed  from  the  breeding 
work  of  the  Deiiartment. 

Some  causes  of  the  souring  and  splitting  of  figs,  I.  J.  Condit  (Fiy  and 
Olive  Jour.,  3  (1919),  A'o.  9,  pp.  13-16).— The  theory  that  overcaprificution  of 
the  Smyrna  tig  causes  .splitting  has  not  been  sub.stantiated  by  investigations  of 
the  author  in  various  orchards.  An  account  is  given  of  a  series  of  observations 
to  determine  the  relation  between  the  number  of  fertile  seeds  in  figs  and  their 
tendency  to  split.  The  figures  as  tabulated  show  the  split  figs  contain  a  larger 
proportion  of  seeds  than  the  others.  Discussion  is  given  of  other  possible 
causes.  The  conclusion  reached  is  that  the  .splitting  of  figs  is  probably  due  to 
abnormal  water  relations  in  the  fruit  and  leaves  brought  on  by  irregular 
moisture  in  the  soil  or  atmosphere.  The  splitting  of  the  Smyrna  fig  due  to 
atmospheric  conditions  can  hardly  be  remedied,  urdess  nonsDlitting  types  can  be 
developed. 

Souring  of  figs  is  also  discussed  in  connection  with  such  probable  causes 
as  insects  and  variety. 

Statistics  on  olive  production  during  tfte  year  1919  (Estadistica  dc  la 
Produccion  Olivurera  en  le  Ano  1919.  Madrid:  Govt.,  1920,  pp.  6). — A  statistical 
report  on  the  olive  acreage  and  the  production  of  olives  and  olive  oil  in  the 
various  regions  and  Provinces  of  Spain  in  1919. 

Cooperative  improvement  of  citrus  varieties,  A.  D.  Shamel  (U.  S.  Dept. 
Agr.  Yearbook  1919,  pp.  2.'i9-215,  figs.  16). — A  contribution  from  the  Ofiice  of 
Horticultural  and  Pomological  Investigations  of  the  Bureau  of  Plant  Industry 
c<»mprising  a  popular  resume  of  the  author's  investigations  dealing  with  the 
bud  .selection  in  citrus  fruits  (E.  S.  R.,  39,  pp.  447,  448,  84.")).  It  includes  a 
description  of  the  methods  employed  in  keeping  individual-tree  records,  and 
an  account  of  the  cooperative  work  of  the  California  Fruit  Growers'  Ex- 
change in  securing  and  distributing  bud  wood  from  superior  parent  trees. 

R«'sults  of  individual  tree  performance  record  studies  with  pruned  and 
unpruned  Marsh  grapefruit  trees,  A.  D.  Shamel  (Cal.  Citrogr.,  5  (1920), 
No.  8,  pp.  21/8,  268,  269,  figs.  If). — In  this  paper  the  author  presents  some  data 
showing  the  behavior  of  pruned  and  unpruned  Marsh  grapefruit  trees  on  the 
same  ranch  and  under  similar  concJitions  to  those  existing  in  the  case  of  the 
Washington  navel  orange  (E.  S.  R.,  41,  p.  241)  and  the  Eureka  lemon  tree 
Btudies  (E.  S.  R.,  43,  p.  230). 

The  grapefruit  trees  in  this  experiment  were  what  is  commonly  termed  of 
fall  hearing  age,  healthy,  of  a  uniform  strain,  and  producing  desirable  crops 
of  fruit.  The  comparative  yield  of  the  pruned  trees  has  been  consistently 
less  than  that  for  the  unpruned  trees.  During  the  course  of  the  experiment, 
the  pruned  trees  produced  on  the  average  approximately  18  per  cent  less 
fnilt  than  the  unpruned  trees.  The  most  severely  pruned  trees  have  produced 
the  least  fruit.  What  slight  difference  there  was  between  the  grades  of  fruit 
7622°— 20 1 
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from  the  pruned  and  unpruned  trees  was  in  favor  of  the  unpruned  trees, 
which  produced  a  few  more  first  grade  fruit.  These  results  indicate  that  with 
grapefruit  trees  of  hearing  age,  severe  pruning  should  be  avoided  unless  it  is 
definitely  known  that  such  pruning  is  necessary  and  likely  to  prove  beneficial 
rather  than  detrimental  to  crop  production. 

Origin  of  a  grapefruit  variety  having  pink-colored  fruits,  A.  D.  Shamel 
(Jour.  Heredity,  9  {1920),  No.  4,  pp.  156-159,  figs.  5).— The  author  illustrates 
and  briefly  summarizes  the  history  of  the  pink-fleshed  Foster  variety  of  grape- 
fruit originating  in  Florida,  and  illustrates  and  describes  a  pink-fleshed  grape- 
fruit which  originated  as  a  bud  sport  in  a  Marsh  grapefruit  tree  near  River- 
side, Cal. 

Citrus-fruit  improvement:  A  study  of  bud  variation  in  the  Eureka 
lemon,  A.  D.  Shamel,  L.  B.  Scott,  C.  S.  Pomeroy,  and  C.  L.  Dyer  {V.  8.  Dept. 
Agr.  Bui.  813  {1920),  pp.  88,  pis.  7,  figs.  22).— This  is  the  fourth  of  a  series  of 
publications  summarizing  the  citrus  fruit-improvement  investigations  of  this 
Department  (E.  S.  R.,  39,  p.  845).  A  detailed  account  is.  given  of  bud  varia- 
tions in  the  Eureka  lemon  as  determined  by  means  of  individual  tree  perform- 
ance records  and  observations. 

As  in  the  previous  studies  with  the  orange  and  grapefruit,  it  was  found 
that  both  desirable  and  undesirable  strains  of  Eureka  lemon  have  been  intro- 
duced into  tlie  groves  through  the  unintentional  propagation  of  bud  variations. 
Eight  strains  were  studied  and  are  described.  The  performance  of  typical 
individual  trees  is  recorded,  and  the  importance  of  selecting  only  fruit-bearing 
wood  from  superior  parent  trees  for  propagation  or  for  top-working  is  again 
emphasized. 

Citrus-fruit  improvement:  A  study  of  bud  variation  in  the  Lisbon 
lemon,  A.  D.  Shamel,  L.  B.  Scott,  C.  S.  Pomeroy,  and  C.  L.  Dyer  (U.  S.  Dept. 
Agr.  Bui.  815  (1920),  pp.  70,  pis.  8,  figs,  i^).— This  is  the  fifth  of  the  series  of 
publications  summarizing  the  citrus-fruit  improvement  investigations  of  this 
Department,  and  treats  in  a  manner  similar  to  that  noted  above  for  the  Eureka 
lemon,  a  study  of  bud  variation  in  the  Lisbon  lemon.  The  results  secured  in 
this  study  are  in  conformance  with  those  noted  for  the  Eureka  lemon. 

Frost  protection  in  lemon  orchards,  A.  D.  Shamel,  L.  B.  Scott,  and  C.  S. 
Pomeroy  (U.  S.  Dept.  Agr.  Bui.  821  (1920),  pp.  SO,  pis.  3,  figs.  i5).— This  bulle- 
tin presents  detailed  records  of  the  proportion  of  m^erchantable  and  frozen 
fruits  produced  in  5  heated  and  5  nonheated  acre  plats  of  Eureka  and  Lisbon 
lemons  during  the  calendar  year  1913,  and  in  2  comparative  plats  during  the 
calendar  year  1914  in  the  Corona,  Cal.,  lemon  district. 

The  data  show  that  in  orchards  which  were  protected  with  an  adequate 
supply  of  heaters  during  the  cold  weather  of  1912-13  a  large  percentage  of 
merchantable  fruit  was  saved  and  harvested  throughout  the  year.  In  unheated 
orchards  a  large  proportion  of  the  lemons  picked  during  the  first  6  months 
following  the  freeze  were  frozen  or  unmerchantable,  and  the  trees  did  not 
return  to  normal  production  until  a  year  had  elapsed. 

Nonheated  orchards  which  had  received  good  care  prior  to  the  freeze  of  1913 
and  also  during  that  year  had  returned  to  normal  production  by  the  beginning 
of  1914,  and  the  heating  during  the  cold  period  in  1913  had  practically  no 
effect  on  the  second  season's  crop.  In  unprotected  orchards,  under  comparative 
conditions,  a  greater  amount  of  injury  was  found  in  the  Eureka  than  in  the 
Lisbon  variety.  These  differences  were  attributed  to  the  denser  foliage  of 
the  Lisbon  variety  rather  than  to  any  considerable  difference  in  the  hardiness 
of  the  two  varieties. 

From  these  investigations  it  appears  that  the  main  effect  of  protecting  trees 
during  one  season  of  low  temperatures  is  in  the  saving  of  the  erop  for  the 
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current  year,  and  that  as  a  rule  whore  the  trees  are  In  vigorous  condition  and 
receive  good  cultural  treatment  they  will  return  to'  normal  production  at  the 
end  of  one  year. 
A  review  of  the  coconut  investigations  at  the  College  of  Agriculture, 

R.  B.  EsiMxNo  il'liilippine  Ayr.,  8  (1919),  No.  5,  pp.  161-178).— A  review  of  the 
results  oI)taiiied  from  ohservations  and  experiments  on  the  coconut  carried 
out  at  the  College  of  Agriculture,  Los  Banos,  P.  I.  The  results  are  discussed 
under  the  following  lieadiiigs:  Study  of  varieties,  the  coconut  and  environment, 
chemistry  of  the  coconut,  cultural  experiments,  and  diseases  and  pests.  A 
list  of  cited  literature  and  of  present  and  contemplated  coconut  projects  is 
appended. 

IVcan  varieties,  grades,  standards,  and  packages,  O.  A.  Reed  {Amer. 
Nut  Jour.,  12  {1920),  No.  6,  pp.  82,  93). — A  popular  discussion  of  pecan  varie- 
ties and  methods  of  preparing  the  nuts  for  the  market. 

Sweet  peas  and  antirrhinums:  How  to  grow  them  to  perfection, 
W.  CuTiiREKTsoN  ('London:  ,James  Clark  cC-  Co.,  1919,  2.  ed.,  rev.,  pp.  119, 
figs.  28). — A  small,  practical  treatise  on  the  culture  of  sweet  peas  out  of  doors 
and  under  glass,  including  also  information  relative  to  the  best  varieties  for 
different  purposes,  cutting  and  arranging,  raising  new  varieties,  diseases,  and 
insect  troubles.  A  section  of  the  book  is  also  devoted  to  the  different  classes, 
varieties,  and  culture  of  antirrhinums. 

Native  plants  suitable  for  the  gardens  of  Missouri  and  ad.joining 
States. — V,  Native  perennials  for  the  hardy  border  {Missouri  Bot.  Card. 
Bui.,  8  {1920),  No.  6,  pp.  69-79). — A  contribution  from  the  Missouri  Botanical 
Garden,  comprising  a  tabular  list  of  hai'dy  perennials,  for  the  nwst  part  native, 
but  containing  a  few  introduced  species,  that  are  adapted  for  planting  in 
Missouri  and  adjoining  States.  The  data  for  each  plant  include  the  botanical 
and  common  name,  approximate  height,  color  of  flowers,  and  the  approximate 
time  of  bloom. 

Flowering  trees  and  shrubs,  T.  R.  Sim  {Johannesburc/,  So.  Africa:  The 
Specialty  Press,  Ltd.,  1919,  pp.  200,  pi.  1,  figs.  H5). — Descriptive  accounts  are 
given  of  flowering  trees  and  shrubs  that  are  in  common  use  in  South  Africa 
and  are  easily  obtainable.  Information  is  also  given  relative  to  the  selection 
of  trees  and  shrubs  for  various  purposes,  as  well  as  their  propjigation,  culture, 
and  care. 

Lawn  grasses  for  South  China,  H.  B.  Graybill  {Canton  Christian  Col.  Bui. 
25  {1920),  pp.  6,  pis.  6). — A  contribution  from  the  Canton  Christian  College, 
comprising  notes  on  lawn  making  and  grasses  suitable  for  lawns  in  South 
China. 

FORESTRY. 

Cooperation   between   the   Federal   Government   and  the   States,    J.    G. 

I'KTEBa  {Jour.  Forestry,  18  {1920),  No.  5,  pp.  477-485). — In  this  paper  the 
author  discusses  various  forest  activities  in  which  it  is  believed  cooperative 
effort  between  the  Government  and  the  States  is  essential  to  secure  i-esults  com- 
mensurate with  the  needs  of  the  country. 

The  Tri-State  Forestry  Conference,  Ohio,  Illinois,  Indiana  {Ind.  Dept. 
('onstcrv..  Pub.  No.  10  {1920),  pp.  103). — This  comprises  a  report  of  the  papers 
and  discussions  on  forestry  problems  at  the  Tri-State  Forestry  Conference 
held  at*  Indianapolis,  Ind.,  October  22  and  23,  1919. 

Plan  of  relation  of  forest  regulation  to  forest  communities,  M.  H.  Wolff 
(Jour.  Forestry,  18  {1920),  No.  5,  pp.  486-497). — A  discussion  of  some  of  the 
principles  on  which  regulation  on  the  Coeur  d'Alene  National  Forest  is^ based, 
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with  special  referonce  to  the  development  of  working  plans  favoring  the  estab- 
lishment and  maintenance 'of  forest  communities. 

The  open  road  through  the  Nation's  forests,  J.  L.  Cobbs,  .tk.  (U.  8.  Dept. 
Agr.  Yearbook  1019,  pp.  177-188,  figs.  12). — A  contribution  from  the  Forest 
Service  depicting  the  work  accomplished  in  the  construction  and  improvement 
of  roads  through  the  National  Forests  in  the  West. 

Recreation  in  the  forests,  A.  H.  Cakhart  (Amer.  Forestry,  26  (1920), 
No.  317,  pp.  268-272,  figs.  10). — A  popular  discussion  of  recreation  in  relation 
to  other  utilities  of  the  National  Forests. 

California  forests  and  forestry,  T.  D.  Woodbury  (Amer.  Forestry,  26 
{1920),  No.  317,  pp.  262-267,  figs.  8). — A  popular  description  of  some  of  the 
outstanding  features  of  California  forests  and  forest  practices,  with  suggestions 
relative  to  better  regulation  and  control  of  lumbering  operations. 

[Forestry  in  Saskatchewan]  (In  The  Province  of  Saskatcheivan,  Canada: 
Its  development  and  opportunities.  Canada  Dept.  Int.,  Nat.  Resources  Intel. 
Branch,  1919,  pp.  99-111,  figs.  3). — A  brief  descriptive  account  of  the  forests 
and  forest  activities,  together  with  a  discussion  of  the  possibilities  of  forestry 
in  Saskatchewan. 

The  management  of  English  woodlands,  W.  F.  Beddoes  {London:  Simp- 
kin,  Marshall,  Hamilton,  Kent  cC-  Co.,  Ltd.,  1919,  pp.  XIX+172,  fig.  1). — A  treatise 
on  woodland  management,  the  succeeding  chapters  of  which  discuss  planting, 
thinning,  mixed  and  pure  woods,  notes  on  particular  trees,  planting  for  shelter, 
finance,  systematic  forestry,  afforestation,  measurement,  and  public  burdens. 

Early  English  forest  regulations,  J.  D.  Guthrie  {Jour.  Forestry,  18  {1920), 
No.  5,  pp.  530-541). — In  this  article  the  author  has  grouped  roughly  the  forest 
activities  of  early  England  into  lines  of  work  used  in  the  Forest  Service  of 
the  U.  S.  Department  of  Agriculture.  These  activities  are  discussed  under 
the  general  headings  of  personnel  and  administration,  silviculture,  and  grazing. 

Fire  iirotection  in  Portugal,  T.  S.  Woolsey  {Jour.  Forestry,  18  {1920), 
No.  5.  pp.  542,  543). — A  brief  note  on  forest  fire  laws  and  protective  measures 
in  Portugal,  based  on  data  secured  by  the  U.  S.  Department  of  State.  _ 

The  forest  situation  in  France,  Pv.  C.  Haix  {Jour.  Forestry,  18  {1920),  j 
No.  5,  pp.  522-529). — The  author  points  out  the  benefits  derived  from  the  past  ^ 
forest  policy  in  France  during  the  world  war,  and  briefly  reviews  the  present 
forest  situation  in  that  country. 

The  rational  practice  of  silviculture,  P.  B.  De  Fonteny  (Prnctiqnc 
Raisonn6e  de  la  Sylviculture.  Paris:  Berger-Levrault,  1919,  pp.  XIV-\-310, 
figs.  5). — A  general  treatise  on  the  economic  phases  of  silviculture,  the  succeed- 
ing parts  of  which  deal  with  the  application  of  economic  principles  to  silvi-  .■ 
culture,  estimation  and  exploitability,  damages,  and  silvicultural  mathematics,  : 
formulas,  and  tables. 

Silvicultural  practice  In  copice-under-standard  forests  of  eastern 
France,  J.  Kittredge  {Jour.  Forestry,  18  {1920),  No.  5,  pp.  512-521). — Notes 
on  silvicultural  practice  in  eastern  France  based  on  personal  observation. 

Some  silvicultural  i>roblems  in  Pennsylvania,  J.  S.  Illick  {Jouri  For- 
estry, 18  {1920),  No.  5,  pp.  502-511). — A  discussion  of  certain  problems  re- 
lating to  the  establishment  and  development  of  forest  plantations  in  Pennsyl- 
vania. 

Decree    and    instructions    relating    to    Eucalyptus    culture     {Decreto    e 
InstrucQoes  Sobre  a  Cultura  do  Eucalyptus.    Rio  de  Janeiro:  Min.  Agr.,  Indus.,  j 
e  Com.   [Brazil^,  1919,  3.  ed.,  pp.  12). — This  document   contains   the   decree 
issued  by  the  President  of  Brazil  on  March  6,  191S,  providing  measures  for  \ 
the   consideration  of  intensifying  the  culture  of  forest  species,   with   special 
reference  to  the  Eucalypts.    Information  is  also  given  relative  to  the  soil 


1»20]  DISEASES   OF  PLANTS.  443 

rwinireiiK'nfs  and  uses  of  ilinVici:t  species  of  tlie  genus,  together  with  brief 
notes  on  methods  of  plantin;,',  culture  and  care,  enenries,  cost  of  plantations, 
.•ind  returns. 

Jack  pine,  W.  D.  Stekkktt  (U.  S.  Dept.  A  or.  Iliil.  820  (1<)20),  pp.  7/7,  plft.  17, 
fiiix.  3). — An  account  of  the  jack  pin*  with  reference  to  its  distinguishing 
characteristics,  range,  forest  types,  soil,  moisture,  and  light  requirements,  form 
and  development,  reproduction,  susceptibility  to  injury,  timber  supply,  char- 
icteristics  of  the  wood,  utilization,  stumpage  values,  and  management.  Ap- 
Iiended  to  the  bulletin,  are  considerable  di;imeter,  volume,  and  yield  data  re- 
latin;.'  to  the  jack  pine. 

Phili|)pine  palms  and  palm  products,  \\.  H.  P.kown  and  E.  D.  MEiuJirx 
([I'liilippinc]  Bur.  Forestry  Bui.  18  U019),  pp.  Lit),  pi.  1,  ftga.  .-JO).— This 
I.idletin  contains  popular  descriptive  accounts  of  the  Philippine  palms  und 
their  pioducts,  including  also  a  key  to  the  genera,  conspecti  of  the  species  of 
the  various  genera,  and  references  to  cited  literature. 

Identification  of  the  economic  woods  of  the  United  States,  S.  .T.  Record 
(New  York:  John  Wiley  cG  Sons,  Inc.,  1019,  2.  ed.  rev.  and  enh,  pp.  IX+ir,7, 
jiln.  6,  figs.  15). — In  the  present  edition  of  this  work  (E.  S.  R.,  27,  p.  541), 
the  key  to  the  economic  woods  has  been  entirely  rewritten  anjl  rearranged. 
Several  new  woods  are  included,  and  more  of  the  common  names  are  given. 
Reference  lists  and  bibliographies  have  been  brought  up  to  date,  and  recent 
data  dealing  with  structural  and  physical  properties  of  woods  and  wood  struc- 
ture are  appended. 

Seventy-eight  Preanger  wood  species,  II.  Beekman  (Dept.  Landb.,  Nijv. 
in  Handel  [Dutch  East  Indies'^,  Meded.  Proefsta.  Boschw.,  No.  5  (1920),  pp. 
JS6,  pis.  60). — A  descriptive  account,  together  with  photographic  illustrations 
and  a  determination  table,  is  given  of  the  wood  of  78  species  of  trees  grow- 
ing in  I'reanger,  Java.  Each  wood  is  considered  with  reference  to  its  general 
and  microscopical  characters  and  appearance,  the  color  of  its  extract,  and  its 
burning  properties. 

A  proposed  standardization  of  the  checking  of  volunie  tables,  D.  Bruce 
tJour.  Forestry,  18  {1920),  No.  5,  pp.  5U-5^8,  fig.  1). — A  contribution  from 
'he  University  of  Washington.  The  author  here  proposes  that  two  tests 
liould  be  made  of  every  volume  table  against  its  fundamental  data  and  the 
results  thereof  published  with  the  table  itself.  The  first  of  these  tests  is  a 
comparison  of  the  aggregate  true  volume  of  the  basic  trees  with  that  given 
therefor  by  the  table,  and  the  second  is  a  computation  of  the  average  deviation 
of  the  individual  tree  volume  from  it. 

The  height  and  diameter  basis  for  volume  tables,  D.  Bruce  (Jour.  For- 
estry, 18  (1920),  No.  5,  pp.  549-557). — A  contribution  from  the  University  of 
California.  The  author  discusses  the  use  of  height  and  diameter  measures 
for  the  construction  of  volume  tables,  and  concludes  that  for  western  conifers, 
at  least,  the  proper  program  is  to  prepare  volume  tables  on  the  basis  of 
diameter  breast  high  and  either  total  height  or  jnerchantable  height  to  a  fixed 
top  cutting  limit  in  accordance  with  the  use  to  which  they  are  to  be  put,  omit- 
ting the  addition  of  the  third  factor  of  foim  until  it  has  been  proved  needed. 

DISEASES  OF  PLANTS. 

The  Advisory  Board  of  American  Plant  Pathologists,  G.  R.  LY>rAN 
(Phytopathology,  9  (1919),  No.  5,  pp.  201-206).— The  origin  and  function  of  the 
Advisory  Board  of  American  Plant  Pathologists  is  described  and  a  list  given 
of  the  members  appointed  in  1919. 
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The  differential  staining  of  plant  pathogen  and  host,  B.  T.  Dickson 
{Science,  n.  scr.,  52  (1920),  No.  1333,  pp.  63,  64). — A  description  is  given  of  a 
method  of  staining  by  which  a  clear  differentiation  is  brought  out  of  tlie  fungus 
and  its  host  plant. 

The  "  iceless  refrigerator  "  as  ah  inoculation  chamber,  N.  R.  Hunt 
(rhytopathology,  9  (1919),  No.  5.  pp.  211,  212,  pi.  Jf).— The  author  describes 
the  use  of  the  iceless  refrigerator  as  an  inoculation  chamber,  and  states  that 
various  members  of  the  Office  of  Forest  Pathology,  Bureau  of  Plant  Industry, 
U.  S.  Department  of  Agriculture,  have  successfully  used  this  apparatus  for 
inoculations  with  various  species  of  Coleosporium  and  Cronartium. 

The  role  of  bacteria  in  plant  diseases,  E.  M.  Doidge  {So.  African  Jour. 
Set.,  16  {1919).  No.  2,  pp.  65-92). — Besides  a  systematic  treatment  of  the  his- 
torical development  of  opinion  and  knowledge  regarding  the  bacterial  causation 
of  plant  diseases,  this  address  deals  separately  with  symbiosis,  organisms 
pathological  to  plants,  agents  of  transmission,  factors  favoring  infection,  its 
occurrence,  latency  period,  and  symptomatology,  and  pathological  plant  anatomy. 
Important  or  typical  plant  diseases  are  discussed  sepai-ately.  A  long  list  of 
related  literature  is  appended. 

Giant  crown  galls  from  .the  Florida  Everglades,  B.  T.  Galloway  {Phyto- 
pathology, 9  {1919),  No.  5,  pp.  207,  208,  pi.  1). — A  description  is  given  of  un- 
usually large  galls  or  swellings  on  Ilippocratea  volubilis  and  Ficus  aurea.  From 
the  galls  the  crown  gall  organism  {Bacterium  tumefaciens)  has  been  success- 
fully isolated. 

Puccinia  subnitens  and  its  aecial  hosts,  II,  E.  Bethel  {Phytopathology, 
9  {1919),  No.  5,  pp.  193-201). — In  continuation  of  a  previous  publication 
(E.  S.  R.,  38,  p.  249),  in  which  the  author  reported  on  the  hosts  of  this  rust, 
additional  studies  are  given  which  indicate  that  P.  subnitens  is  known  to  occur 
on  84  host  species,  in  52  genera  belonging  to  19  families  of  plants.  Attention 
is  called  to  the  variability  of  the  secia  on  different  hosts  and  often  on  the  same 
plant.  The  extreme  variability  of  many  of  the  -Ecidiums  which  have  been  de- 
scribed for  P.  subnitens  is  believed  to  indicate  that  there  are  several  unattached 
species  vsMiich  should  be  referred  to  this  rust. 

Puccinia  malvacearum  and  the  mycoplasm-lheory,  M.  A.  Bailey  {Ann. 
Bot.  [London],  84  {1920),  No.  134,  PP-  173-200,  figs.  2).— This  work  was  started 
in  order  to  throw  further  light  on  the  grounds  for  or  against  the  various  views 
regarding  the  mycoplasm  theory,  as  herein  outlined  with  discussion  in  connec- 
tion with  the  work  of  Eriksson  and  others.  A  critical  discussion  is  given  of 
the  conditions  surrounding  the  hollyhock  seeds  and  young  seedlings  as  regards 
the  possibility  of  infection  of  the  seeds  by  P.  malvacearum. 

The  chemical  composition  of  Bordeaux  mixture,  A.  Wober  {Ztschr. 
Pflansenkrank.,  29  {1919),  No.  3-4,  pp.  94-104). — This  deals  with  what  is 
known  or  thought  regarding  the  acid,  the  neutral,  and  the  alkaline  phase  of 
Bordeaux  mixture.  The  last  named  is  regarded  as  the  most  durable  and  reli- 
able as  a  fungicide  for  use  on  foliage. 

Mycology  and  plant  pathology  [India,  1918-19]  {Rpt.  Prog.  Agr.  India, 
1918-19,  pp.  63-70). — The  progress  of  the  year  is  briefly  reviewed,  including 
work  with  rice  ufra  (Tylenchus  angustus)  and  blast  (Piricularia  oryzoc)  ; 
jute  black  band  {Diplodia  corcJwri)  and  a  sclerotial  fungus,  Rhizoctonia  solani; 
sugar  cane  smut  {Ustilago  sacchari),  red  rot,  and  two  sclerotial  diseases  of 
minor  importance;  chilli  pepper  die-back  {Ver-micularia  capsici),  the  blossom 
and  twig  rot  due  to  Choanephora  cucurbitarum  being  absent  this  year,  pre- 
sumably on  account  of  the  dry  season;  pigeon  pea  wilt  {Fusariurn  udum)  ; 
diseases  of  Rangoon  beans  {Phaseolus  lunatus),  {Sclerotinia  sp.?)  ;  tea  stem 
disease    {Nectria  cinnabarina),  and  black  rot    {Hypochnus  sp.)  ;  coffee  leaf 
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disease  (Hemilcia  vastntrix)  ;  Para  rultber  diseases  (PhijtophtJiora  meadii  and 
brown  bast)  ;  palmyra  bud  rot  {I'l/thititn  palmironim)  ;  areca  i)alin  inabali  dis- 
ease (PJiytophthora  arcra)  ;  and  miscellaneous  disorders,  whicb  as  briefly  dis- 
cussed include  a  disease  of  ginger,  tobacco,  and  papaya  due  to  a  fungus  which  is 
here  designated  as  Pythiuni  bntlcri  n.  sp. 

Spraying  with  lime  sulphur,  Burgundy  mixture  and  Berger's  lime  proved 
eflicacious  in  controlling  peach  leaf  curl  (Exoascus  deformans)  in  Peshawar 
and  Kumaon.  In  Bombay  a  vine  mildew  was  controlled  with  a  spray  made  up 
of  3  lbs.  copper  sulphate,  2  lbs.  lime,  and  2i  lbs.  .soft  soap  with  water  added 
to  make  25  gal.  The  copper  sulphate  seed  treatment  ftf  jowar  against  smut 
has  proved  to  be  thoroughly  successful  in  Bombay,  Madras,  and  the  Central 
Provinces. 

Mycological  investigations  in  progress  at  Pusa  deal  with  diseases  of  fruit 
trees  in  Kumaon,  tokra  of  tobacco,  and  Helminthosporium  species  found  on 
cultivated  cereals  and  sugar  cane  at  Pusa. 

Wlieat  smuts  and  their  prevention,  with  notes  on  other  cereal  snmts 
and  ear  cockle,  G.  L.  Sutton  {West.  Aust.  Dept.  Agr.  Bui.  71  {1920),  pp.  J,Jt, 
figs.  21). — Wheat  in  Australia  is  attacked  by  flag  smut  or  black  rust  {Vrocysiis 
tritwi),  loose  or  flying  smut  {UstUayo  tritici)  and  ball  (stinking)  smut  or 
bunt  (Tillctia  levis,  T.  tritici),  all  of  which  are  confined  to  this  host.  A  descrip- 
tive account  is  given  regarding  each  of  these  smuts,  as  also  regarding  barley 
naked  smut  {Ustilago  nuda)  and  covered  smut  {U.  hordei),  oat  loose  smut 
{U.  avence),  rye  stem  smut  {Urocystis  occulta),  and  wheat  ear  cockle  (Tylen- 
chus  tritici,  T.  scandens). 

The  microflora  of  normal  and  of  moldy  wheat,  O.  Moegenthaler  {Landto. 
Jahrb.  Schiceiz,  32  {1918),  No.  5,  pp.  551-572,  figs.  2).— This  is  a  study  of  the 
presence  and  constituents  of  the  microflora  of  musty  wheat,  of  the  introduc- 
tion, distribution,  and  effects  of  the  organisms,  and  of  some  practical  measures 
in  this  connection.  No  fungi  were  present  in  the  plated  healthy  grain  examined, 
the  content  as  regards  other  organisms  being  chiefly  Bacterium  herbicola,  which 
was  abundant. 

Moldy  grain,  on  the  contrary,  contains  fewer  bacteria  but  an  abundance  of 
cocci  and  fungi,  VeniciUium  spp.  predominating  among  the  latter.  It  is  not 
known  which  organisms  originate  the  characteristic  musty  odor.  The  fungi 
appear  to  be  wound  parasites.  Upon  this  fact  are  based  mainly  the  few 
practical  considerations  which  are  outlined. 

Foot-rot  of  wheat,  F.  L.  Stkvens  {Science,  n.  ser.,  51  {1920),  No.  1325, 
pp.  517,  518). — In  a  previous  publication  (E.  S.  R.,  42,  p.  244)  attention  was 
called  to  the  occurrence  of  foot-rot  of  wheat  in  Madison  County,  111.  Since 
that  time  additional  studies  have  been  made  of  this  disease,  which  from  the 
first  was  considered  as  due  to  a  certain  fungus  that  was  universally  present 
and  gave  positive  results  in  inoculation  with  pure  cultures.  This  fungus  has 
been  isolated  by  transfer,  and  no  other  species  of  fungus  or  other  parasite 
was  constantly  present  or  present  in  any  large  percentage  of  the  cases.  The 
disease  lesions  were  always  of  the  same  character,  and  wheat  stems  placed 
in  conditions  of  suitable  humidity  became  covered  with  spores  of  the  fungus. 
When  inoculated  with  pure  cultures,  wheat  seedlyjgs  in  moist  chambers  pro- 
duced a  condition  of  di.sease  indistinguishable  from  foot-rot  as  occurring  in 
the  field.  Wheat  planted  in  soil,  pots,  or  benches  containing  inoculum  of 
the  fungus  developed  typical  foot-rot;  when  planted  in  infested  soil  in  the 
greenhouse.  It  developed  a  typical  form  of  disease;  and  when  placed  in  a 
moist  chamber  it  bore  the  same  fungus  that  was  constantly  associated  with  the 
disease  La  the  field. 
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Studies  of  the  organism  have  led  to  the  determination  that  the  foot-rot  as 
Icnown  in  Illinois  is  due  to  a  species  of  Helminthosporium,  and  it  is  stated  that 
this  cereal  disease,  while  of  the  general  type  of  foot-rot  known  in  Europe, 
Australia,  and  elsewhere,  is  caused  by  an  organism  not  heretofore  designated 
as  a  cause  of  foot-rot  in  any  of  the  publications  on  this  disease  in  other  coun- 
tries. The  author  claims  that  the  foot-rot  of  wheat  in  Illinois  should  be 
recognized  as  a  disease  quite  distinct  from  all  others  ot  similar  type  that 
have  been  previously  described.  From  his  experiments  it  appeared  that  the 
fungus  is  soil-borne,  and  it  is  considered  probable  that  it  is  also  seed-borne. 
Further  studies  on  the  morphological  and  histological  features  and  the  relation 
of  the  fungus  to  other  species  common  to  cereals  are  to  be  published  later. 

A  disorder  of  cotton  plants  in  China;  Club  leaf  or  cyrtosis,  O.  F.  Cook 
{Jour.  Heredity,  11  {1920),  No.  3,  pp.  99-110,  figs.  iO).— This  is  an  account  of 
an  abnormality^  said  to  be  peculiar  to  certain  sections,  constituting  one  of 
the  principal  limiting  factors  as  regards  cotton  production  in  the  central 
Yangtze  Valley.  Although  no  diseased  spots  or  other  localized  injuries  of  the 
sorts  usually  caused  by  fungi,  bacteria,  or  insect  parasites  could  be  demon- 
strated, the  plants  showed  dwarfing,  distortion,  discoloration,  anomalous 
branching,  and  other  forms  of  abnormality,  with  corresponding  reduction  of 
crop  yields.  The  disorder  shows  analogy  and  resemblance  to  the  leaf  curl 
caused  elsewhere  by  plant  lice. 

The  degree  of  the  disorder  appears  to  be  related  to  variety  and  also  to  ex- 
ternal conditions,  though  plants  standing  side  by  side  may  show  very  different  de- 
grees of  the  trouble.  In  severe  cases  all  of  the  floral  buds  are  aborted  so  that 
no  more  fruit  is  produced.  Late  plantings  suffer  worse  in  this  respect.  Hot 
weather  favors  early  development  of  the  trouble.  Humidity  and  shade  may 
be  measurably  protective.  In  club  leaf,  many  branches  develop  that  normally 
remain  dormant.  Shortening  of  internodes  is  another  feature.  The  reduction 
and  distortion  of  the  leaves  is  one  of  the  most  prominent  symptoms.  Dis- 
coloration varies  with  varieties  and  conditions.  An  angular  mottling  of  the 
leaf  is  a  regular  feature.  Detailed  discussion  is  given  of  the  possibilities  as 
regards  control,  including  selection  for  resistance  and  reduction  of  insect 
parasites. 

On  forms  of  the  hop  (Humulus  lupulus)  resistant  to  mildew 
(Sphferotheca  humuli) ,  II,  E.  S.  Salmon  {Jour.  Genetics,  8  {1919),  No.  2, 
pp.  83-91). — In  the  article  previously  noted  (E.  S.  R.,  39,  p.  147)  it  was  stated 
that  plants  resistant  or  innnune  to  hop  mildew  {S.  humuli)  separate  into  two 
groups,  containing,  respectively,  individual  seedlings  of  the  wild  hop  {H.  lupu- 
lus) raised  from  seed  obtained  from  Vittorio,  Italy,  and  a  female  variety  of  a 
type  having  yellow  leaves  and  being  known  as  the  golden  hop.  The  present 
article  describes  further  experimentation  carried  out  during  1917  with  these 
and  other  plants. 

It  is  stated  that  individual  seedlings  of  the  wild  hop  grown  in  a  greenhouse 
may  be  immune  as  regards  leaf  and  stem  to  the  attacks  of  the  mildew.  This  im- 
munity has  been  shown  by  the  same  seedlings  throughout  the  growing  season  for 
two  consecutive  years.  Such  seedlings,  however,  when  planted  out  in  the  hop 
garden  may  show  susceptibility  late  in  the  growing  season  as  regards  the  leaf 
and  strobile.  The  immune  plant  in  the  greenhouse  may  also  show  strictly  local 
susceptibility  without  loss  of  general  immunity.  The  yellow-leaved  female 
variety  of  H.  lupulus  is  immune  to  S.  humuli,  while  the  yellow-leaved  male 
variety  is  susceptible  to  this  fungus. 

Failure  of  lettuce  to  head,  A.  J.  Olney  and  W.  D.  Valleau  {Ahs.  in 
Science,  n.  ser.,  52  {1920),  No.  1332,  p.  il). — According  to  the  authors,  the 
various  physiological  troubles  associated  with  the  failure  of  greenhouse  lettuce 
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to  head,  Including  those  known  as  rosette,  tip  burn,  black  heart,  etc.,  have  been 
foiiiKl  to  be  associated  with  a  root  rot  apjiareiitly  due  to  Fusarium  sp.  Soil 
sterilization  by  use  of  steam  or  formaldehyde  gave  only  partial  control,  and  this 
is  thought  to  be  due  probably  to  incomplete  sterilization  of  the  lower  layers  of 
the  soil,  — 

Potato  spraying  trial  [Long  Ashton]  {Gard.  Chron.,  S.  scr.,  66  (1919), 
No.  HIT),  p.  2-3.i). — The  report  for  191S  of  the  Agricultural  and  Horticultural 
Research  Station,  Long  Ashton,  England,  gives  information  regarding  the 
results  of  spraying  potatoes  with  copper  fungicides.  No  protection  is  afforded 
by  spraying  unless  the  materials  adhere  to  the  leaf  surface. 

Fiisariuni  wilt  of  potato  iu  the  Hudson  Kiver  Valley,  New  York, 
1{.  J.  llASKKi.r.  il'hi/toputhology,  9  (1919),  No.  6,  pp.  223-260,  pis.  3).— Field 
and  laboratory  studies  are  reported  on  a  disease  of  tlie  potato  that  assumed 
.serious  proportions  in  the  Hudson  lliver  Valley,  New  York,  in  1914.  The 
.symptoms  of  the  di.sease  are  practically  the  same  as  described  by  other  writers 
for  Fusarium  wilt  except  that  tlie  tubers  commonly  exhibited  a  condition  in  which 
the  vascular  system  near  the  stem  end  was  browned  without  the  causal  organism 
being  present.  Experiments  showed  that  Fusarium  oxyspotum  was  the  primary 
cause  of  the  disease,  and  an  eflrort  was  made  to  discover  the  possible  reasons 
for  a  necrosis  of  the  tuber  in  the  absence  of  any  organism.  It  is  thought  that 
the  apparently  nonparasitic  affection  of  the  tuber  accompanying  Fusarium 
wilt  may  be  explained  on  the  basis  of  the  presence  of  toxins. 

Studies  were  made  of  the  temperature  relations  of  tlie  fungus,  and  a  distinct 
correlation  was  found  between  the  amount  of  disease  and  factors  influencing 
the  soil  temperature,  such  as  altitude,  exposure  of  fields,  and  shading  of  the 
plants.  Tlie  most  practical  solution  of  the  problem  is  believed  to  be  the  planting 
of  early  potatoes  very  early  in  the  season,  so  that  the  crop  will  be  matured 
before  temperature  conditions  become  favorable  for  the  Fusarium  wilt. 

Experiments  with  lime,  acid  phosphate,  and  soil  fungicides  on  land 
infested  with  root  rot  disease  of  tobacco,  G.  C.  Routt  {Abs.  in  Science, 
n.  ser.,  52  {1920),  No.  1332,  p.  H). — Experiments  are  reported  in  which  an 
attempt  was  made  to  control  root  rot  disease  by  applications  of  lime,  acid 
phosphate,  mixtures  of  lime  and  .sulphur,  dilute  sulphuric  acid,  land  plaster, 
copper  sulphate,  potassium  polysulphid,  gas  lime,  ferrous  sulphate,  and  for- 
maldehyde, but  the  results  obtained  led  to  tiie  conclusion  that  the  disease  could 
not  be  controlled  in  this  way. 

A  disease  of  tomato  and  other  plants  caused  by  a  new  species  of 
Phytophthora,  G.  H.  Pethybridoe  and  H.  A.  Laffeety  (Sci.  Proc.  Roy.  Dublin 
Sac,  n.  ser.,  15  (1919),  No.  S5,  pp.  ^87-505,  pis.  S).—A  disease  attacked  in  1916 
nearly  50  per  cent  of  young  tomatoes  in  a  Dublin  nursery  and  appeared  re- 
cently at  other  points  in  Ireland,  perhaps  also  in  England.  The  attacking 
fungus  is  considered  as  a  new  species,  which  is  described  under  the  name 
Phytophthora  cryptogca.  A  closely  similar  disease  noted  in  Petunia  yielded  a 
fungus  which  after  being  grown  in  pure  cultures  proved  to  be  pathogenic  to 
this  and  other  plants.  Tlie  disease  harbors  in  the  soil,  working  upward  in 
the  plant  to  the  ground  level  and  causing  a  basal  rot.  Methods  of  control  are 
outlined. 

A  comparison  of  the  late  blights  of  tomato  and  potato,  N.  J.  Giddings 
and  A.  Berg  (Phytopathology,  9  (1919),  No.  5,  pp.  209,  210,  pi.  l.—A  prelimi- 
nary reiwrt  is  given  of  investigations  which  are  believed  to  indicate  that  the 
Phytophthora  on  the  tomato  is  somewhat  different  biologically  from  that  usually 
found  on  the  potato.  The  authors  have  been  studying  this  problem  for  some 
time,  and  during  1918-19  several  series  of  inoculations  were  made  on  tomatoes 
and  potatoes  with  three  strains  of  Phytophthora  infestans,  one  of  which  was 
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secured  from  diseased  tomato  fruits  in  West  Virginia ;  tbe  second  from  diseased 
potatoes  in  West  Virginia ;  tiie  third  from  diseased  potatoes  in  Maine. 
Tliirty  tomato  plants  were  used  in  each  experiment,  and  it  was  found 
that  plants  inoculated  with  tlie  strain  of  the  organism  from  tomatoes 
showed  pronounced  willing  of  tlie  younger  growtlis  and  several  stem 
lesions,  while  the  plants  inoculated  with  the  strains  isolated  from  potatoes 
showed  no  evidence  of  wilting  or  of  stem  lesions  but  did  have  numerous  spots 
on  the  lower  leaves.  The  differences  are  said  to  have  become  more  marked 
daily  until  all  plants  inoculated  from  the  tomato  were  dead,  while  tliose  inocu-  j 
lated  from  the  strains  of  the  potato  grew  nicely  and  shed  their  lower  leaves 
so  that  no  evidence  of  infection  remained. 

Cultures  isolated  from  the  potato  when  inoculated  upon  tomato  produced 
leaf  spots,  but  did  not  produce  the  scalded,  wilted  appearance  that  is  always 
considered  characteristic  of  the  late  blight,  while  the  cultures  isolated  from  the 
tomato  produced  typica.1  late  blight  symptoms  on  the  tomato. 

"  Crinkle  "  on  Xorthwestern  Greening,  R.  H.  Roberts  {Phy  to  pathology, 
9  (1919),  No.  6,  pp.  261-263,  pis.  2). — An  account  is  gi,ven  of  an  unusual  injury 
on  Northwestern  Greening  apples  in  Wisconsin  in  1918.  The  trouble  is  con- 
sidered apparently  the  same  as  the  physiological  crinkle  reported  by  McAlpine 
(E.  S.  R.,  31,  p.  244).  Limited  observations  are  believed  to  indicate  that  the 
cause  of  this  disease  is  comparable  to  that  of  the  injury  mentioned  by  Brooks 
and  Fisher  (E.  S.  R.,  36.  p.  50).  It  was  not  determined  when  the  browning 
or  injury  began,  but  it  was  presumed  to  be  associated  with  the  extreme 
drought  conditions  which  prevailed  during  the  season. 

Reversion  in  black  currants  {Gard.  Chron.,  3.  set:,  66  (1919),  No.  1115, 
p.  233).— This  work  of  Lees  has  already  been  noted  (E.  S.  R.,  42,  p.  150). 

Diseases  of  orange  and  other  citrus  plants,  J.  R.  Johnston  and  S.  C. 
Bruneb  (Estac.  Expt.  Agron.  Cuba  Bol.  38  (1918),  pp.  7-54,  pis.  i5).— This 
body  of  information  regarding  the  character,  causation,  results,  and  control 
of  diseases  affecting  citrus  plants  in  Cuba  is  intended  to  bring  this  general 
subject  so  far  as  possible  up  to  the  date  of  its  publication. 

Forest  botany  [and  pathology],  R.  S.  Hole  (Rpt.  Forest  Research  Inst. 
[Dchra  Dun],  1917-18,  pp.  2-4). — Studies  continued  during  the  year  regarding 
the  amount  of  oxygen  and  carbon  dioxid  present  in  badly  aerated  soils  and  the 
relation  of  these  gases  to  inferior  root  development  in  sal  (Shorea  robusta) 
gave  reason  to  believe  that  the  trouble  is  correlated  with  a  deficiency  of  oxygen 
and  an  accumulation  of  carbon  dioxid,  possibly  also  of  other  substances. 
Absence  of  reproduction  by  sal  in  certain  forests  appears  to  be  due  chiefly 
to  denudation  and  drying  of  the  soil. 

The  gradual  weakening  of  ulla  grass  (Anthistiria  gigantea)  observed  in 
areas  protected  fi'oni  fire  is  believed  to  be  due  to  an  accumulation  of  dead 
leaves  and  culms  and  the  consequent  suppression  of  the  young  shoots.  A 
system  of  annual  cropping  prevents  this  trouble. 

Spike  disease  of  sandal  was  studied  in  the  field.  Experiments  were  inaugu- 
rated to  test  the  effects  of  px'olonged  action  of  such  factors  as  deficiency  of  an 
essential  nutrient  substance,  acid  soil,  deficiency  of  water,  interference  with 
translocation  of  organic  food,  and  fungi,  and  in  general  the  relation  between 
such  factors  (when  acting  continuously  or  rapidly)  and  the  occurrence  of 
starch  in  the  parts  above  ground. 

Black  canker  of  chestnut,  L.  Petri  (.Ann.  R.  1st.  Super.  Forestale  Naz. 
Firenze,  S  (1917-18),  pp.  151-185,  pi.  1,  figs.  S). — This  is  a  morphological  and 
biological  study  of  the  black  canker  of  chestnut  and  of  its  association  with 
fungi,    notably    Blepharospora    cambivora    and    Coryneum    pemiciosum.    The 
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inyccliiim  which  apparoutly  dotormines  the  death  of  the  cainbium  and  is 
rt'^'anliMt  as  tlio  .specilic  ajroiit  of  the  disease  is  referred  to  the  Saprolefrnineaj. 
(yVincliisidiis  are  n  jiorled  in  some  ditail. 

Observations  on  guniniosis  of  elm,  I^.  Pktri  {Ann.  R.  Tst.  Super.  Forcstale 
Naz.  P'innze,  3  (IDll-JS),  pp.  75-92,  figs.  4)- — A  gumming  disease  of  elm  la 
dealt  witli  in  soihc  detail  in  connection  with  similar  or  related  diseases  of 
this  and  of  various  other  ti'ees  as  regards  causation  and  bearings  of  such 
diseases. 

A  Thelephoraceie  on  oak,  C.  RIassa  (An?i.  R.  1st.  Super.  Forestale  Naz. 
Fircnze.  3  {1917-JS),  pp.  1-31,  pU.  2,  fujs.  5).— A  Thelephoracese  (Stereum 
yausapatum)  is  described  in  connection  with  injuries  done  thereby  to  oaks  at 
points  in  Italy. 

Peri  dor  uiiuni  jjini  and  its  transmission  from  pine  to  pine,  H.  Klebahn 
{Flora  [Jetm],  n.  ser.,  11-12  (1918),  pp.  194-207,  pis.  2,  fig.  i).— The  author, 
inoculating  young  pines  directly  with  P.  pini,  was  able  to  find  infection  in  about 
30  per  cent  of  the  cases.  He  considers  this  a  confirmation  of  the  conclu- 
sions previously  announced  by  Haack  (E.  S.  R.,  31,  p.  158). 

A  supposedly  parasitic  disease  of  poplar,  L.  Petri  {Ann.  R.  1st.  Super. 
Forestale  Naz.  Fircnze,  4  {1918-19),  pp.  95-lOJi,  figs.  5). — Investigation  of  an 
intracellular  fungus  in  poplar  having  negatived  the  question  of  its  identity 
with  Blepharospora  camhivora,  the  cause  of  black  canker  of  chestnut,  the 
author  gives  a  review  of  related  or  somewhat  similar  phenomena  as  reported 
by  other  investigators,  and  as  bearing  upon  the  question  of  a  possible  symbiotic 
relation  between  fungus  and  host. 

Transference  of  nematodes  from  place  to  place  for  economic  purposes, 
N.  A.  Cobb  {Science,  n.  ser.,  51  {1920),  No.  1330,  pp.  6JfO,  fi^i).— Attention  is 
railed  to  the  possibility  of  combating  injurious  nematodes  through  the  pres- 
ence of  other  species  which  feed  upon  the  parasitic  ones.  It  is  considered 
that  many  of  the  practices  evolved  in  the  transfer  of  beneficial  insects  can, 
with  appropriate  modification,  be  applied  to  the  transference  of  nematodes. 
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Trapping  on  the  farm,  N.  Dearborn  {U.  S.  Dept.  Agr.  Yearbook  1919, 
pp.  451-48-i,  fiffs.  30). — The  author  describes  the  manner  in  which  pests  on  tlie 
farm  may  be  turned  into  profit  and  the  ways  in  which  they  may  be  trapped. 
Descriptions  are  given  of  the  various  kinds  of  traps  and  the  ways  in  which 
they  may  be  set.     Information  on  the  preparation  of  skins  is  included. 

The  Migratory  Bird  Treaty  {U.  S.  Dept.  Agr.,  Dept.  Circ.  102  {1920), 
PP-  4)- — The  decision  of  the  Supreme  Court  of  the  United  States  sustaining 
the  constitutionality  of  the  Migi-atory  Bird  Treaty  and  Act  of  Congress  of 
July  3,  1918,  to  carry  it  into  effect,  is  here  presented.  , 

The  writings  of  the  late  C.  Gordon  Hewitt,  compiled  by  C.  B.  Hutchings 
{Canad.  Ent.,  52  {1920),  No.  5,  pp.  100-105) .—The  writings  of  the  late  gov- 
ernment entomologist  of  Canada  (E.  S.  R.,  42,  p.  699)  are  here  listed. 

Report  of  the  duision  of  entomology,  F.  Sherman  {North  Carolina  Sta. 
Rpt.  1919,  pp.  54-58). — In  control  work  witA  cabbage  worm,  it  was  found 
that  weekly  dusting  witli  arsenate  of  lead  and  air-slaked  lime  in  the  pro- 
portion of  1:8  is  a  satisfactory  means  of  control.  It  was  found  that  an 
expenditure  of  about  $6  per  acre  in  this  work  brings  an  Increased  return  vary- 
ing from  $50  to  $175  per  acre  in  value  of  product,  according  to  the  market. 
In  check  plats  not  dusted,  28  per  cent  of  the  plats  matured  heads,  whereas 
upon  plats  dusted  weekly  75  per  cent  matured  heads. 
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There  was  a  severe  outbreak  of  the  green  clover  worm  (Plathyprna  scabra 
Fabr. )  on  soy  beans  in  July  and  August  involving  thousands  of  acres,  the 
injury  having  been  greatest  in  the  eastei'n  half  of  the  State. 

Refei-ence  is  also  made  to  potato  spraying,  work  with  the  larger  corn  stalk- 
borer,  with  the  black  corn  weevil,  the  insect  survey,  army  worms,  and  invasion 
of  the  State  by  the  cotton  boll  weevil. 

[Work  with  insects  and  their  control  in  Antigua]  (Imp.  Dept.  Agr.  West 
Indies,  Rpt.  Agr.  Dcpt.  Antigua,  1918-19,  pp.  15-18). — This  report  relates  to 
insect  enemies  of  sugar  cane,  cotton,  limes,  sweet  potatoes,  and  onions. 

Enemies  of  maize  in  Uruguay  (Defensa  Agr.  [Uruguay]  Pub.  10,  1918, 
pp.  IJf,  pis.  Jf). — Insect  pests  here  considered  include  the  granary  weevil, 
Diloboderus  abderus,  the  fall  army  worm,  etc. 

Pink  bollvvorni  and  cotton  stem  weevil  and  tlicir  attacks  ui)on  Cam- 
bodia cotton  (Trap.  Agr.  [Ceylon],  58  (1919),  No.  3,  pp.  197-199).— It  is  .said 
that  the  increased  price  of  cotton  during  the  war  has  induced  growers  of 
Cambodia  cotton  to  leave  their  crop  in  the  ground  for  two  or  even  three  years 
instead  of  practicing  the  usual  rotation  of  crops.  As  a  result  the  pink  boll- 
worm  has  increased  enormously,  in  some  fields  over  80  per  cent  of  the  cotton 
bolls  being  found  infested.  The  cotton  stem  weevil  {Pempheres  affinis)  is  also 
a  dangerous  menace  to  the  cotton  industry  of  South  India,  70  and  even  100 
per  cent  of  the  cotton  in  some  fields  oeing  attacked.  In  order  to  combat  these 
pests  the  Pest  Act  was  passed,  which  requires  clearing  the  land  of  cotton  for 
a  definite  period  of  the  year  and  pulling  up  and  destroying  their  food  plants 
over  wide  areas. 

[Economic  forest  insects  in  Dutch  East  Indies  (Dept.  Landb.,  Nijv.  en 
Handel  [Dutch  East  Indies],  Meded.  Proefsta.  Bosclnc,  No.  1,  {1911)),  pp.  1-30, 
55-81,  pis.  16). — Papers  here  presented  are  on  The  Large  Teak  Borer  {Duomitus 
cerainicus  Wlk.)  (pp.  2-17),  and  The  Teak  Termite  (Calotermes  tectoncB 
Damm.)  (pp.  21-30),  both  by  H.  Beekman ;  and  The  Red  Coffee  Borer  (Zeuzera 
coffem  Nietner)  in  Forestry  (pp.  55-65),  The  Red  Stem  Borer  {Z.  postexcisa 
Hamps.)  (pp.  69-71),  and  Injury  by  the  China  Girdler  (Phassus  (?)  damoor 
Moore)  in  Silviculture  (pp.  75-81),  all  by  L.  G.  E.  Kalshoven. 

A  coordination  of  our  knowledge  of  insect  transmission  in  plant  and 
animal  diseases,  F.  V.  Rand  and  W.  D.  Pierce  {Phytopathology,  10  (1920), 
No.  Jf,  pp.  189-231). — This  is  a  general  discussion  of  the  subject  in  connection 
with  a  bibliography  of  173  titles. 

Termites  and  termitophiles,  E.  Warken  (So.  African  Jour.  Set.,  16  (1919), 
No.  2,  pp.  93-112,  pis.  3). — This  is  a  comparative  study  of  the  modifications  of 
structure  and  habit  occurring  in  the  various  foreign  organisms  living  as  guests 
or  parasites  in  the  nests  of  termites.  The  subject  is  dealt  with  under  the 
headings  of  distribution  of  termites  in  space  and  time,  the  termitophilous  habit, 
comparison  of  the  termitophile  faunas  of  the  varous  regions,  and  comparison 
of  the  termite  faunas  of  the  various  regions. 

Concerning  tlie  distribution  of  North  American  Cicadellidie  (Hemip.), 
G.  AV.  Barber  (Canad.  Ent.,  52  (1920),  No.  5,  pp.  116-118). 

licaf  hopper  investigations,  on  HaAvaii,  C.  E.  Peme%:rton  (Abs.  in  Rev. 
Appl.  Ent.,  8  (1920),  Ser.  A.,  No.  1,  pp.  19-21).— This  is  a  preliminary  report 
of  investigations  made  of  the  sugar  cane  leaf  hopper  (Perkinsiella  sacchari- 
cida)  in  Hawaii  during  June  and  July. 

The  jumping  plant  lice  of  the  Palseotropics  and  the  South  Pacific 
Islands  (Family  Psyllida;,  or  Chermidae,  Homoptera),  D.  L.  Crawford 
(Philippine  Jour.  Sci.,  15  (1919),  No.  2,  pp.  139-205,  pis.  3,  figs.  3).— This  paper 
includes  keys  to  the  subfamily,  genera,  and  species.    Three  genera  are  erected 
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and  37  species  described  as  new.  Psylla  isitis  Buckton  is  a  pest  on  Indigo  and 
Euvhulcrus  citri  (Kuwayaiiia)  on  citrus  trees. 

rotate  sprayinj;  <'\perinu'nts  on  the  control  of  the  pink  and  green  aphid 
(Macrosiphuni  sohinilolii  Ashniead),  I'art  I,  L.  li.  Smith  (Virf/inia  Truck 
Sta.  Bui  29  UOnj),  pp.  101-11^,  fly.  i).— This  is  a  report  of  control  work  with 
the  pink  and  green  aphid  begun  in  1915  and  conducted  each  year  since  that 
time.  An  account  of  tliis  ix\st  by  the  autlior  lias  previously  been  noted  (E.  S.  R., 
41.  p.  GG2). 

"The  losses  from  this  i?isect  have  been  in  the  past  more  severe  on  the  Eastern 
Shore  peninsula  than  in  the  Norfolk  section.  Much  of  the  data  herein  recorded 
Is  based  on  experiments  conducttYl  in  1917. 

"  The  spring  crop  of  potatoes  are  usually  infested  within  2  or  3  weeks  after 
they  come  through  the  ground.  The  effect  of  the  aphids  feediiig  is  first  notice- 
able as  a  curling  of  the  leaves,  which  is  later  followed  by  their  turning  yellow 
and  dropping  to  the  ground.  The  infested  areas  within  a  field  are  easily  dis- 
tinguishable by  the  yellow  and  withered  appearance  of  the  plants.  The  effect 
of  the  injuries  when  the  plants  are  not  killed  is  to  delay  the  development  of  the 
tubers. 

"  Nicotln  sulphate  and  fish  oil  soap  were  the  materials  used  to  combat  the 
aphids.  .  .  .  Nicotin  sulphate  was  also  u.sod  in  combination  with  Bordeaux 
mixture  and  arsenicals.  .  .  .  The  formula  recommended  is  as  follows :  Nicotin 
sulphate,  8J  oz. ;  fish  oil  soap,  5  lbs. ;  and  water,  50  gal. 

'•  If  it  is  desired  to  use  a  combination  spray,  add  8  to  10  oz.  of  nicotin  sul- 
phate to  the  50  gal.  of  mixture  as  prepared  for  use  against  tiie  potato  beetle. 
Do  not  mix  the  nicotin  in  the  same  spray  with  Paris  green.  When  the  Bordeaux- 
nlcotin  combination  is  used,  two  or  more  sprayings  should  be  made  about  8  to 
10  days  apart,  and  the  first  one  to  come  when  the  plants  are  5  or  6  weeks  old. 
Sprayings  with  the  nicotin  and  .soap  may  be  withheld  somewhat  longer  but  in 
no  case  until  serious  injury  has  resulted  to  the  i)lants.  It  is  better  to  spray  too 
early  than  too  late.  If  the  first  application  does  not  entirely  destroy  the  aphids, 
a  second  application  must  be  made  one  week  later. 

"  The  governing  factor  of  the  results  obtained  in  spraying  for  the  control  of 
plant  lice  is  the  thoroughness  of  application.  No  benefits  are  derived  unless  a 
large  proportion  of  the  insicts  are  directly  hit  by  the  spray.  To  accomplish 
this  purpose,  it  is  essential  that  the  machinery  is  suitable  and  in  the  best  po.ssible 
mei'hanical  condition  I)y  the  time  the  spraying  season  commences.  A  hard 
driving  spray  is  best  for  use  against  these  in.sects  on  potatoes,  and  a  machine 
which  will  develop  and  maintain  at  least  150  and  preferably  200  lbs.  is  the  mo.st 
economical  to  use." 

Sugar-beet  root-louse  control,  D.  Hansen  (U.  S.  Dcpt.  Agr.,  Dcpt.  Cirv. 
86  {VJ20),  pp.  16,  11). — This  is  a  brief  report  of  work  with  the  sugar-beet 
louse,  conducted  in  cooperation  with  the  Montana  Exiteriment  Station,  and  is 
in  c(tntinuation  of  that  previously  noted  (E.  S.  R.,  39,  p.  863).  In  the  work  in 
191.S,  10  plats  in  the  field  u.sed  in  1916,  1917,  were  irrigated  2.  3,  4,  and  5  times, 
resijectively.  The  results,  which  are  reported  in  tabular  form,  indicate  that  the 
amount  of  infestation  on  any  of  the  plats,  regardless  of  the  number  of  irriga- 
tions, was  very  small  and  perhaps  not  sufiicient  in  any  case  to  affect  the  yield. 
This  was  the  case  also  in  other  fields  that  were  observed,  and  was  apparently 
due  to  climatic  conditions  that  at  some  time  during  the  sea.son  were  unfavorable 
for  the  development  of  the  root  lou.se.* 

Spraying  walnut  aphis,  E.  Braunton  {Cal.  Cult.,  5Jf  (1920),  No.  20,  p.  812, 
ft0-  i)^^The  nicotin  dust  spray  is  said  to  have  proved  quite  effective  during 
1919  against  the  green  apple  aphis,  melon  aphis,  peach  thrips,  and  onion  thrips, 
as  well  as  against  the  walnut  aphis. 
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A  synopsis  of  the  Aphididfe  of  California,  A.  F.  Swain  (Univ.  Cal.  Puha. 
Ent.,  3  (1919)  No.  1,  pp.  221.  flffs.  5i7).— The  author  recognizes  182  species, 
representing  48  genera  of  aphids,  as  occurring  in  California.  All  the  present 
records  of  California  species  are  brought  together.  Tables  are  given  for  the 
separation  of  the  subfamilies,  tribes,  genera,  and  species.  Keys  to  the  Genera 
and  Tribes  of  Aphidida^  by  P.  van  der  Goot  (pp.  154-158),  and  a  Host  Plant 
List  of  California  Aphididae  (pp.  159-177)  are  appended.  An  index  to  genera 
and  .species  is  included. 

Notes  on  oriental  Aphididae,  P.  van  der  Goot  (Tiidschr.  Ent.,  61  (1918), 
No.  S-4,  pp.  112-127,  figs.  5). — This  is  a  contribution  to  the  knowledge  of  the 
geographical  distribution  of  aphids,  in  which  the  autlior  reports  upon  the  results 
of  limited  collections  made  at  Singapore  and  Hongkong.  Ten  species  were 
collected  at  Singapore,  of  which  3  are  described  as  new,  and  8  at  Hongkong, 
of  which  1  is  described  as  new. 

Cypress  bark  scale,  F.  B.  Herbert  (U.  S.  Dept.  Ayr.  Bui.  838  (1920), 
pp.  22,  pis.  6,  figs.  5). — The  cypress  bark  scale  (Ehrhornia  cupressi  Ehr.) 
infests  a  large  percentage  of  the  Monterey  cypress  trees  in  California.  Monterey 
cypress  is  one  of  the  most  popular  shade  and  oi'namental  trees  in  California, 
where  it  is  planted  separately  or  in  hedgerows  and  often  trimmed  to  formal 
shapes.  Its  attack  caused  a  gi-eat  deal  of  injury,  particularly  to  the  thickly 
planted  hedgerows  and  windbreaks,  and  in  the  San  Francisco  Bay  region,  it 
ranks  first  among  the  pests  of  the  Monterey  cypress. 

"  It  was  found  in  the  course  of  a  thorough  investigation  that  the  scale  insect 
was  not  a  native  of  the  Monterey  cypress,  but  of  the  incense  cedar  which 
occurs  in  the  mountains  of  California,  Nevada,  and  southern  Oregon.  From 
this  host  it  has  probably  spread  to  the  Monterey  cypress  by  the  transportation 
of  incense  cedar  seedlings  or  rustic  timber  to  the  regions  infested.  The  char- 
acteristic injury  caused  by  this  insect  begins  to  show  on  1  or  2  limbs  and  slowly 
spreads  to  the  rest  of  the  tree.  The  foliage  turns  first  yellow,  then  red  or 
brown,  giving  the  tree  a  very  dilapidated  appearance.  After  a  few  years  the 
whole  tree  dies.  The  food  plants  of  the  cypress  bark  scale  are  INIonterey 
cypress,  Arizona  cypress,  Guadalupe  cypress,  and  incense  cedar. 

"  The  larvae  are  small  oval  bodies,  pale  yellow  in  color,  which  are  active  for 
a  short  time  after  hatching.  They  attach  themselves  in  crevices  of  the  bark 
and  are  soon  enveloped  in  a  white  cottony  secretion.  As  they  reach  maturity 
they  become  reddish  brown  in  color  and  nearly  spherical  in  shape. 

"  Oviposition  begins  in  ths  spring  and  lasts  throughout  the  summer.  The 
eggs  hatch  into  larvse  in  less  than  an  hour  and  soon  attach  themselves.  The 
females  reach  maturity  in  the  fall  and  hibernate  over  the  winter,  starting  ovi- 
position in  the  spring.  The  males  appear  in  the  late  fall  or  early  winter  to 
mate  and  die.  There  are  several  insects  which  prey  upon  the  cypress  bark  scale, 
none  of  which,  however,  is  abundant  enough  to  control  the  scale  insect.  Con- 
sequently remedial  measures  have  to  be  adopted.  A  12.5  per  cent  solution  of 
a  high-gravity  miscible  oil  is  the  spray  recommended.  To  obtain  complete 
control  it  is  necessary  to  spray  twice  in  the  early  fall,  once  in  August,  and  once 
in  the  latter  part  of  September." 

Coccid.Te  from  the  island  of  Sao  Thome,  A.  F.  de  Seabra  and  P.  Vayssiere 
(Bui.  Sac.  Ent.  France,  No.  10  (1918),  pp.  162-1&J, ;  abs.  in  Inteiyiatl.  Inst.  Agr. 
[Rome],  Internatl.  Rev.  Sci.  and  Fract.  Agr.,  10  (1919),  No.  3,  pp.  360,  361).— 
This  is  an  annotated  list  of  14  .species  occ'uring  in  Sao  Thome,  Africa. 

Contributions  toward  a  monograph  of  the  sucking  lice,  G.  F.  Ferris 
(Leland  Stanford  Jr.  Univ.  Pubs.,  Univ.  Set:,  1919,  No.  1,  pp.  51,  figs.  32). — 
This  paper,  the  first  of  a  series  to  be  published,  deals  with  the  genera  En- 
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derleinellus  and  Microphtliiriis  n.  g.  The  author  recognizes  19  species  of 
Enderleinellus,  of  wiiicli  13  are  descril)ed  as  new  and  one  as  helonging  to  the 
genus  Microphthirus. 

Experiments  on  the  destruction  of  lice  and  nits  {Brit.  Med.  Jour.,  No. 
SOU  {1919),  pp.  703-705).— The  first  part  of  the  paper,  by  A.  Bacot  and  G. 
Talbot,  deals  with  the  survival  period  of  lice  and  nits  {Pediculus  Immanus) 
when  submerged  in  tap  water  and  water  containing  1  per  cent  of  salt  at 
various  teinperutures.  The  results  obtained  show  that  no  reliance  can  be 
placed  on  the  simple  soaking  of  verminous  textiles  in  water  even  for  so  long 
a  period  as  24  liours  unless  the  temperature  of  the  water  is  about  90°  F. 
Four  per  cent  of  the  nits  hatcheil  after  22  liours  in  salt  water  at  91°,  but 
none  in  tap  water.  No  apparent  advantage  is  gained  by  the  addition  of  salt, 
plain  tap  water  giving  results  just  as  good  and  in  some  cases  better. 

The  second  part  of  the  paper,  by  A.  Bacot  and  L.  Lloyd,  relates  to  experi- 
ments concerning  the  destruction  of  active  lice  (P.  Jiumanus)  by  solutions  of 
crcsol  .soap  emulsion  and  lysol,  and  of  lice  and  nits  with  kerosene,  with  a 
view  to  the  use  of  these  remedies  for  the  treatmont  of  verminous  heads.  While 
the  lice  are  able  to  survive  immersion  in  fluids  at  temperatures  somewhat 
below  that  which  they  experience  on  man,  when  immersed  in  a  2  per  cent 
solution  of  lysol  at  100  to  104°  for  30  minutes  they  are  destroyed.  Where  it 
is  not  possible  to  use  heated  solutions,  the  complete  disinfestation  of  garments 
or  bedding  may  still  be  achieved  with  cold  solutions,  provided  their  strength 
is  not  less  than  1.5  per  cent  with  an  immersion  period  of  1  hour  and  that  the 
solution  remaining  on  the  fabric  after  dipping  be  allowed  to  dry  in. 

Lice  and  nits  were  immersed  in  kerosene  at  a  temperature  of  GS°  for  a 
period  of  5  minutes.  Most  of  the  lice  made  active  movements  while  immersed, 
and  one  or  two  made  slight  movements  imnjodiately  after  removal.  The 
fatality  of  active  lice  following  immersion  is  thought  to  be  due  to  the  oil  on 
the  surface  of  the  insect  or  the  object  to  which  it  clings  obtaining  entrance 
to  its  body  after  removal  from  the  fluid  rather  than  during  the  short  period 
of  immersion. 

The  Achemon  sphinx  moth  (Pholus  achenion  Drury) ,  R.  L.  Nougaket 
(3/0.  Bnl.  Dept.  Agr.  Cat,  8  {1919),  No.  10,  pp.  oGO-SSJf,  ftg.-i.  iS).— This  moth 
occurs  throughout  the  United  States,  but  is  of  economic  importance  only  In 
the  vine-growing  districts  of  California.  It  is  most  abundant  in  the  warmer 
centrally  located  valley  of  the  San  Joaquin,  where  local  spoi-adic  outbreaks 
occur  from  time  to  time.  At  times  it  becomes  a  pest  of  considerable  impor- 
tance because  of  serious  crop  losses  due  to  complete  defoliation  of  the  vine 
through  skeletonizing  of  the  leaves.  The  sudden  arrest  in  the  vegetative  func- 
tions of  the  plant  caused  by  defoliation  reacts  upon  the  development  of  the 
fruit,  which,  if  small  and  quite  green,  will  shrivel  and  more  often  drop  from 
the  stems,  a  total  lo.ss  of  the  crop  resulting.  If  the  fruit  has  reached  a  point 
where  the  berries  have  begun  to  ripen,  the  maturing  progress  of  the  grapes  is 
arrested  until  a  new  growth  of  leaves,  which  continoe  once  more  the  trans- 
formation of  the  sap  for  the  benefit  of  the  fruit.  In  the  meantime  the  berries 
have  softened  somewhat,  they  are  not  so  firm  in  texture  as  a  normal  ripening 
would  produce,  and  they  do  not  attain  so  perfect  a  state  of  maturity. 

The  eggs  are  deposited  singly  on  the  upper  surface  of  fully  developed  leaves. 
No  reliable  data  on  the  period  of  incubation  have  as  yet  been  obtained.  The 
three  larval  instars  last  for  an  average  of  7.G,  7.2,  and  14.G  days,  respectively. 
An  average  of  30  days  is  required  from  hatching  until  pupation  and  an  average 
of  54  days  from  hatching  until  the  emergence  of  the  adult.  The  larva  is  com- 
monly parasitized  by  the  tachinid  fly  Sturmia  distincta  Wied, 
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As  a  control  measure  the  author  recommends  the  use  of  arsenate  of  lead 
paste  11  lbs.,  atomic  sulphur  24  lbs.,  ground  glue  1  lb.,  blackleaf  40  1.5  pints, 
and  water  200  gal.  The  application  of  this  spray  results  in  first  and  second 
instar  larvfe  being  killed  by  contact  without  further  injury,  while  the  older 
larvJB  are  destroyed  by  the  arsenical.  The  combination  of  arsenate  of  lead, 
atomic  sulphur,  and  glue  produces  a  good  adhesive  coating  which  provokes  a 
longer  contact  of  the  blackleaf  40  with  the  worm  and  causes  death,  when  other 
wise  the  nicotin,  volatilizing  more  rapidly,  would  not  do  so. 

The  glasshouse  tomato  moth  and  its  control,  L.  Loyd  {Fruit,  Flower,  and 
Veg.  Trades'  Jour.  [London],  36  (1919),  No.  26,  pp.  717,  718;  37  {1920),  Nos.  1, 
p.  9;  2,  p.  87). — This  is  a  summary  of  information  on  Hadena  oleracea,  which 
is  a  source  of  loss  in  greenhouses  in  the  I.ea  Valley  amounting  to  £5  to  £10 
or  more  per  acre  where  special  remedial  measures  have  not  been  adopted.  The 
use  of  arsenate  of  lead  paste  at  the  rate  of  6  lbs.  to  100  gal.  water,  to  which 
2  oz.  saponin  has  been  added,  is  recommended.  It  is  essential  that  the  spray 
be  applied  just  after  transplanting  and  repeating  about  four  weeks  before  the  f 
first  fruit  is  picked.  Caterpillars  tlmt  appear  when  the  plants  can  not  be 
sprayed  should  be  trapped,  directions  for  which  are  given.  The  moths  should 
be  trapped  throughout  the  season. 

Control  of  the  grape-berry  moth  in  northern  Ohio,  H.  G.  Ingerson  and 
G.  A.  Runner  {U.  S.  Dept.  Agr.  Bui.  S37  {1920),  pp.  26,  pis.  4,  fig.  i).— This  is 
a  report  on  extensive  experiments  in  cooperation  with  the  Ohio  Experiment 
Station  conducted  in  northern  Ohio  during  the  seasons  of  191G,  1917,  and  1918. 
This  moth  has  been  a  more  general  pest  in  northern  Ohio  than  in  other  com- 
mercial grape  sections  because  of  the  following  conditions:  (1)  Production 
of  the  late  maturing  Catawba  variety,  (2)  cultural  methods  favorable  to  suctjj 
cessful  wintering  of  the  insect,  (3)  harvesting  methods  which  leave  the  insect! 
in  the  vineyards,  and  (4)  a  grape  training  system  which  prevents  spray  ma- 
terials from  reaching  the  clusters  when  applied  with  set  nozzles. 

The  work  has  shown  that  a  combination  of  first  and  second  spray  applica- 
tions is  adequate  for  control  on  the  principal  varieties  of  grapes  grown  in 
northern  Ohio,  and  when  carefully  applied  leaves  the  fruit  suitable  for  the 
basket  market.  "A  combination  of  arsenate  of  lead  powder  1.5  lbs.  to  50  gal, 
and  resin  fish  oil  soap  1  lb.  to  50  gal.,  in  Bordeaux  mixture  or  with  ston« 
lime  2  lbs.  to  50  gal.,  may  be  used  for  spraying  Concords  and  Catawbas.  Cop- 
per sulphate  should^  not  be  used  in  the  above  mixture  for  Ives  variety.  Ar- 
senate of  calcium,  commercial  powder,  proved  almost  as  eflBcient  as  arsenate  of 
lead  for  grape-berry  moth  control.  Dust  mixtures  do  not  adhere  to  the 
grape  berries  as  well  as  liquid  sprays,  but  may  be  used  on  small  home  grape 
arbors  if  applied  frequently.  The  grapes  will  be  practically  free  from  spray 
residue  if  the  schedule  recommended  is  used  according  to  directions.  The 
trailer  method  only  was  used,  and  a  trailer  provided  with  a  short  rod  and 
two  angle  nozzles  proved  most  satisfactory  in  most  vineyards." 

The  fight  against  the.  pink  bolhvorm  in  the  United  States,  W.  D.  Hunter 
{U.  S.  Dept.  Agr.  Yearbook  1919,  pp.  355-368,  figs.  5).— This  is  a  brief  popular 
summary  of  the  work  carried  on  again.st  the  pink  bollworm  in  this  country, 
a  more  extended  account  of  which  by  the  author  has  been  previously  noted 
(E.  S.  R.,  39,  p.  764). 

Antagonism  of  cattle  and  man  in  the  blood  nutrition  of  Anopheles 
maculipennis. — The  antimalarial  role  of  domestic  cattle,  E.  Roubaud 
{Compt.  Rend.  Acad.  Sci.  [Paris],  169  {1919),  No.  10,  pp.  .^83-^86).— The  author 
reports  observations  on  the  food  habits  of  A.  maculipennis,  the  principal  trans- 
mitter of  malaria  in  Europe.  Comparative  observations  made  in  the  Vendeen 
fens,  the'  Loire-Inferieure,  and  the  vicinity  of  Paris  indicate  that  the  problem 
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of  nialariii  eradication  in  France  is  connected  in  lar},'e  part  with  the  pro- 
tection lurnislied  by  cattle.  It  appears  that  domestic  cattle  play  an  anti- 
malarial role  of  tirst  importance,  since  the  j^reat  majority  of  Anopheles  feed 
upon  them,  and  thus  lessen  accordingly  their  attack  upon  man. 

The  animals  attacked  in  order  of  preference  are  the  porcine,  bovine  and 
etpiine,  jroat  and  sheej),  rabbit,  and  dog. 

The  apple  maggot  in  New  York,  <J.  W.  Herrick  {Neio  York  Cornell  Sta. 
Bui.  ^02  (1920),  pp.  80-101,  Jigs.  7). — This  insect  is  widely  distribute<l  in  New 
York  State  artd  apparently  increasing  in  importance  as  an  injurious  pest. 
The  greatest  connnercial  loss  appears  to  be  caused  in  the  Hudson  River  Valley, 
in  the  ("hamplaiii  district,  and  along  the  eastern  end  of  Lake  Ontario.  Tiie 
author  has  found  that  the  varieties  more  commonly  attacked  in  New  York  are 
Early  Harvest,  Red  Astrachan,  Maiden  Blush,  Primate,  Alexander,  Pumpkin 
Sweet,  Tolman  Sweet,  Fameuse,  IMcIntosh,  Rhode  Island  Greening,  Oldenburg, 
Northern  Spy,  Baldwin,  and  Tompkins  King. 

"  Experiments  begun  in  this  country  in  1910  and  carried  througli  subsequent 
years  have  shown  that  the  apple  maggot  can  be  effectively  controlled  by  spray- 
ing infested  trees  with  arsenate  of  lead  paste  at  tlie  rate  of  5  lbs.  to  100  gal. 
of  water.  In  general  two  applications  should  be  made,  the  first  during  the  last 
days  of  June  or  the  very  first  days  of  .Tuly  and  the  second  about  two  weeks 
thereafter.  The  spraying  should  be  done  rather  thoroughly,  although  there 
api»ears  to  be  no  need  of  coating  the  trees  as  completely  as  one  would  when 
spraying  for  the  codling  moth,  for  example.  The  applications  can  be  made  more 
quickly  and  with  less  material  than  in  usual  spraying  operations.  All  trees 
on  the  farm,  especially  those  about  the  house  and  barn,  should  be  sprayed  to 
prexent  the  maggot  from  breeding  undisturbed  on  such  trees.  If  there  is  an 
infested  orchai-d  near  by,  the  owner  should  be  induced  if  possible  to  spray  it 
as  a  matter  of  protection.  It  seems  probable  from  the  experience  of  practical 
fruit  growers  that  after  the  maggot  has  once  been  brought  under  control  the 
ordinary  codling  moth  sprays  given  after  the  petals  fall  and  again  3  weeks  later 
would  suffice  to  control  the  flies." 

The  melon  fly:  Its  control  in  Hawaii  by  a  parasite  introduced  from 
India,  D.  T.  Fui.i.aw.\y  {Haicaii.  Forester  and  Agr.,  11  (1920),  No.  If,  pp.  101- 
lO.J). — This  is  a  brief  account  of  the  introduction  of  the  Indjan  parasite 
Opiu-s  fteteheri  of  Baetroeera  eiieurhitce  into  Hawaii  id  1915,  where  at  the 
present  time  oO  per  cent  of  the  melon  fly  infesting  fruit  is  destroyed  by  it. 

The  bean  ladybird,  F.  H.  Chittenden  and  H.  O.  Marsh  (f/.  8.  Dept.  Ayr. 
Bui.  8/f3  {1920},  pp.  24,  pis.  6,  figs.  8). — This  is  a  report  of  investigations  of 
Epilaelina  corrupt  a  Muls.,  the  life  history  investigations  of  which  were  con- 
ducted by  the  late  junior  author  at  Rocky  Ford,  Colo.,  from  1914-17.  Some 
field  operations  were  also  conducted  at  Pueblo,  Fort  Collins,  and  Colorado 
Springs,  Colo.,  and  at  Maxwell  and  French,  N.  Mex.  A  Farmers'  Bulletin  on 
this  insect  by  the  senior  author  has  previously  been  noted  (E.  S.  R.,  42,  p.  202), 
as  has  also  a  report  of  investigations  of  this  pest  in  New  Mexico  by  Merrill 
(E.  S.  R.,  37,  p.  465). 

The  authors  find  that  the  life  cycle  may  be  passed  in  the  summer  from  22 
to  30  days;  the  eggs  hatch  in  from  4  to  9  days;  the  larval  period  is  between 
15  and  21  days ;  and  the  pupal  period  varies  from  3  to  6  days.    Two  generations 
I  are  produced  annually. 

I  Insect  enemies  do  not  appear  to  be  particularly  effective  in  controlling  this 
i  beetle.  There  are  3  species  of  ladybird  beetle,  namely  Hippodamia  con- 
j  vergens  De  G.,  H.  5-signata  Kby.,  and  Coccinella  transversognttntn  Fab.,  known 
to  destroy  the  eggs,  and  next  to  cold  are  the  most  effective  known  factors  in  its 
!  7622'— 20 5 
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natural  control.  Control  work  with  arsenlcals  indicates  that  lead  arsenate 
acts  largely  as  a  repellent  rather  than  an  an  insecticide.  Experiments  reported 
in  which  lead  arsenate,  zinc  arsenite,  and  Paris  green  were  used  led  to  the 
recommendation  that  arsenite  of  zinc  be  applied  at  the  rate  of  1  lb.  to  40  gal. 
of  water,  or  li  lbs.  to  50  gal.  of  water,  or  lead  arsenate  1  or  2  lbs.  to  50  gaL 
of  water. 

A  list  is  given  of  23  references  to  literature.  A  brief  account  of  the  bean 
ladybird  in  Colorado  in  1019,  by  A.  E.  Mallory  (pp.  21-24),  follows. 

Smaller  pear  borer  (Laspeyresia  molosta  Busck)  ,  Nishi-Hime-Shinki'i 
(Abs.  in  Rev.  Appl.  Ent.  8  (1920),  Ser.  A,  No.  1,  pp.  23,  2^).— This  pest,  known 
in  the  United  States  as  the  oriental  peach  moth,  is  one  of  the  most  dastructive 
insects  in  Japan,  occurring  in  nearly  all  of  the  Provinces  of  the  Empire.  Whero 
it  is  most  numerous  in  that  country,  from  80  to  90  per  cent  of  the  pear  crop 
may  be  destroyed  by  it.  There  are  4  or  5  generations  per  year,  the  time  of 
appearance  varying  with  the  climate  of  the  locality. 

On  hybrids  of  Batocera  albofasciata  and  B.  gigas,  K.  W.  Dammerman 
(Tijdschr.  Ent.,  62  (1919),  No.  S-Jf,  pp.  151-160). — Breeding  experiments  by  the 
author  show  that  deviating  forms  ai'e  actually  hybrids  of  B.  albofasciata  and 
B.  gigas.  It  appears  that  so  long  as  these  species  are  free  to  select,  the  hybrids 
will  only  occasionally  occur. 

Root-bark  channeller  of  citrus  (Decilaxis  citriperda  Try  on)  ,  H.  Tryon 
(Queensland  Agr.  Jour.,  13  (1920),  No.  2,  pp.  111-82,  figs.  U). — Injury  to  the 
orange  by  a  cryptorhynchid  beetle  here  described  as  new  was  first  observed 
in  Queensland  in  1908,  but  not  until  1917  was  its  noteworthy  hai'rafulness 
brought  to  attention.  In  the  latter  year  certain  trees  at  Montville  exhibited  a 
lack  of  vigor  suggestive  of  die-back  but  without  the  shedding  of  foliage.  Ex- 
amination of  their  root  system  showed  that  those  roots  at  or  near  the  surface 
were  apparently  dead  or  nearly  so,  having  been  attacked  by  borers.  Soon  after- 
wards the  occurrence  of  this  pest  was  observed  at  Mapleton. 

Technical  descriptions  are  given  of  this  beetle  and  an  account  of  its  habits, 
injury  caused,  and  the  present  status  of  control  work.  The  eggs  are  deposited 
in  small  depressions  or  holes  gnawed  in  the  bark,  one  egg  in  each.  Upon 
hatching  out,  the  larva  at  once  commences  to  mine,  but  apparently  in  no  fixed 
direction.  Pupation  t^kes  place  in  wide  channels  within  the  root  bark  tissue. 
There  are  thought  to  be  at  least  two  broods,  adults  emerging  in  the  spring 
(September)  and  again  in  December-January. 

Thus  far  experiments  have  not  resulted  in  the  discovery  of  any  remedial 
measures  that  can  be  relied  upon  for  successful  results. 

The  powder-post  beetle  and  its  parasite,  W.  W.  Froggatt  (Agr.  Gaz.  N.  S. 
Wales,  31  (1920),  No.  4,  pp.  273-276,  figs.  2).— This  is  a  brief  account  of  Lyctiis 
brunneus,  which  was  found  in  1919  to  be  attacked  by  an  undetermined  braconid 
parasite. 

Further  experiments  with  poisoned  bait  on  maize  lands,  R.  W.  Jack 
(Rhodesia  Agr.  Jour.,  17  (1920),  No.  2,  pp.  130-136).— This  is  a  brief  report  of 
tests  made  with  snout  beetles  (Tanymecus)  and  the  surface  beetles  (Gono- 
cephalum). 

Poison  boll  weevils,  F.  C.  Ward  (Ga.  Col.  Agr.  Bui.  196  (1920),  pp.  12,  figs. 
2). — This  presents  the  results  of  several  demonstrations  in  poisoning  the  boll 
weevil  made  in  Georgia  during  the  summer  of  1919.  Details  are  given  of  the 
work  carried  on  on  six  farms,  four  of  which  showed  profits,  respectively,  of 
$1.31,  $4.53,  $18.87,  and  $23.31,  and  two  showed  losses  of  $3.17  and  $6.05  per 
acre.    The  data  presented  have  been  summarized  by  the  author  as  follows : 

"  The  use  of  calcium  arsenate  for  controlling  the  boll  weevil  is  profitable  if 
It  Is  used  under  proper  conditions.    It  will  be  more  profitable  when  used  on 
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hi;?li-.vielcling  ureas.  Only  a  high  srnde  of  calcium  arsenate  containing  not  less 
than  42  per  cent  of  arsenic  pentoxicl  and  not  more  than  0.75  per  cent  water 
goluhle  arsenic  should  be  used.  It  should  never  be  used  as  a  liquid  spray,  but 
should  be  dusted  on  the  cotton.  Jt  should  be  applied  at  night  or  in  early  morn- 
ing when  the  plants  are  moist  with  dew. 

"  Hand  picking  of  weevils  and  .squares  will  be  more  prolitable  than  poisoning 
until  the  damage  is  10  per  cent,  which  will  be  about  the  last  of  June  or  the 
middle  of  Jul.v.  Poison  every  week  so  that  all  new  leaves  and  squares  will  be 
eovercil,  and  poison  after  each  heavy  rain  that  washes  off  the  poison.  Be 
economical  with  poison,  for  cost  of  material  is  the  greatest  item  of  expense. 
T'se  power  machines  if  possible,  for  they  use  less  material  and  cover  the  plants 
more  thoroughly.  Poisoning  alone  without  other  control  measures  is  not 
sullicient." 

Alfalfa  weevil  and  control  niothotls,  C.  WAKicr.AND  {Unir.  liUiho  Kxt.  Giro. 
S3  (19.^0),  pp.  It). — This  is  a  popular  summary  of  information. 

TIk'  banana  weevil  (Cosmopolites  sordida  Chevr. )  ,  H.  Tkyon  {Queens- 
Unul  Af/r.  Jour.,  13  {1020),  No.  //,  pp.  165-168,  fig.  i).— This  paper  includes  de- 
scriptions of  the  several  stages  of  the  weevil,  an  account  of  its  habits,  and 
the  detection  of  its  occurrence.  Remedies  suggested,  by  A.  H.  Benson,  are 
appended. 

Beekeeping  for  the  Oregon  farmer,  A.  L.  Lovett  {Oreg.  Agr.  Col.  Ext.  Bui. 
282  (1919),  pp.  24,  flffs.  12). — This  is  a  practical  summary  of  information. 

Notes  on  the  bionomics,  embryology,  and  anatomy  of  certain  Hymen- 
optera  Parasitica,  esi)ecially  of  3Iicrogaster  connexus  (Nees),  J.  B.  Gat- 
KNiiv  {.four.  Linn.  Sac.  [London],  Zool,  33  {1919),  No.  22J(,  pp.  387--',16,  pis.  3, 
figs.  15). — The  data  here  presented  have  been  sumurarized  by  the  author  as 
follows: 

'•  Notes  are  given  on  the  bionomics  of  certain  Chalcididie,  Braconidie, 
Proctotrypida?,  and  Cynipidse,  especially  of  M.  connexus,  Mesochorus  pallidus, 
and  Aphidius  sp.  M.  connexus  (Nees)  is  a  Braconid  parasite  on  the  larvae  of 
the  moth  Porthcsia  similis.  M.  pallidus  (Brisch.)  is  a  hyperparasite  on  the 
larvic  of  Microgaster  which  live  inside  the  larvje  of  the  moth  P.  similis.  Notes 
and  descriptions  of  part  of  the  life-history  of  Apan teles  glomeratus,  allied  to 
M.  ronne.riis,  are  also  given." 

Microgaster  lays  from  16  to  50  eggs  inside  the  body  of  snrall  larvjE  of  P. 
finiilis.  In  rare  cases  very  few  eggs  are  laid,  while  in  other  examples  60 
larvae  were  bred  from  one  parasitized  moth  caterpillar.  The  average  num- 
ber is  about  30.     The  anatomy  of  the  larvae  is  described. 

"The  hyperparasite  has  been  shown  to  oviposit  while  the  larval  Micro- 
gaster is  from  one-third  to  one-half  full  size.  Certain  facts  with  regard  to 
the  habits  of  the  hyperparasite  (Mesochorus)  are  given. 

"Notes  are  given  on  parasitism  and  hyperparasitism  among  Aphidae.  Fig- 
ures of  four  insects  bred  from  aphids,  and  belonging  to  different  families,  are 
given.  The  presence  of  a  peculiar  embryonic  membrane  in  Aphidius  sp.,  para- 
sitic on  Aphis  pomi,  is  described,  and  its  use  pointed  out.  The  subject  of 
entomophagus  parasitism  in  Hymenoptera  is  fully  discussed  from  the  point  of 
view  of  Microgasteridae  and  Aphididae." 

Notes  on  certain  entozoa  of  rats  and  mice,  together  with  a  catalogue  of 
the  internal  parasites  recorded  as  occurring  in  rodents  in  Australia,  T.  H. 
Johnston  {Proc.  Roy.  Sac.  Queensland,  SO  {1918),  pp.  53-78.  fig.  1).—A  bibliog- 
raphy of  57  references  to  the  literature  is  Included  in  this  paper. 
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FOODS— HUMAN  NUTRITION. 

An  investigation  of  thr  methods  employed  for  cooking  vegetables,  with 
special  reference  to  tlie  losses  incnrred. — 1^  Green  vegetables,  H.  Masteks 
and  P.  Garbutt  {Biocheni.  Jour.,  1^  (1920),  No.  2,  pp.  75-90). — In  continuation 
of  the  investigation  previously  noted  (E.  S.  R.,  40,  p.  360),  similar  studies  were 
made  witli  green  vegetables,  principally  cabbage,  spring  greens,  and  Brussels 
sprouts.  In  addition  to  considering  the  losses  on  cooking  and  the  time  of  cook- 
ing, a  study  was  made  of  the  color  changes  in  the  green  vegetables  on  cooking 
and  the  extent  to  which  it  is  possible  to  preserve  the  original  green  color. 

The  changes  in  color  were  shown  to  be  due  chiefly  to  the  action  on  the 
clilorophyll  of  the  hydrogen  sulphid  and  volatile  organic  acids  liberated  during 
cooking.  The  common  practice  of  helping  to  preserve  the  original  green  color 
of  the  vegetables  by  cooking  in  a  considerable  volume  of  rapidly  boiling  water 
in  an  open  vessel  or  by  adding  a  small  amount  of  alkali,  usually  sodimu  bicar- 
bonate, to  tlie  cooking  water  is  thought  to  result  in  a  loss  of  these  acids,  in 
the  first  method  on  account  of  their  volatility  and  in  the  second  througli  neu- 
tralization. Tlie  use  of  a  relatively  large  volume  of  water  also  tends  to  dilute 
the  acids  formed  and  render  them  less  capable  of  action  on  the  chlorophyll. 

A  comparison  of  tlie  different  methods  of  cooking  green  vegetables  showed 
that  the  addition  of  a  small  amount  of  alkali  decreased  the  time  required  for 
cooking  and  slightly  decreased  the  losses.  The  addition  of  salt  appeared  to 
liave  no  effect  on  the  time  of  cooking  or  losses  incurred. 

The  losses  of  solid  and  mineral  matter  were  less  when  the  vegetables  were 
steamed  or  cooked  in  covered  vessels  with  a  small  amount  of  water,  but  the 
color  of  the  final  product  was  not  so  good  and  the  time  required  was  much 
longer.  To  obviate  these  difliculties  the  use  is  recommended  of  a  small  amount 
of  sodium  bicarbonate  in  boiling,  and  of  ammonium  carbonate  in  steaming 
vegetables.    An  excess  of  either  of  these  salts  should  be  avoided. 

Lupins  in  hnman  nutrition,  A.  Funaro  and  L.  Musante  {Atti  R.  Accad., 
Econ.  Agr.  Georg.  Firenze,  5.  ser.,  15  {1918),  No.  1-4,  pp.  68-78). — Analyses  of 
flour  prepared  from  the  conmion  lupin  before  and  after  the  extraction  of  the 
alkaloidal  principles  by  alcohol  acidified  with  hydrochloric  acid  are  reported. 
These  indicate  a  slight  increase  in  fat,  protein,  cellulose,  and  pQutosans  and  a 
decrease  in  other  carbohydrates  and  in  mineral  matter.  The  high  percentage 
of  soluble  proteins  in  lupin  flour  is  thought  to  make  it  a  valuable  part-substi- 
tute for  wheat  flour,  15  parts  of  the  lupin  flour  to  85  of  the  wheat  flour  being 
suggested  as  satisfactory  proportions. 

Condensed  nuoc-mam,  Ros6  (/>///.  Econ.  Indochinc,  n.  scr.,  22  {1919),  No. 
ISIf,  pp.  75-82). — Nuoc-mam,  the  Indochinese  fish  sauce  previously  noted  (E.  S. 
R.,  41,  p.  66),  has  been  successfully  conden.sed  for  transportation  and  use  by 
the  Indochinese  soldiers  in  France.  The  process  of  condensation  and  the  com- 
position, properties,  and  use  of  the  condensed  product  are  described  briefly. 

The  formation  of  ferrous  sulphid  in  eggs  during  cooking,  C  K.  Tinkler 
and  M.  C.  Soar  {Biochcm.  Jour..  IJf  {1020),  No.  2,  pp.  ////-/i.9).— Experimental 
evidence  is  given  that  the  greenish  black  coloration  observed  on  the  siu'faco 
of  the  yolk  of  "  hard  boiled  "  eggs  which  have  been  cooled  slov.iy  is  due  to 
the  formation  of  ferrous  sulphid  from  the  iron  in  the  egg  yolk  and  hydrogen 
sulphid  formed  in  the  egg  white  by  slow  decomposition  of  a  sulphur  compound. 
The  absence  of  this  color  on  the  yolk  of  a  "  hard-boiled  "  egg  which  is  placed 
in  cold  water  immediately  after  cooling  is  thought  to  be  due  to  the  checking  ol 
the  decomposition. 

Food  poisoning,  W.  L.  Dodd  (Amer.  Food  Jour.,  15  {1920),  No.  5,  pp.  20-22. 
S2). — A  general  discussion. 


i''-o]  Foods — human  NUTRiTioisf.  459 

(;orinan  nutrition,  1{)14-1J>1»,  C.  C.  Mason  (liitl.  Johns  Hopkins  Hosp., 
SI  (V.Kid),  So.  .I'i'.K  pp.  ISG-IH,  lifix.  7).— This  is  a  discussion  of  the  policies 
ad()pt«'(l  hy  Cermaiiy  in  i-ff^^ird  to  tlii'  food  sitiiatioii  durinj?  the  war  and  the 
lessiins  tliat  siiould  he  drawn  from  the  failure  of  the  German  system  of  ration- 
in^'.  Attention  is  called  lo  I  he  essential  differences  between  food  control  as 
practiced  by  Enj;huid  and  the  food  rationing  of  Germany. 

"Food  control  can  he  a  success,  mass  rationing;-  will  always  l)e  a  failure. 
I'.y  food  control,  as  the  term  is  now  used,  is  meant  a  control  of  those  activities 
which  tend  to  dissipate  t^lie  energy  contained  in  food  and  a  more  complete 
conservation  of  the  same.  liroadly  sjieaking,  any  activity  which  tends  to  raise 
the  price  of  any  article  of  food  above  its  normal  level  tends  to  destroy  the 
usefulness  of  the  food  and  in  that  way  works  iigainst  the  greatest  public  good. 
Under  this  type  of  activity  we  can  class  such  things  as  useless  transportation, 
too  many  middlemen,  or  withholding  food  from  the  market  in  order  to  maintain  a 
price.  Inasmuch  as  such  procedures  tend  to  keep  the  food  out  of  the  hands  of 
the  consumer  they  work  against  fullest  conservation  of  national  resources. 
Along  the  lines  of  positive  control  there  is  a  great  deal  of  work  to  be  done 
tin  the  stock  question,  the  relationship  whicli  must  exist  between  the  number 
of  people  and  the  amount  of  live  stock  to  be  maintained.  This  problem  alone 
played  a  quite  important  part  in  the  German  food  (piestion  all  during  the  war. 
Tlien  the  control  of  live  stock  is  intimately  wrapped  up  witli  the  question 
of  the  milling  of  flours,  the  choice  of  grains  to  be  nulled,  the  percentage  to 
which  they  shall  be  made  of  the  millings." 

From  the  experiences  of  England  and  Germany  in'  relation  to  the  problem 
of  mass  feeding  under  conditions  of  famine,  blockade,  or  siege,  the  author 
draws  the  following  conclusions: 

"  Food-  control,  i.  e.,  food  conservation,  must  b(>  practiced  by  every  person. 

"Live  stock  nmst  be  reduced  to  a  level  comjiatible  with  the  grain  supply. 

"  The  people  nuist  .subsist  on  a  larger  percentage  of  vegetable  products,  in- 
creasing the  amount  of  land  u.sed  for  such  crops  as  rapidly  as  such  land  is 
freed  from  the  support  of  live  stock.  Bread  will  form  the  staple  of  diet,  so 
the  milling  of  the  flour  must  be  carried  out  in  the  most  efficient  manner,  taking 
into  consideration  the  actual  nutriment  to  be  given  to  humans  and  to  stock. 

"Rationing  must  be  limited  to  those  articles  which  are  luxuries;  necessities, 
1.  e.,  bread,  meat,  potatoes,  etc.,  must  be  permitted  to  circulate  freely.  (In 
case  of  actual  siege  or  practically  closed  blockade  it  may  become  necessary  to 
eidorce  stringent  rationing.)  The  psychological  aspects  must  never  be  over- 
looked." 

Tables  and  charts  of  statistical  data  illustrative  of  food  conditions  in  Ger- 
many during  the  war  are  included. 

The  chemical  isolation  of  vitamins,  C.  N.  Myers  and  C.  Voegtlin  {Jour. 
Biol.  Chcm.,  J,2  {1920),  No.  1,  pp.  199-205).— The  authors  describe  the  prepara- 
tion of  active  antineuritic  material  from  autolyzed  and  from  dried  brewers' 
yeast. 

The  techni(iue  of  the  preparation  of  the  extract  from  autolyzed  yeast  is  as 
follows:  Bottom  yeast,  obtained  fresh  from  the  brewery,  was  pressed  into  a 
cake  and  then  placed  in  a  hot  room  (40°  C.)  in  alcohol  barrels  with  200  cc.  of 
chloroform  for  100  lbs.  of  yeast.  In  about  36  hours  autolysis  was  complete, 
and  the  liquid  was  run  through  a  filter  press.  The  filtrate  was  then  treated 
with  concentrated  HCI  in  the  proi)ortion  of  40  cc.  of  acid  to  1  liter  of  filtrate. 
The  precipitate  thus  formed  was  filtered  off,  and  the  clear  filtrate  shaken 
with  one-fourth  its  volume  of  olive  oil  until  an  emulsion  was  formed.  After 
standing  until  two  distinct  layers  were  formed  the  oil  layer  was  separated, 
filtered  to  remove  sediment,  taken  up  with  from  8  to  10  volumes  of  ether, 
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extracted  with  0.1  per  cent  HCl,  and  the  extract  concentrated  in  vacuo. 
Tills  extract,  which  gave  a  heavy  precipitate  with  phosphotunj,'stir  acid,  an 
insoluble  precipitate  with  picric  acid,  and  a  negative  biuret  test,  was  found 
to  relieve  the  polyneuritic  symptoms  of  pigeons. 

Tlie  method  of  preparing  an  active  material  from  dried  yeast  was  as  fol- 
lows: The  yeast,  dried  in  a  current  of  air  at  ordinary  temperature,  was 
ground  to  a  fine  powder  and  extracted  with  95  per  cent  methyl  alcohol  (2  cc. 
of  alcohol  to  each  gram  of  yeast),  1  cc.  of  concentrated  HCl  being  u.sed 
for  each  liter  of  alcohol.  The  soluble  part  was  filtered  off  by  suction,  and. 
the  residue  again  extracted  as  before,  the  two  extract.s  were  combined,  the 
alcohol  removed  in  vacuo  at  35°,  and  the  wax-like  residue  repeatedly  extracted 
with  small  volumes  of  ether  and  0.1  iier  cent  HCl.  This  extract,  when  fur- 
ther purified  by  the  use  of  the  Funk  silver  method  and  the  mercuric  sulphate 
procedure,  yielded  an  apparently  crystalline  substance  which  became  inactive 
on  drying.  The  material  gave  a  heavy  precipitate  with  phosphotuiigstic  acid 
slightly  soluble  in  excess,  a  negative  biuret  test,  and  no  precipitate  with  picric 
acid.  It  was  highly  active  on  polyneuritic  pigeons.  This  method  of  isolation 
eliminates  from  the  active  material  purins,  histidins,  proteins,  and  albumoses. 

The  antiscorbutic  properties  of  concentrated  fruit  juices,  A.  Hakden  and 
R.  RoBisoN  {Biochem.  Jour.,  IJ,  {1920),  No.  2,  pp.  i7/-l?7).— Samples  of  dried 
orange  juice,  the  preparation  and  properties  of  which  have  been  previously 
noted  (E.  S.  R.,  41,  p.  470),  were  examined  for  antiscorbutic  potency  after 
having  been  stored  in  a  desiccator  at  room  temperature  for  nearly  two  years. 
Complete  protection  from  scurvy  was  afforded  guinea  pigs  weighing  about 
300  gm.  by  a  daily  ration  of  0.5  gm.  of  the  dried  orange  juice,  equivalent 
to  about  4.5  cc.  of  the  raw  juice. 

Preliminary  experiments  are  reported  on  large  scale  evaporation  of  the 
orange  juice  to  determine  the  practicability  of  preparing  a  highly  active 
product  on  a  commercial  scale.  These  experiments  were  discontinued  after 
the  publication  by  Givens  and  McClugage  of  successful  results  along  similar 
lines  (E.  S.  R.,  41,  p.  560). 

"The  preparation  on  a  commercial  scale  of  such  a  dried  orange  juice  ap- 
pears to  be  quite  practicable,  and  should  prove  of  considerable  value  where 
an  antiscorbutic  material  is  required  in  a  highly  concentrated  and  stable 
form." 

The  antineuritic  and  growth  stimulating  properties  of  orange  juice, 
A.  H.  Bytield,  a.  L.  Danikls,  and  R.  Loughlin  (Amer.  Jour.  Diseases  Children, 
19  {1920),  No.  5,  pp.  349-358,  figs.  5). — The  antineuritic  and  growth-promoting 
properties  of  orange  juice  were  studied  by  a  series  of  observations 
carried  out  on  babies  under  the  same  conditions  as  those  reported  in  the  study 
by  Daniels  et  al.  of  the  role  of  the  antineuritic  vitamin  in  infant  feeding  (E. 
S.  R.,  42,  p.  256). 

By  increasing  the  amount  of  orange  juice  from  the  15  cc.  usually  given  as 
a  daily  antiscorbutic  dose  to  45  cc.  a  marked  stimulation  in  growth  resulted  in 
every  case,  the  results  being  comparable  with  those  obtained  in  the  earlier 
study  with  the  use  of  wheat  embryo  extract  as  a  source  of  the  antineuritic 
vitamin.  Orange  juice  filtered  after  being  shaken  with  kaolin  caused  no  gain 
in  weight  when  fed  in  daily  doses  of  45  cc.  When  an  equal  quantity  of  un- 
treated orange  juice  was  given  there  was  an  immediate  gain  in  weight,  thus 
showing  that  the  growth-promoting  substance  was  removed  by  the  kaolin. 
Similar  results  were  obtained  in  experiments  with  rats.  That  the  growth- 
promoting  factor  was  not  identical  with  the  antiscorbutic  factor  was  proved 
by  the  growth  of  rats  receiving  orange  juice  which  had  been  Ijoiled  for  five 


1920]  .  FOODS HUMAN    NUTRITION.  4G1 

minutes  with  an. excess  of  a  2  per  cent  solution  of  sodium  hydroxid  to  destroy 
the  antiscorbutic  vitamin. 

Untreated  orange  juice  in  daily  doses  of  10  ce.  was  found  to  have  a  curative 
effect  on  polyneuritic  pij^eoiis,  while  kaolin-treated  juice  was  without  effect. 
Guinea  pigs  in  wliich  scurvy  had  been  produced  by  a  prolonged  diet  of  oats 
and  superheated  uiill<  were  cured  by  the  addition  of  5  cc.  per  day  of  the 
filtrate  of  kaolin-treated  juice. 

From  tliese  observations  the  authors  conclude  that  orange  juice  contains  a 
relatively  large  amount  of  the  antineuritic  vitamin,  which  is  apparently  re- 
sponsible for  the  growth-stimulating  influence  of  the  juice.  Attention  is  called 
to  the  evidence  in  the  literature  of  the  coexistence  of  the  antineuritic  and 
antiscorbutic  vitamins  in  other  foods,  including  the  tomato,  banana,  cabbage, 
potato,  and  turnip,  and  of  the  pathologic  similarities  of  beriberi  and  scurvy. 
"The  'pathologic  adinities'  of  beriberi  and  of  scurvy  may  possibl.v  be  ex- 
plained by  the  fact  that  the  antineuritic  content  of  the  commonly  used  anti- 
scorbutics has  not  been  considered." 

The  antiscorbutic  requirements  of  the  monkey,  A.  IIardkx  and  S.  S.  Zilva 
(Biochcm.  Jour.,  14  (1920),  No.  2,  pp.  ISl-lSJf). — Supplementing  earlier  work  on 
scurvy  in  monkeys  (E.  S.  R.,  41,  p.  860),  the  authors  have  determined  the 
minimum  dose  of  orange  juice  for  these  animals. 

Experiments  with  five  monkeys  are  reported  which  indicate  that  the  daily 
minimum  protective  dose  of  fresh  orange  juice  for  monkeys  lies  between  1  and 
2  cc,  while  higher  doses  of  2  to  5  cc.  proved  an  adequate  prophylactic.  "A 
monkey,  therefore,  of  2  or  3  kg.  is  protected  from  scurvy  by  about  the  same 
quantity  of  orange  juice  as  a  guinea  pig  weighing  300  to  400  gm.  It  is  in- 
teresting to  note  that,  while  the  minimum  dose  of  antiscorbutic  required  by 
the  two  animals  to  protect  them  from  scurvy  is  of  the  same  order,  the  time 
taken  for  the  development  of  the  disease  is  very  different,  being  about  two 
months  for  a  monkey  and  three  weeks  for  a  guinea  pig.  This  suggests  that 
the  monkey  possesses  a  higher  store  of  the  antiscorbutic  factor  than  the  guinea 
pig,  while  their  daily  requirements  for  metabolism  are  equal." 

The  production  in  monkeys  of  symptoms  closely  resembling  those  of 
pellagra,  by  prolonged  feeding  on  a  diet  of  low  protein  content.  H.  Chick 
and  E.  M.  Hume  (Biochem.  Jour.,  14  {1920),  No.  2,  pp.  135-1^6,  pi.  1,  fig.  1).~ 
This  paper  gives  an  account  of  preliminary  experiments  in  an  attempt  to  pro- 
duce experimental  pellagra  In  monkeys  by  a  diet  of  which  the  protein  was 
deficient  in  tryptophan  and  lysin,  all  other  requirements  being  satisfied.  The 
accessory  food  factors  were  supplied  by  daily  rations  of  from  10  to  20  gm.  of 
butter  as  a  source  of  fat-soluble  A,  2  gm.  of  marmite  for  water-soluble  B,  and 
10  cc.  of  fresh  orange  juice  for  the  antiscorbutic  factor.  The  rest  of  the  diet 
consisted  of  sugar,  corn  flour,  salt,  and  corn  gluten,  together  with  a  small 
daily  ration  of  apple  or  banana. 

The  corn  gluten  was  fed  in  different  proportions.  Two  of  the  three  mon- 
keys used  began  to  lose  weight  on  a  ration  containing  suflicient  gluten  to  give 
a  total  protein  content  of  23  gm.,  of  which  15.6  gm.  was  zein.  The  third  monkey 
did  not  begin  to  lose  weight  until  the  corn  gluten  was  reduced  until  it  fur- 
nished only  15  gm.  of  total  protein,  of  which  10  gm.  was  zein. 

The  first  two  animals  beg;ui  to  show  a  faint  erythema  on  the  face  on  the 
fifty-first  and  thirty-third  days,  respectively.  This  erythema,  which  was  of  a 
papillo-macular  type,  continued  intermittently  but  progressively  for  the  rest 
of  the  experiment.  The  third  animal  developed  faint  erythema  soon  after 
being  put  on  the  low  protein  diet.  This  gradually  increased  until  the  skin 
lesions  closely  resembled  those  of  pellagra,  being  bilaterally  symmetrical  and 
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heightened  by  direct  sunlight.     This  juiiinal  also  developed  Iwcalized  edema  of 
the  face. 

Attempts  to  cure  with  tryptophan  and  with  caseinogen  failed  with  the  flrst 
animal.  The  second  animal  was  treated  successively  with  tryptoplian,  a 
mixture  of  lysin,  arginin,  and  histidin,  and  caseinogen,  but  while  life  was  pro- 
longed little  improvement  was  noted  until  a  normal  diet  was  use<l.  To  this  the 
animal  responded  very  quickly.  The  third  animal  was  apparently  cured  very 
promptly  by  the  administration  of  from  5  to  10  gm.  of  caseinogen. 

The  authors  point  out  that  as  the  exact  amount  of  food  consumed  could  not 
be  determined  it  is  not  possible  to  ascertain  how  far  the  pellagra-like  symptons 
and  wasting  were  due  to  an  inadequate  supply  of  tryptophan,  of  lysin,  or  of 
both,  or  possibly  of  some  other  unappreciated  constituent  of  the  protein. 

Beriberi  and  deficiency  diseases,  A.  Scala  {Ann.  Iff.  [Rome],  29  {1919), 
Nos.  Jf,  pp.  215-230;  5,  pp.  286-301). — The  author  presents  a  critical  discussion 
of  the  literature  of  deficiency  diseases,  from  which  he  advances  the  hypothesis 
that  they  originate  in  a  deficient  mineral  nutrition  either  in  the  lack  of  certain 
acids  or  bases  or  of  complexes  by  means  of  which  they  are  transported. 

In  scurvy  the  inorganic  substance  which  is  lacking  is  thought  to  be  the  phos- 
phates of  the  earth  metals,  which  exist  in  food  materials  in  combination  with  ^ 
organic  material  in  the  form  of  complexes,  easily  decomposec?  by  heat  and  by  ^ 
desiccation.    The  destruction  of  these  complexes  tends  to  bring  about  a  state  of 
acidosis  and  prevents  the  transportation  of  calcium  phosphate,  etc.,  to  the  bones. 

In  beriberi  the  alkaline  phosphates  are  unable  to  reach  the  central  nervous 
system  through  the  destruction  of  the  organic  complexes  containing  them  and 
the  development  of  a  form  of  acidosis.  The  fact  that  various  mineral  substances 
when  added  to  a  beriberi-producing  diet  fail  to  bring  about  appreciable  benefit 
is  explained  on  the  ground  of  inability  to  reproduce  the  exact  complexes  found 
in  the  original  food  material. 

Dietetic  experiments  with  frogs,  A.  Harden  and  S.  S.  Zilva  {Biocliem. 
Jour.,  14  {1920),  No.  2,  pp.  263-266). — The  results  of  a  series  of  experiments  in 
which  mature  frogs  were  fed  synthetic  rations  deficient  in  one  or  more  of  the 
three  known  accessory  food  factors  indicate  that  water-soluble  B  is  necessary  i 
for  the  continued  existence  of  adult  frogs,  while  the  effect  of  absence  of  fat- 
soluble  A  is  not  shown  definitely  for  six  months,  and  absence  of  the  anti- 
scorbutic vitamin  appai-ently  produces  no  definite  effect. 

Experiments  with  tadpoles  similar  to  those  reported  by  Emmett  and  Allen 
(E.  S.  R.,  41,  p.  468)  are  also  noted,  but  as  the  results  obtained  were  not 
considered  entirely  satisfactory  they  are  not  described  in  detail. 

Artificial  infant  feeding,  M.  Ostheimee  (Amer.  Jour.  Diseases  Children,  19  ■ 
(1920),  No.  5,  pp.  386,  387). — This  is  an  outline  of  the  customary  practice  in 
infant  feeding  in  the  children's  dispensary  of  the  University  of  Pennsylvania 
hospital.  The  principle  employed  is  a  rapid  increase  in  the  quantity  and  : 
quality  of  the  cow's  milk  mixtures  until  whole  milk  is  reached  between  8  and 
12  months  of  age,  and  the  use  of  semisolid  food  as  soon  as  the  infant  has 
four  or  more  opposing  teeth. 

It  is  pointed  out  that  this  diet  is  in  marked  contrast  to  the  simple  old- 
fashioned  diet  still  advocated  by  Morse  (E.  S.  R.,  42,  p.  555). 

A  note  on  the  effect  of  purgation  on  the  creatinin  content  of  urine,  D. 
Burns  {Biochcin.  Jour.,  IJ,  {1920),  No.  2,  pp.  9^-97). — The  author  refers  to  the 
work  of  Anderson  and  Bosworth  (E.  S.  R.,  36,  p.  365)  indicating  that  the 
administration  of  inositol  to  man  results  in  diarrhea  and  an  increased  ex- 
cretion of  creatinin,  and  reports  similar  results  obtained  by  Burns  and  Orr 
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folhtwin^j:  the  copious  injicstion  of  water.  To  dcterniine  wliother  this  increase 
In  creatinin  was  the  result  of  purjiiiij:,  digestion  experiments  on  two  human 
subjects  were  conducted  in  whicli  iiur.i^ation  was  eflVcted  by  tlie  use  of  Rochelle 
salts.  This  also  resulte<l  in  an  increase  in  the  amount  of  creatinin  eliminated. 
Administration  of  an  alkali  which  does  not  Induce  purjiation  (NaliCOa)  caused 
no  appreciable  alteration  in  the  creatinin  output,  while  the  administration  of 
an  acid  purjiative  (NaH^POJ   led  (o  a  slif^ht  decrease  in  creatinin  excretion. 

Xew  contributions  to  the  knowIe(Ii»e  of  the  residual  nitrogen  in  the 
blood,  criticisnj  of  methods,  and  tlieir  valin'  and  use  in  clinical  patholo}>.V, 
J.  Fkigl  {Arch.  Expt.  Path.  u.  J'harmahol.,  S3  (1918),  .Vo.s.  .3-/,,  pp.  168-203, 
257-298;  5-6,  pp.  299-365,  fifi-'^.  2).— This  is  a  series  of  studies  of  the  residual 
nltrojren  of  blood  under  the  followinj;  headiujrs: 

The  total  nonprotein  nitrogen  in  varying  physiological  conditions  and  at 
different  ages  (pp.  168-189)  ;  the  structure  of  the  total  nonprotein  nitrogen 
with  special  regard  to  the  urea  content  under  different  conditions  (pp.  190- 
203)  ;  the  structui-e  of  the  total  nonprotein  nitrogen  under  varying  physiological 
states  in  i-elation  to  old  age  calculated  from  the  ratio  of  urea  to  total  residual 
nitrogen  (pp.  257-270)  ;  creatinin,  creatin,  and  uric  acid  and  the  participa- 
tion of  these  materials  in  the  building  up  of  the  residual  nitrogen  in  the 
blood  of  fasting  subjects  (pp.  271-298)  ;  amino  acid  nitrogen  (pp.  299-316)  ; 
the  blood  picture  of  the  nonprotein  nitrogen  under  varying  •conditions  as 
.shown  by  the  selected  analyses  for  the  highest,  mean,  and  lowest  results,  and 
the  fasting  blood  of  old  age  (pp.  317-334)  ;  and  a  summary  of  the  above  studies 
with  practical  conclusions  (pp.  335-365). 

The  COj  ordinate  of  a  dock  laborer  (Tom  King)  during  six  days'  work 
(winter  hours  7.80  a.  ni.  to  12;  1  p.  m.  to  4.30),  A.  D.  Waller  (Jour. 
Phi/sioL,  52  (1918-19),  No.  1-6,  pp.  LIX,  LX,  fig.  i).— The  hourly  CO2  values 
are  given  for  the  week's  work  of  a  dock  laborer  who  was  part  of  the  time  on 
piecework  and  part  on  miscellaneous  time-work. 

Averaging  from  the  last  three  hours  of  the  two  complete  piecework  days 
and  the  same  period  of  the  two  complete  time-work  days  and  allowing  4  cc. 
per  second  as  the  resting  CO2,  the  average  values  of  the  net  physiological 
cost  were  20.2  cc.  of  CO2  per  second  -for  piecework  and  13.4  cc.  for  tinif 
work.  At  5.91  calories  per  cubic  centimeter  these  figures  represented  ex- 
penditures of  430  and  284  calories  per  hour,  respectively. 

The  physiological  cost  of  tailor's  work  measured  by  CO2  and  expressed 
in  calories,  A.  D.  Wallkr  and  G.  De  Decker  (.Jour.  Physiol.,  53  (1920),  No.  5, 
pp.  LXXIII,  LXXIV). — Similar  measurements  to  the  ones  noted  above  were 
taken  of  the  CO2  output  of  tailoi's  and  tailoresses  during  their  ordinary  piece 
work.  The  observations  were  taken  every  hour  upon  4  men  and  2  women  for 
17  and  7  complete  days,  respectively,  the  men  working  10  hours  and  the  women 
7.5  hours  per  day.  The  work  consisted  of  sewing  by  hand  and  by  machine,  aiul 
pressing  by  irons  weighing  30  and  10  lbs.,  respectively. 

The  average  results  expressed  in  calories  per  square  meter  per  Imur  were 
32.4±1.5  and  3G.G±2.3.  These  results  are  compared  with  those  obtained  with 
the  dock  laborer  as  noted  above.  Calculated  in  the  same  way  the  net  output 
of  the  dock  laborer  during  2  days  of  maximal  work  was  at  the  rate  of  170 
calories  per  square  meter  per  hour,  while  the  net  average  cost  per  man  per 
day  for  the  whole  week  of  mixed  work  was  2,176  caloi-ies  for  the  dock  laborer 
as  compared  with  the  tailors'  net  average  per  man  per  day  of  S  hours  of  463 
calorie.s. 


464  EXPERIMENT   STATION   RECORD.  [Vol.  43 

ANIMAL  PRODUCTION. 

Harnessing  heredity  to  improve  the  Nation's  live  stock,  D.  S.  Burch 
(U.  S.  Dept.  A(jr.  Yearbook  1919,  pp.  S47-354,  flrjfi.  3).— A  report  of  early  results 
from  the  "  better  sires — bi'tter  stock "  campaign  of  the  Bureau  of  Animal 
Industry  (E.  S.  R.,  42,  p.  866.) 

Selling  purebred  stock  to  South  America,  D.  Harrell  and  H.  P.  JIorcan 
(C7.  8.  Dept.  Agr.  Yearbook  1919,  pp.  369-380,  figs.  5).— This  article  considiMs 
Brazil,  Paraguay,  Uruguay,  and  Argentina  as  possible  importers  of  purebred 
stock,  particularly  cattle,  from  the  United  States.  Sale  prices  at  the  Palermo 
(Ai-gentina)  live  stock  show  of  1919  are  tabulated. 

liive  stock  conditions  in  Europe,  T.  Wright  and  G.  A.  Bell  {V.  S.  Dept. 
Agr.  Yearbook  1919,  pp.  ^07-424,  fli)S.  6). — The  authoi's  record  observations  made 
in  1919  on  the  live  stock  conditions  in  France.  Belgium,  Switzerland,  Italy, 
Holland,  and  Great  Britain,  and  present  a  table  of  available  census  data  show- 
ing the  effect  of  the  war  on  the  number  of  cattle,  swine,  and  sheep  in  these  and 
other  countries.  There  was  a  noticeable  shortage  of  swine  in  all  the  European 
countries  visited,  but  in  general  the  decreases  in  other  classes  of  live  stock 
were  not  as  marked  as  the  authors  had  expected.  There  were  evidences  of 
careful  culling  of  herds  and  flocks  on  the  part  of  many  farmers  and  of  a  wide- 
spread interest  in  purebred  stock.  Immediate  importations  of  stock  on  an 
extensive  scale  from  outside  countries  is  not  anticipated. 

Federal  supervision  of  live  stock  markets,  L.  D.  Hall  {U.  S.  Dept.  Agr. 
Yearbook  1919,  pp.  239-248,  figs.  4). — An  account  of  the  operation  of  the  war- 
time licensing  system  for  stockyards  and  of  the  policies  of  the  Bureau  of 
Markets  in  administering  the  system. 

Live  stock  drought  relief  work  in  1919,  G.  M.  Rommel  {U.  S.  Dept.  Agr. 
Yearbook  1919,  pp.  391-405,  figs.  12). — This  is  an  account  of  the  measures  taken 
by  the  Departmenf  of  Agriculture  and  cooperating  agencies  in  the  summer  of 
1919  to  secure  the  rapid  transfer  of  cattle  and  sheep  from  the  drought-stricken 
ranges  of  Montana,  Wyoming,  and  neighboring  States  to  good  grazing  areas 
in  the  Great  Lakes  region  and  in  Texas.  The  successful  accomplishment  of  the 
task  is  considered  a  triumph  for  cooperative*  effort. 

Feeding  stuffs  inspection,  J.  I^.  Hills,  C.  H.  Jones,  G.  F.  Anderson,  and 
L.  H.  Flint  (Vermont  Sta.  Bui.  216  (1920),  pp.  16-26).— This  report  on  the 
1919  feeding  stuffs  inspection  consists  mainly  of  lists  of  brands  which  did  and 
did  not  conform  to  guaranty  in  respect  to  protein  content.  A  table  gives  the 
observed  ranges  in  protein  content  of  the  following  materials :  Cottonseed  meal, 
linseed  meal,  gluten  feed,  hominy  feed,  corn  meal,  brewers'  dried  grains,  dried 
beet  pulp,  peanut  feed,  \elvet  bean  meal,  wheat  bran,  wlieat  middlings,  wheat 
mixed  feed,  red  dog,  wheat  screenings,  ground  oats,  oat  hulls,  and  various  kinds 
of  compounded  and  proprietary  feeds. 

Sweet-clover  seed  screenings  not  injurious  to  sheep,  C.  D.  Marsh  and 
G.  C.  Roe  {U.  S.  Dept.  Agr.,  Dept.  Circ.  87  (1920),  pp.  7).— Four  sheep,  weigh- 
ing from  81  to  99  lbs.,  were  fed  for  7  or  8  days  on  a  ration  (from  1  to  about 
2  lbs.)  of  screenings  composed  mainly  of  immature  seeds  of  the  white  sweet 
clover.  They  lost  in  weight  somewhat,  but  later  two  of  them  were  maintained 
satisfactorily  during  nearly  7  weeks  of  pasture  on  a  0.7o-lb.  ration  of  screen- 
ings, making  about  the  same  gain  as  the  other  two,  which  recei\'ed  bran  as  a 
supplement  to  pasture.  In  another  experiment  two  sheep  gained  in  weight 
during  a  month's  feeding  on  alfalfa  hay  and  screenings. 

In  no  case  was  any  injurious  result  noted  and  the  authors,  therefore,  are 
unable  to  confirm  reports  that  sweet-clover  seeds  may  be  poisonous  to  sheep. 
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rasturing  sheep  [at  the  Huntley  Ileclamation  Project  Experiment  Farm], 

J).  Hansen  (U.  8.  Dept.  Ayr.,  Dcpt.  Cite.  H6  (I'J^O),  p.  32).— The  sheep  pastur- 
ing,' test  conductid  in  1917  (E.  S.  II.,  39,  p.  S79)  wiis  repeated  in  1918.  From 
Ai)ril  24  to  September  9  tlie  six  ewes  ou  tlie  four  (luarter-acre  plats  made  a 
tolal  gain  of  OU  ll)s.  and  their  lambs  j;alned  314  lbs.  Ten  ewes  were  carried 
from  Septen)ber  10  to  October  21  without  increase  in  weijrht,  althougli  they 
remained  in  f^ood  condition. 

Swine  e.xperiments  [at  \orth  Carolina  Station],  D.  T.  Gray  (North  Caro- 
lina Sta.  Rpt.  1919,  pp.  43-J/7y. — Results  of  several  experiments  conducted  by 
E.  Hostetler  are  briefly  reported,  including  those  on  mineral  mixtures  noted 
below. 

In  a  119-day  test  begim  April  23,  1919,  a  lot  of  hogs  fed  corn  and  fish  meal 
(9:1)  made  a  daily  gain  of  1  lb.  per  head,  while  the  chock  lot  fed  corn  and 
tankage  (9:1)  averaged  0.95  lb.  per  head. 

Two  grazing  experiments  were  made  in  connection  with  soft  pork  investiga- 
tions. In  the  first  test  (57  days  beginning  October  10,  1918)  a  lot  fed  corn 
and  shorts  (2:1)  without  pasture  made  a  daily  gain  of  0.32  lb.  per  head,  a 
lot  on  soy  bean  pasture  plus  the  same  grain  mixture  gained  at  the  rate  of 
0.4G  lb.,  a  third  lot  on  soy  bean  pasture  without  supplement  gained  0.41  lb. 
per  day,  and  a  fourth  lot  on  peanut  pasture  without  supplement  gained  0.C2  lb. 
Tiie  pastures  were  in  poor  condition.  In  the  second  test  (52  days  beginning 
Oclobei  28,  1918)  the  same  grain  mixture  was  used  and  the  lots  on  pasture 
received  a  half  feed  of  grain.  Pigs  not  on  pasture  gained  0.46  lb.  per  head 
daily,  those  on  soy  bean  pasture  gained  0.46  lb.,  and  those  on  peanut  pasture 
0.9  lb.  Samples  of  lard  were  collected  from  the  pigs  in  both  tests,  but  the 
chemical  analyses  had  not  been  completed. 

"  In  onr  work  meat  cured  from  hogs  which  never  had  peanut  or  soy-bean  pas- 
ture shrank  19.4  per  cent ;  cured  meat  from  hogs  which  were  grazed  upon  soy 
l>eans  shrank  20.6  per  cent;  meat  made  from  hogs  fattened  upon  peanut  pas- 
tures shrank  during  the  curing  process  16.9  per  cent."  The  claim  of  packers 
tliat  hogs  fed  on  soy  bean  and  peanut  pastures  shrink  much  more  in  curing 
than  those  fattened  on  corn  alone  is,  therefore,  considered  untenable.  It  is 
also  noted  that  a  proprietary  "  liquid  smoke  "  produced  substantially  the  same 
shrinkage  in  an  experimental  test  as  hickory  smoke. 

Two  other  grazing  experiments  were  conducted,  the  grain  mixture  in  all 
cases  being  corn  and  shorts  (2:1).  In  a  4S-day  test  beginning  March  28,  1919, 
one  lot  on  bur  clover  (17  to  an  acre)  were  given  an  average  ration  of  1.03 
lbs.  of  grain  per  head,  while  the  check  lot  not  on  pasture  consumed  1.89  lbs. 
per  head  daily.  The  gains  per  head  were  the  same  in  both  cases,  viz,  0.17 
lb.  per  day.  In  a  112-day  test  beginning  May  27,  a  lot  on  a  permanent  Ber- 
muda grass  pasture  consumed  an  average  ration  of  2.46  lbs.  of  grain  and  the 
cheek  lot  (not  on  pasture)  2.94  lbs.  The  daily  gains  per  head  were,  respectively, 
0.41  and  0.42  lb. 

[Swine  feeding  at  the  Huntley  Reclamation  Project  Experiment  Farm 
in  1918],  D.  Hansen  (U.  S.  Dcpt.  Agr.,  Dept.  Circ.  86  {1920),  pp.  18-25,  fig. 
1). — Records  of  the  utilization  by  hogs  of  the  crops  in  irrigated  rotations  in 
1918  and  the  results  of  several  swine  feeding  experiments  are  reported.  Both 
series  of  investigations  followed  in  general  the  plans  outlined  for  the  pre- 
ceding years  (E.  S.  R.,  39,  p.  878).  The  past  results  in  the  crop-utilization 
tests  are  also  tabulated. 

A  quarter-acre  plat  of  alfalfa  in  each  of  two  rotations  (numbered  67  and 
69)  furnished  pasture  for  5  fall  pigs  and  8  spring  pigs  in  succession  for  a 
total  of  148  days,  the  pigs  being  fed  a  2  per  cent  corn   ration.     The  gains 
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per  acre  were  2,300  lbs.  in  rotation  07  and  2,248  lbs.  in  09,  and  the  daily  irain.s 
per  head  were  O.GG  and  0.03  lb.,  re.spectively.  In  the  first  case  2.72  and  in  tlie 
second  2.85  Ib.s.  of  grain  were  consumed  i)er  pound  of  gain. 

In  the  hogging-ofE  tests  with  tlie  spring  pigs  after  the  pasture  season  a  quar- 
ter acre  of  mature  coi-n  in  rotation  07  supported  4  pigs  for  27  days  in  the 
late  fall,  producing  porli  at  the  rate  of  20.8  lbs.  per  acre  per  day.  On  the 
basis  of  an  estimated  yield  of  05  bu.  of  com  to  an  acre,  5.1  lbs.  of  grain  were 
consumed  per  pound  of  gain.  In  rotation  09  a  quarter  acre  of  corn  that  had 
been  seeded  to  rape  in  July  supported  4  pigs  from  the  alfalfa  pasture  for  35 
days  in  the  fall  and  produced  pork  at  the  rate  of  23.1  lbs.  per  acre  per  day. 
The  estimated  yield  of  corn  was  55  bu.  an  acre  and  on  this  basis  3.8  lbs. 
of  grain  were  consumed  per  pound  of  gain.  "  Comparing  the  average  results 
for  seven  years  of  hogging-off  corn  without  rape  with  the  average  of  three 
years  of  hogging-off  corn  and  rape,  there  seems  to  be  no  increase  in  gain  iu 
favor  of  the  rape." 

The  feeding  experiments  were  conducted  in  cooperation  with  the  Montana 
Experiment  Station,  the  hogs  used  being  Duroc-Jei'seys.  The  following  table 
summarizes  the  results  with  the  spring  pigs : 

Results  of  a  71-daji  test  of  alfalfa  pasture  icith  spring  pigs,  folloircd  htj  a  dry- 
lot  finishing  period  on  a  full  feed  of  corn  and  alfalfa  hay. 


Lot 

Corn  ration  on 
pasture. 

Pigs 
per 

•acre. 

Initial 

weight 

per 

head. 

Gain  on  pas- 
ture. 

Woight, 
end  of 
pas- 
ture. 

Finish- 
ing 
period. 

Gain  in  dry  lot. 

Grain  per 
pound  of  gain 

num- 
ber. 

Per  day 

per 

head. 

Per 
acre. 

Per  day 

per 

head. 

Total 

per 

head. 

Pas- 
ture 
period. 

Finish- 
ing 
period. 

1 

None.. 

IS 
2S 
'32 
32 
3« 
36 

Lhs. 
3S 
37 
38 
37 
39 
38 

Lhs. 

0.11 
.20 
..38 
.37 
.62 

1.08 

Lhs. 

400 

.■^64 

832 

1,592 

2,760 

Lhs. 
46 
h\ 
65 
63 
83 
115 

Days. 
184 
184 
150 

Lbs. 
0.70 
.71 
.94 

Lhs. 
124 
121 
132 

Lbs. 

"2.32' 
2.80 
2.90 
2.94 
2.48 

Lbs. 
.5.49 

2 
3 
4 

1  per  cent 

2  per  cent 

do 

6.12 
5.67 

5 
6 

3  ner  cent 

Self-fed 

114 
114 

1.11 
.93 

127 
91 

4.70 
5.89 

'  Pasture  divided. 


Lot  3  was  also  used  as  a  check  lot  for  a  similar  gi'oup  of  pigs  pastured  on  aj 
divided  plat  of  Turkestan  alfalfa.    The  latter  pigs  made  an  average  daily  .gain; 
of  0.32  lb.  per  head    (a  total  gain  of  732  lbs.  an  acre  for  the  71  days)   andj 
required  3.31  lbs.  of  corn  (2  per  cent  ration)  to  produce  a  ix)und  of  gain.    Pre 
liminary  observations  had  indicated  that   hogs  prefer  Turkestan  to  commoi 
alfalfa. 

No  data  from  pasture  tests  with  fall  pigs  are  reported.  Four  lots,  each  coni'^ 
prising  10  or  11  fall  pigs  that  had  been  on  alfalfa  pasture,  were  used  in  a  coi 
parative  study  of  alfalfa  hay,  tankage,  and  skim  milk  as  supplements  to  corn  in 
dry-lot  finishing.  The  test  lasted  10  days  in  .July  and  August.  The  lot  fed  skii 
milk  made  the  best  gain  (3.25  lbs.  per  head  daily)  and  consumed  2.8  lbs.  of  corn 
per  pound  of  gain.  The  tankage-fed  lot  required  3.32  lbs.  of  corn  for  equal 
gain,  the  alfalfa-fed  lot  3.88  lbs.,  and  the  no-supplement  lot  4.01  lbs. 

Two  lots  of  six  80-lb.  hogs  were  used  in  a  test  of  hogging-off  corn,  one  lot 
having  free  access  to  alfalfa  hay,  the  other  receiving  no  feed  beyond  that  grow^ 
ing  in  the  cornfield.  The  results  are  considered  distinctly  in  favor  of  the  alfalfa 
feeding,  as  there  was  a  difference  of  about  1.5  lbs.  in  the  amounts  of  corn 
required  for  a  pound  of  gain. 
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In  tests  with  IH  brood  sows  <livi<kMl  into  3  lots  and  kept  on  alfalfa  pasture 
duriiii,'  July  and  Au^iust  tlie  lots  led  c-orn  or  corn  and  tankaso  as  siipplements 
{rained  in  wei.dit,  while  the  lot  receivin;:  no  added  {Train  lost  in  weijrht. 

The  value  of  mineral  and  niedieinal  mixtures  for  hogs,  D.  T.  Gray  and 
E.  Hu.sTETLKK  (Bill.  A'.  C.  Dcijt.  Aijr.,  J/l  {11)20),  No.  6,  pp.  J-i;  also  in  Swine 
Woiii!,  7  (1020),  No.  24,  pp.  20-23). — Two  hog  feeding  experiments  at  the 
Xortli  Carolina  Experiment  Station  are  reporte<l.  The  pigs  were  all  unthrifty 
and  showed  the  characteristic  physical  evidences  of  worm  infection.  In  both 
tests  souii'  were  given  a  proprietary  "  hog  remedy  "  administered  according  to 
the  manufacturer's  directions,  some  were  fed  a  mixture  of  crushed  charcoal, 
slaked  lime,  conunon  salt,  sulphur,  and  copperas  (10:5:4:2:3)  and  the 
others  received  no  addition  to  their  grain  ration.  The  grain  mixture  consisted 
of  shelled  corn,  wheat  shorts,  and  peanut  meal  (2:1:1),  witli  the  peanut  meal 
omitted  during  the  initial  two  weeks  of  each  test.  Feeding  was  entirely  in 
the  dry  lot. 

Three  lots  of  five  52-lb.  pigs  were  used  in  the  first  test,  which  began  in  Decem- 
lier,  191S,  and  lasted  88  days.  Lot  1  (grain  alone)  made  a  daily  gain  of  0.47 
lb.  per  head  and  consumed  7.3  lbs.  of  feed  per  pound  of  gain.  Lots  2  and  3 
received  only  the  anutunts  of  grain  consumed  by  lot  1,  although  it  was  discov- 
ered that  they  had  appetite  for  more.  The  daily  gain  per  head  in  lot  2  (char- 
coal mixture)  was  0.63  lb.  and  in  lot  3  (hog  remedy),  0.71  lb.  The  feed  re- 
quirement for  a  jiound  of  gain  was  substantially  the  same  in  each,  viz,  4.8  lbs. 

The  second  experiment  was  begun  in  June,  1919,  and  continued  142  days. 
Thej-e  were  5  lots  of  five  37-lb.  pigs,  lots  1  to  3  duplicating  the  corresponding 
lots  of  the  first  experiment  in  treatment  and  uniformity  of  grain  ration.  The 
daily  gains  per  head  in  these  lots  were,  respectively,  0.33,  0.43,  and  0.42  lb., 
and  the  feed  consumption  per  pound  of  gain  6.6.  5.1,  and  5.3  lbs.  Lots  4  and  5 
received  all  the  grain  they  would  eat.  Lot  4  (charcoal  mixture)  gained  1  lb. 
per  day  per  head  and  required  4.6  lbs.  of  gi'ain  for  a  pound  of  gain.  The  rate 
of  gain  in  lot  5  (hog  remedy)  was  1.15  lbs.,  and  4.8  lbs.  of  feed  were  required 
for  a  pound  of  gain. 

Autopsies  were  made  of  all  hogs  at  slaughter,  and  a  table  gives  the  numbers 
of  kidney  worms,  intestinal  worms,  and  liver  abscesses  found  in  each  animal, 
and  also  similar  data  for  check  animals  slaughtered  at  the  beginning  of  the 
tests.  The  pigs  fed  the  charcoal  mixture  or  the  hog  remedy  were  relatively 
free  from  worms  and  abscesses. 

Experimental  work  [with  poultry],  D.  T.  Gray  (North  Carolina  Sta.  Rpt. 
1919,  pp.  .'f8-.'j2). — Progress  reports  on  various  poultry  experiments  conducted 
by  B.  F.  Kaupp  in  1918-19  are  presented.  Results  not  notetl  from  other  sources 
are  as  follows: 

In  a  grading  experiment  the  original  flock  (lot  1)  had  an  annual  production 
of  89  eggs  per  bird.  Their  offspring  by  common  cockerels  (lot  2)  had  a  3-year 
average  of  92  eggs  per  bird  per  year,  while  offspring  by  good  White  Leghorn 
cockerels  (lot  3)  hs^d  a  2-year  average  of  135  eggs  per  year.  Brothers  of 
pullets  in  lot  3  mated  to  pullets  in  flock  2  produced  off.spring  which  laid  an 
average  of  112  eggs  the  first  year. 

In  an  uncompleted  study  of  growth  as  influenced  by  source  of  protein  it  was 
found  that  the  most  rapid  early  growth  and  the  least  deaths  occurred  when 
blood  meal  was  fed  to  the  chicks,  and  that  the  greatest  weight  at  16  weeks  was 
attained  when  buttermilk  was  fed.  The  other  protein  supplements  tested  were 
meat  scrap,  tankage,  soy  bean  meal,  and  peanut  meal.  In  other  experiments 
velvet  bean  feed  was  found  to  be  an  unsatisfactory  supplement,  due  it  is 
thought,  to  injurious  material  in  the  pod. 
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Two  studies  of  sour  skim  milk  in  chick  rations  are  in  proscress.  At  the 
Irerlell  substation  tlie  average  chick  fed  corn  meal,  oats,  soy  bean  meal,  and 
meat  scrap  weighed  0.7  lb.  at  8  weeks  and  2.9  lbs.  at  16  weeks,  while  the 
chicks  fetl  the  .«;iime  mixture  plus  skim  milk,  averaged  1.32  lbs.  at  8  weeks  and 
3.7  lbs.  at  16  weeks.  In  a  similar  comparison  at  the  Edgecombe  substation 
the  basic  feed  consisted  of  com  meal  and  peanut  meal.  The  lot  not  fed  milk 
averaged  0.87  and  2.07  lbs.  at  the  respective  standard  ages,  and  the  lot  given 
the  skim  milk  averaged  0.91  and  3.45  lbs. 

The  Bergen  County  international  egg-laying  and  breeding  contest,  H.  R. 
Lewis  (Neio  Jersey  Sta.s.,  Hints  to  PouUrymen,  8  {1920),  No.  .9,  pp.  //). — This 
is  an  announcement  of  a  3-year  contest  at  Westwood,  Bergen  County,  N.  J., 
and  a  statement  of  the  contest  rules. 

"  The  new  contest  which  will  start  November  1,  1920,  will  introduce  an  en- 
tirely new  and  distinct  feature  in  poultry  work,  namely,  the  registration  and 
advanced  registration  of  poultry,  and  the  maintenance  of  flock  books,  which 
will  show  pedigrees  and  performances  of  all  birds  qualifying  for  registration." 

Common  sense  in  poultry  keeping,  R.  R.  Slocum  (U.  S.  Dept.  Agr.  Year- 
book 1919,  pp.  307-317,  figs.  17). — The  author  takes  the  view  that  success  with 
farm  poultry  depends  primarily  on  good  judgment,  and  that  elaborate  rules  and 
complicated  methods  are  not  necessary. 

DAIRY  FARMING— DAIRYING. 

Mixed-grass  pastures  for  coavs,  D.  Hanskn  and  B.  L.  Collins  (U.  S.  Dept. 
Agr.,  Dept.  Circ.  86  (1920),  pp.  25-32,  fig.  1). — These  pages  summarize  the 
results  during  the  first  year  (1918)  of  a  comparative  test  of  three 'different 
irrigated  mixed-grass  pastures  for  dairy  cows  at  the  Huntley  (Mont.)  Reclama- 
tion Project  Experiment  Farm.  Mixture  No.  1  consisted  of  awnless  brome  grass, 
orchard  grass,  tall  fescue,  perennial  rye  grass,  Kentucky  blue  grass,  white 
clover,  and  alsike  clover.  No.  2  differed  from  this  by  the  omission  of  the 
clovers,  while  brome  gi'ass  and  rye  grass  were  omitted  from  No.  3,  in  both 
cases  without  change  in  the  rate  of  seeding  of  the  remaining  constituents.  Two 
one-acre  plats  had  been  seeded  to  each  mixture  in  1916,  the  Kentucky  blue  grass 
being  seeded  in  1917.  On  May  22,  1918,  three  Holstein  cows  were  turned  on 
each  mixture.  They  were  alternated  from  one  plat  to  the  other  during  the 
season,  with  occasional  days  off  pasture,  when  the  cows  were  fed  alfalfa  hay. 
On  June  10  a  grade  cow  (dry)  was  added  to  each  lot,  and  beginning  August  28 
the  animals  were  removed  at  night.  The  Holstein  cows  were  in  different  stages 
of  lactation,  and  of  those  assigned  to  mixtures  1  and  3,  one  cow  in  each  case 
was  dry  throughout.  Complete  milk  records  were  kept,  and  fat  analyses  and 
lactometer  readings  were  made  each  week.  The  following  table  summarizes 
the  results,  reduced  to  an  acre  basis : 


Comparison  of  grass  mixtures  as  pasttire  for  milch  roics.  1918.     {Acre  basis.) 


Grass  mix- 
ture, num- 
ber. 

Pas- 
ture 
period. 

Cow 

days  on 
pas- 
ture. 

Cow 
days  ofl 
pas- 
ture. 

Alfalfa 

Hay 
bar- 
vested. 

Cow 
days  in 
milk. 

Whole 
milk 
pro- 

duood. 

Butter 
fat  pro- 
duced. 

Sk-im 
milk 
pro- 
duced. 

Total 
milk 
solids. 

Net  in- 
come. 

1 

135 
125 
135 

234.5 
219.5 
239.0 

9.5 
4.5 
5.0 

Us. 

1,475 
1,115 
1,530 

Lbs. 
2,674 
2,140 
1,278 

159.5 
201.0 

85.  C 

Us. 

3,016 

4,042 

2,58S 

Us. 
105 
130 

84 

Us. 

2,666 
3,609 
2, 308 

Us. 
353 
463 

278 

$67.26 

2 

79.60 

3 

46.44 
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The  net  income  represents  the  sum  of  the  market  values  of  the  hutter  fat, 
skim  milk,  and  cut  liay,  less  the  value  of  the  alfalfa  hay  fed.  Hay  in  both  cases 
was  charged  at  $15  a  ton. 

The  weights  of  the  cows  are  also  recorded.  In  general,  there  was  an  in- 
crease in  weight 

Cjilves  make  biggest  gain  on  heavy  skim  milk  ration  {U.  S.  Dept.  Agr., 
Weekly  Neics  Letter,  7  (1020),  No.  U-JfS,  p.  8;  also  in  Hoard's  Dairyman,  59 
{i:)20),  No.  25,  p.  1479).— A  brief  sunmiary  of  calf  feeding  experiments  con- 
ducted by  the  Dairy  Division  at  the  Beltsville  (Md.)  Experiment  Farm  is  pre- 
sented. Four  groups  of  4  calves  each  were  fed  on  skim  milk  exclusively  for  70 
days  beginning  at  the  age  of  15  days.  The  daily  milk  ration  of  groups  1,  2,  and 
3  equallcHl,  respectively,  one-seventh,  one-sixth,  and  one-tifth  of  the  body  weight 
or  13.5, 17,  and  21  lbs.  per  head.  Group  1  made  an  average  daily  gain  of  0.95  lb. 
per  head,  group  2  1.09  lbs.,  and  group  3  1.26  lbs.,  but  the  milk  requirements  per 
pound  of  gain  were,  respectively,  14.4,  15.6,  and  17  lbs.  The  fourtli  group,  which 
received  a  full  feed  of  milk  (averaging  24.2  lbs.  per  head  daily),  made  a  daily 
gain  of  1.4S  lbs.  and  consumed  16.6  lbs.  per  pound  of  gain. 

Cost  of  milk  production,  D.  T.  Gray  (North  Carolina  Sta.  Rpt.  1919,  pp.  53, 
54).— A  brief  report  is  made  of  a  study  by  S.  Combs  of  tlie  cost  of  milk  produc- 
tion in  "  more  than  a  dozen  herds  "  near  Greensboro,  N.  C.  The  average  amounts 
of  feed  and  labor  used  per  100  lbs.  of  milk  were  as  follows :  Concentrates  52.9 
lbs.,  dry  roughage  56.8  lbs.,  succulent  feed  132.4  lbs.,  man  labor  3.4  hours,  and 
horse  labor  1.8  liours.  In  addition  there  was  a  charge  of  11.2  cts.  for  pasture, 
and  the  excess  of  miscellaneous  charges  over  credits  was  3.7  cts. 

A  comparison  of  fat  tests  in  milk  as  determined  by  a  cow-testing  asso- 
ciation and  by  a  creamery,  H.  C.  Troy  (Netv  York  Cornell  Sta.  Bal.  4OO 
(1920),  pp.  3-66,  figs.  2). — Tlie  bulk  of  this  publication  consists  of  tables  in 
which  the  production  records  of  22  herds  each  month  as  estimated  by  a  cow-test- 
ing association  from  two  successive  milkings  are  exhibited  in  parallel  columns 
with  the  semimonthly  production  as  determined  by  the  milk  delivered  to  the 
college  creamery.  There  were  32  records  where  the  herds  were  tested  for  12 
consecutive  months  and  21  records  for  lesser  periods. 

The  weighed  average  of  the  fat  percentages  of  all  the  records  was  4.51  in  the 
case  of  the  association  tests  and  4.49  in  the  case  of  the  creamery  tests.  It  was 
found  that  the  two  tests  agi-eed  very  well  in  individual  herds  if  production  for  a 
whole  year  is  considered,  but  there  were  a  number  of  marked  discrepancies  in 
I  he  shorter  records. 

I'hospliorus  in  butter,  J.  T.  CusiCK  (New  York  Cornell  Sta.  Mem.,  SO  (1920), 
pp.  l.')9-187). — Two  duplicate  series  of  experimental  butters  were  made  from 
uniform  lots  of  sweet  cream  treated  in  the  following  ways:  (1)  Ripened  with 
lactic  starter  and  churned  raw,  (2)  churned  raw  without  starter,  (3)  pasteur- 
ized after  the  addition  of  enough  lactic  acid  to  make  the  acidity  0.38  per  cent, 
(4)  self-riitened  to  an  acidity  of  0.35  per  cent  and  churned  raw,  (5)  made  0.35 
per  cent  acid  by  the  addition  of  lactic  acid  and  churned  raw,  (6)  pasteurized 
without  starter,  and  (7)  ripened  with  starter  after  pasteurization.  Both  salted 
and  unsalted  samples  of  butter  were  made  up  from  each  portion  of  cream. 
Analyses  of  these  samples  a  few  days  after  churning  indicated  that  pasteuriza- 
tion had  rendered  certain  of  the  organic  phosphorus  compounds  of  the  protein 
residue  more  soluble  so  that  they  were  lost  in  churning.  In  both  the  pasteurized 
and  unpasteurized  samples  more  phosphorus  was  lost  in  churning  from  ripened 
than  from  unripened  cream. 

When  the  samples  were  again  analyzed  after  15  months'  storage  it  was  found 
fhat  most  of  the  soluble  orgaoic  phosphorus  bad  been  transformed  into  inorganic 
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phosphorus.  The  ripened  sainples  without  regard  to  pasteurization  tended  to 
retain  more  soluble  organic  phosphorus  than  the  others.  The  presence  of  salt 
hastened  the  breakdov/n  of  the  organic  compounds. 

Several  variously  handled  portions  of  cream  were  inoculated  with  Hanmier's 
Bacterium  ichthyosiniiis  (E.  S.  R.,  37,  p.  68G)  and  then  churned.  Butter  from 
cream  so  treated  that  there  was  a  noticeable  decomposition  of  the  soluble 
organic  phosphorus  compounds  (i.  e.  lecithin,  chiefly)  developed  fishy  flavors 
during  storage.  It  is  suppo.sed  that  trinu'thylamin  is  formed  under  these  cir- 
cumstances. Somewhat  similar  experiments  by  Supplee  have  been  noted  (E.  S. 
II.,  42,  p.  564). 

In  another  experimental  churning  it  was  determined  that  about  two-thirds 
of  the  total  phosphorus  of  the  cream  is  retained  ^n  the  buttermilk,  and  only 
about  25  per  cent  is  carried  over  into  the  buttei",  the  difference  being  accounted 
for  by  the  phosphorus  dissolved  in  wash  waters  and  salt  exudates. 

Besides  casein  the  protein  residue  of  butter  was  found  to  include  the  alcohol- 
soluble  protein  found  in  milk  by  Osborne  and  Wakeman  (E.  S.  R.,  38,  p.  Gil). 

VETERINAKY  MEDICINE. 

New  and  nonoflficial  remedies,  1920  (Chicago:  Amcr.  Med.  Assoc.,  1920, 
pp.  396-\-XXXI). — In  the  preface  of  the  1920  edition  of  this  book,  the  previous 
editions  of  which  have  been  noted  (E.  S.  R.,  41,  p.  781),  particular  attention  is 
called  to  the  general  article  on  lactic-acid  producing  organisms  and  prepara- 
tions, which  has  been  rewritten  by  a  special  committee,  and  to  the  statement 
in  the  article  on  serums  and  vaccines  concerning  the  dating  of  biological  prod- 
ucts, which  has  been  rewritten  in  accordance  with  the  recent  Federal  regula- 
tions for  governing  the  sale  of  biologic  products. 

In  addition  to  the  customary  omissions,  additions,  and  revisions,  a  change 
from  previous  editions  has  been  made  in  the  establishment  of  a  department  of 
articles  described  but  not  accepted,  in  which  are  listed  "  proprietary  prepara- 
tions which  have  therapeutic  value  but  which  are  so  exploited  as  to  be  unad- 
missible  to  New  and  NonofRcial  Remedies." 

Poisonous  plants  and  the  Department  of  Agriculture,  C.  W.  Maksh  (Pro- 
(Incer,  1  {1920),  No.  12,  pp.  1-11,  figs.  4)- — ''^  brief  popular  account  of  work 
with  poisonous  plants. 

The  whorled  milkweed  (Asclepias  galioides)  as  a  poisonous  plant,  C.  D. 
Marsh,  A.  B.  Clawson,  J.  F.  Couch,  and  W.  W.  Eggleston  {U:  S.  Dept.  Agr. 
Bui.  800  {1920),  pp.  40,  2)ls.  9,  figs.  4).— The  first  part  (pp.  1-8)  of  this  bulletin 
consists  of  an  account  of  the  status  of  knowledge  of  this  plant ;  the  second  part 
(pp.  8-25)  gives  the  details  of  experimental  work.  The  data  presented  are 
summarized  by  the  author  as  follows-: 

"  The  whorled  milkweed  growing  in  Colorado,  Utah,  New  Mexico,  and  Arizona 
has  been  proved  to  be  exceedingly  poisonous.  The  weed  has  been  identified 
botanically  as  A.  galioides.  In  previous  publications  it  has  been  cited  as  A. 
verticillata.  The  plant  is  poisonous  to  horses,  cattle,  and  sheep,  but  most  of  the 
reported  losses  have  been  of  sheep.  The  most  marked  symptoms  are  the  violent 
spasms.  The  autopsies  and  microscopical  examinations  show  congestion  of 
the  peripheral  blood  vessels,  the  congestion  being  especially  marked  in  some 
glands,  the  lungs,  and  the  central  nervous  system.  The  chemical  examination 
of  the  plant,  while  incomplete,  has  demonstrated  the  existence  of  definite  toxic 
compounds,  part  of  which  are  glucosidal  in  nature.  The  plant  contains  also 
a  minute  quantity  of  nontoxic  alkaloid.  There  is  no  medicinal  remedy  which 
gives  satisfactory  results.    Reliance  must  be  placed  on  the  destruction  of  the 
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lilaiit  and  such  care  of  stock  as  will  prevent  hungry  animals  from  coming  into 
cuiitaet  with  masses  of  the  weed." 

An  account  of  tlrfs  plant  and  eradication  work  with  it  by  W.  L.  May  at  the 
Colorado  KxptMinient  Station  has  previously  been  noted  (E.  S.  R.,  43,  p.  141). 
The  whorled  milkweed,  a  plant  poisonous  to  live  stock,  C.  D.  Marsh 
([/.  S.  Dept.  Agi:,  Dept.  Circ.  101  (1920),  pp.  2,  fig.  i).— This  circular  calls  ut- 
tontion  to  the  poisonous  effect  of  this  plant  upon  live  stock,  a  detailed  account 
I'f  which  is  noted  above. 

The  poisoning  of  Iiorses  by  the  common  bracken,  S.  Hadwex  and  E.  A. 
Bkuck  (V(^  Jour.,  76  {1920),  Ho.  537,  pp.  DS-IOD,  figs.  2).— The  authors  report 
upon  observations  of  the  affection  caused  by  Ptcris  aquilina,  locally  known  as 
staggers,  which  has  been  prevalent  on  the  Pacific  slope  of  British  Columbia 
for  many  years.  The  mortality  among  horses  in  the  Eraser  Valley  and  on 
Vancouver  Island  was  very  heavy  during  the  hard  winter  of  191.5-16.  Feed- 
lug  experiments  with  four  animals  are  summarized  as  follows : 

•'Of  the  four  animals  that  developed  the  disease,  one  showed  symptoms  on 
the  twenty-fourth  day  and  was  dying  on  the  thirty-fifth  day.  .  .  .  The  second 
horse  did  not  show  marked  symptoms  until  the  thirty-eighth  day.  and  was 
dying  on  the  forty-sixth  day,  when  it  was  killed.  The  length  of  time  it  took 
the  .second  horse  to  develop  symptoms  as  compared  with  the  first  was  no 
doubt  due  to  the  fact  that  for  about  12  days  properly  dried  bracken  could 
not  be  procured,  and  also  to  the  mistaken  kindness  of  a  careless  attendant 
who  was  caught  giving  the  animal  green  clover.  The  third  horse,  which  had 
served  as  control  in  the  two  preceding  experiments,  was  fed  on  hay  exactly 
as  received  from  a  local  source.  The  hay  carried  29  per  cent  bracken  and 
( aused  the  death  of  the  animal  in  36  days.  The  fourth  experiment  was  some- 
what different  to  the  others;  this  animal  was  fed  4.4  lbs.  of  fern  per  day  for 
three  weeks,  and  was  then  reduced  to  2.4  lbs.  per  day  for  a  further  three 
weeks  with  no  apparent  ill  resulting.  Upon  increasing  the  daily  feed  of  fern 
to  6.9  lbs.,  definite  symptoms  of  the  disease  were  noticed  on  the  twenty-ninth 
day  after  this  increase,  and  the  animal  was  killed  on  the  thirty-fifth  day. 
Judging  from  the  foregoing,  it  can  be  assumed  that  an  addition  to  the  daily 
diet  of  about  6  lbs.  of  dried  bracken  will  kill  a  horse  in  about  one  month." 

Review  of  the  literature  of  the  past  five  years  on  anaphylaxis  and  re- 
lated phenomena,  A.  R.  Cunningham  (Amcr.  Jour.  Disfasea  Children,  19 
(1920),  No.  5,  pp.  392-412). — This  is  an  extensive  review  of  recent  literature 
on  anaphylaxis  and  related  phenomena  with  87  references  to  the  literature. 

Progress  in  eradicating  contagious  animal  diseases,  J.  R.  Mohler  (U.  S. 
Dept.  Agr.  Yearbook  1919,  pp.  69-78,  figs.  8). — This  is  a  review  of  the  Progress 
made  in  eradicating  diseases  of  live  stock.  The  results  accomplished  are 
graphically  illustrated  by  means  of  charts  in  the  cases  of  contagious  pleuro- 
pneumonia, cattle  scabies,  sheep  scabies,  bo\'ine  tuberculosis  in  the  District  of 
Columbia,  cooperative  tuberculosis  eradication  in  the  United  States,  cattle 
ticks,  and  foot  and  mouth  disease,  and  the  extent  of  hog  cholera  losses. 

Blackleg,  .7.  W.  Bknner  (Cornell  Vet.,  10  (1920),  No.  2,  pp.  121-132).— This 
Is  a  discussion  of  the  occurrence,  limiting  conditions,  symptoms,  and  methods  of 
control  of  blackleg.  The  older  methods  of  immunization  against  blackleg  are 
reviewed  briefly  and  the  newer  methods  discussed  more  fully.  A  list  of  21  ref- 
erences is  apjiended. 

The    application    of    the    lipoid    fivation    reaction    to    the    diagnosis    of 

glanders,  E.  Meinicke  and  E.  Neumann  (Ztschr.  Vctcriniirk.,  30  (1918),  No.  6, 

pp.  265-270,  fig.  1). — In  continuation  of  the  study  of  the  lipoid  fixation  reaction 

for  glanders   previously   noted    (E.    S.   R.,   43,   p.   277),   the   authors   suggest 
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and  explain  the  use  of  an  extract  of  colon  bacilli  as  a  control  antigen,  and 
report  tlie  results  of  the  application  of  the  test  in  the  examination  of  a  num- 
ber of  horses  on  two  army  transports. 

Of  50  horses  proved  on  autopsy  to  be  glandered,  4  had  given  positive  lipoid 
fixation  tests  immediately,  but  responded  at  first  negatively  to  the  conrplement 
fixation  and  agglutination  tests.  Three  other  horses  wliich  had  given  negative 
results  with  the  complement  and  agglutination  tests  reacted  weakly  positive  to 
the  lipoid  fixation  test,  and  proved  on  autopsy  to  have  pulmonary  glanders. 

Investigations  on  specific  ophthalmia,  in  continuation  of  the  observa- 
tions made  whilst  in  the  abattoir,  Paris  (December  7,  1918) ,  T.  Dalling 
{Vet.  Jour.,  15  (1919),  No.  523,  pp.  16-24).— The  author  reports  upon  studies 
of  sections  of  optic  nerves  from  animals  affected  with  specific  ophthalmia, 
made  with  a  view  to  ascertaining  whether  or  not  any  structural  changes 
could  be  observed. 

In  smears  made  of  the  nerve  )natter,  he  found  an  organism  present  which 
was  easily  demonstrated,  to  which  he  refers  as  the  "  nerve  bacillus."  Pure 
cultures  of  this  organism  were  obtained.  Examinations  were  then  made  of  8 
animals  affected  with  the  disease,  obtained  from  Havre  butchers,  and  typical 
growths  were  obtained  from  each  of  the  16  nerves. 

The  organism  appears  as  a  cocco-bacillus  with  rounded  ends,  1  to  2  mm. 
in  length  by  i  to  1  mm.  in  breadth.  Pairs  are  very  often  seen  end  to  end.  It  is 
motile,  and  stains  well  with  any  of  the  anilin  dyes,  is  not  acid  fast,  but  is 
strongly  gram  negative.  It  grows  both  aerobically  and  anaerobically,  but  best 
as  an  aerobe  and  on  practically  all  ordinary  culture  media. 

Numerous  inoculation  experiments  have  been  made  on  both  horses  and 
laboratory  animals  with  various  results.  Since  young  cultures  have  practi- 
cally no  effect  and  the  old  have,  the  author  considers  it  reasonable  to  assume 
that  the  organism  must  be  present  in  considerable  numbers  before  any  evil 
effects  are  seen.  Animals  suffering  from  the  disease  and  those  cured  had 
developed  agglutinin  in  their  blood  which  was  capable  of  acting  on  the  "  nerve 
bacillus,"  indicating  that  this  organism  is  at  least  one  of  the  causes. 

A  study  of  the  bacterial  flora  of  the  conjunctival  sac  of  the  horse,  at  the 
Central  Veterinary  Research  Institute,  Aldershot,  R.  H.  Knowles  {Jour. 
Conipar.  Path,  and  Tlver.,  S3  {1920).  No.  1,  pp.  13-22,  figs.  4).— A  comparison 
made  of  the  cultural  findings  of  normal  eyes  with  those  of  eyes  affected  with 
recurrent  ophthalmia  shows  that  the  principal  differences  occur  in  the  case 
of  the  two  diphtheroid  forms  (of  which  the  first  is  the  Bacillus  xerosis),  which 
make  ug  as  high  as  31  and  11.9  per  cent,  respectively,  in  normal  eyes  and  80 
and  30  per  cent  in  the  eyes  of  affected  animals. 

"These  are  the  most  numerous  organisms  in  the  normal  eyes,  and  they 
also  show  the  greatest  increase  in  number  during  an  attack  of  recurrent 
ophthalm.ia.  On  the  other  hand,  the  other  two  varieties  of  organisms  com- 
monly present,  viz.  Staphylococcus  alhus  and  Streptothrix,  show  a  slight 
decrease.  It  is  this  frequent  occurrence  of  the  B.  xerosis  which  has  from 
time  to  time  led  observers  to  assign  a  pathogenic  r61e  to  it.  All  strains  of 
these  diphtheroids  have,  however,  proved  to  be  avirulent,  and  it  must  be  con-  \ 
eluded  that  the  inflammatory  phenomena  associated  with  pathological  condi-  ! 
tions  of  the  eje  in  some  manner  specially  favor  the  growth  of  the  organisms." 

A  trypanosome  associated  witli  a  fatal  disease  in  the  carabao,  F.  6. 
Haughwout  and  S.  Youngbekg  {rhilippine  Jour.  Sci.,  16  {1920),  No.  1,  pp.  77-87, 
fi,gs.  2,  pis.  S). — This  is  a  report  of  studies  of  a  trypanosome  found  in  the  blood 
of  a  male  carabao  at  the  rinderpest  immunizing  station  at  Fernando,  Pam- 
panga  Province,  P.  I.    While  this  form  in  many  ways  resembles  Trypanosoma 
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theilcri,  the  preparations  at  hand  do  not  permit  the  author  to  place  it  definitely 
as  that  sptx'ies. 

The  toll  of  tuberculosis  in  live  stock,  J.  A.  Kiernan  and  L.  B.  Eunkst 
(/'.  S.  Dept.  A(jr.  Yearbook  1919,  pp.  277-288,  figs.  3).— The  importance  of 
.  r.idifating  tul)erculosis  in  live  stock  is  pointed  out  and  the  accredited-herd 
{ilaii  briefly  considered.  Tlie  benefits  to  be  derived  from  tuberculosis-free  herds 
are  emphasized. 

Methods  of  eradication  of  bovine  tuberculosis,  J.  G.  Wills  (Cornell  Vet., 
10  {1920),  No.  2,  pp.  79-82). — The  author  discusses  the  advantages  and  disad- 
vantages of  various  systems  in  operation  for  the  eradication  of  bovine  tuber- 
(  ulosis.  The.se  include  the  Bang,  0.stertag,  Manchester,  physical  examination. 
State  control,  and  accredited  herd  methods.  The  accredited  herd  plan,  while 
posse.ssing  certain  disadvantages,  is  considered  by  the  author  to  be  the  most 
attractive  method  so  far  devised. 

The  accredited  herd  plan  for  the  control  of  bovine  tuberculosis,  H.  B. 
Leonard  (Cornell  Vet.,  10  (1920),  No.  2,  pp.  75-79).— A  brief  discussion  of  the 
.srope,  operation,  and  value  of  the  accredited  herd  plan  for  the  control  of 
bovine  tuberculosis. 

Vaccination  against  typhoid  fever  by  ingestion,  A.  Besredka  (Ann.  Inst. 
Pasteur,  HS  (1919).  No.  12,  pp.  882-903). — This  is  a  report  of  the  author's  ex- 
periments on  the  vaccination  of  rabbits  against  typhoid  fever  by  the  ingestion 
of  heated  cultures  of  the  organism,  preceded  by  the  ingestion  of  bile.  A  pre- 
liminary note  on  the  same  subject  has  been  previously  noted  from  another 
source  (E.  S.  R.,  40,  p.  83). 

The  immunity  acquired  in  this  way  is  said  to  appear  with  great  rapidity  and 
to  be  much  more  lasting  than  that  obtained  by  subcutaneous  vaccination,  cor- 
responding more  closely  to  the  immunity  acquired  by  an  attack  of  the  disease. 

A  fatal  unidentified  cattle  disease  in  New  York  State,  J.  K.  Bosshabt 
and  W.  A.  Hagan  (Cornell  Vet.,  10  (1920),  No.  2,  pp.  102-113).— Tho  authors 
here  deal  with  a  peculiar  disease  among  cattle  which  has  caused  considerable 
loss  each  fall  in  New  York  for  the  past  three  years,  11  cases  having  been  ob- 
served in  1917,  17  in  1918,  and  73  in  1919.  These  cases  have  been  reported 
with  the  provisional  diagnosis  of  hemorrhagic  septicemia,  but  at  no  time  have 
findings  been  made  in  the  laboratory  which  would  substantiate  this  diagnosis. 

In  part  1  (pp.  102-105)  J.  K.  Bosshart  reports  upon  the  clinical  manifesta- 
tions, and  in  part  2  (pp.  10.5-113)  W.  A.  Hagan  deals  with  the  pathology  and 
studies  in  attempts  at  making  a  diagno.sis. 

Orchard  horse  disease,  ,1.  W.  Kalkus  (Amer.  Jour.  Vet.  Med.,  15  (1920). 
No.  //,  pp.  139-1  Jiff,  figs.  8). — This  is  a  report  of  investigations  made  by  the 
Washington  Experiment  Station  of  a  di.sease  that  has  been  causing  considerable 
loss  of  horses  in  certain  .sections  of  the  State,  where  it  occurs  in  enzootic 
form  in  the  irrigated  apple,  orchard  districts.  The  disease  is  known  locally 
by  various  names,  such  as  orchard  horse  disease,  orchard  poisoning,  alfalfad 
horseis,  arsenate  of  lead  poisoning,  thick-winded  horses,  etc.  The  affection  ap- 
pears to  have  been  little  known  prior  to  the  last  three  years,  within  which 
time  it  has  increas(>d  to  an  alarming  extent.  It  is  now  claimed  by  many  that 
it  is  practically  impo.ssible  to  keep  a  horse  for  any  great  length  of  time  on 
an  irrigated  orchard  tract,  where  orchard-grown  hay  is  fed,  without  the  animal 
contracting  the  disease. 

In  general,  the  symptoms  are  either  acute  or  chronic.  In  the  acnte  form  the 
di.sease  manifests  itself  suddenly  and  resembles  very  much  a  typical  case  of 
respiratory  influenza.  There  is  usually  an  elevation  of  temperature  varying 
from  102°  to  104.5°  P.,  but  in  the  majority  of  cases,  the  temperature  does  not 
rise  higher  than  103°.     The  pulse  is  accelerated,  60  to  80  beats  per  minute, 
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regular  but  weak,  and  sometimes  thready.  Respirations  are  correspondingly 
increased,  12  to  20  per  minute.  A  few  hours  prior  to  these  initial  symptoms, 
some  animals  show  marliod  indications  of  abdominal  pain  as  evidenced  by 
pawing,  lying  down,  and  sometimes  rolling,  but  this  is  usually  of  short  dura- 
tion. In  all  cases  there  is  loss  of  appetite,  and  the  horse  becomes  dull  and 
listless  and  invariably  coughs. 

The  visible  mucous  membranes  may  at  first  show  a  decided  congestion, 
sometimes  accompanied  by  watering  of  the  eyes.  Later  there  may  be  decided 
icterus  or  paleness  of  the  mucous  membranes.  In  most  instances  there  is  a 
mucous  or  greenish  colored  discharge  from  the  nostrils.  The  discoloration  is 
apparently  due  to  admixture  of  food,  as  a  result  of  paralysis  of  the  pharynx. 

Affected  animals  rapidly  lose  flesh,  become  emaciated,  and  their  coats  be- 
come rough  and  starring.  Decided  weakness  is  manifested  by  disinclination  to 
move  and  unsteadiness  when  walking.  The  trouble  is  frequently  complicated 
by  pneumonic  changes,  and  in  such  instances  there  is  always  a  foul  odor  from 
the  breath.  The  majority  of  the  acute  cases  die  after  six  or  seven  days' 
illness.  A  few  of  the  less  severe  cases  make  a  partial  recovery,  but  it  usually 
terminates  in  the  chronic  form  after  an  illness  of  three  weeks  or  more. 

About  50  per  cent  of  all  cases  of  orchard  horse  disease,  according  to  the 
records  of  one  veterinarian,  are  of  the  chronic  type.  Such  animals  are  usually 
in  good  physical  condition  and  when  at  rest  appear  normal,  but  when  exercised, 
they  show  symptoms  of  difficult  breathing  during  inspiration,  accompanied 
by  a  roaring  sound  which  is  due  to  a  paralysis  of  the  vocal  cords.  In  most 
cases,  the  condition  is  so  severe  that  it  is  impossible  to  trot  or  walk  any  great 
distance  without  causing  distress.  The  working  of  such  an  animal  is  prac- 
tically impossible.  "  Some  chronic  cases  are  apparently  a  sequel  to  the  acute 
form  of  the  disease,  while  others  develop  so  gradually  as  to  escape  notice  until 
roaring  is  noted.  Some  cases  show  a  slight  nasal  mucous  discharge  and  a 
chronic  cough  which  may  persist  for  months.  This  condition  is  especially 
prevalent  in  the  early  stages,  but  may  later  disappear." 

The  principal  lesions  in  the  acute  cases  consist  of  acute  inflammation  of  the 
pharynx  and  larynx,  pneumonia,  and  pleurisy.  The  mucous  membranes  of  the 
nasal  passages,  except  for  icterus  or  paleness,  are  normal,  while  all  other  organs 
seem  free  from  inflammatory  disturbances.  In  one  chronic  case,  the  chief 
lesion  was  paralysis  of  the  left  vocal  cord  and  marked  atrophy  of  the  muscles 
controlling  it.  "  The  liver  showed  a  few  attached  shreds  of  fibrin  on  the 
surface ;  the  spleen  showed  a  sprinkling  of  petechial  hemorrhages ;  a  few  small 
subserous  hemorrhages  were  present  on  the  heart  over  the  left  ventricle  near 
the  apex.  There  was  evidence  of  inflammatory  disturbance  tn  the  respiratory 
tract,  and  all  visceral  organs  were  apparently  normal.  This  animal  had  never 
shown  acute  symptoms  and  had  shown  the  roaring  symptoms  only  about  two 
weeks  prior  to  the  time  that  he  was  killed  for  autopsy." 

Medicinal  treatment  seems  to  be  of  little  value.  The  prognosis  in  all  acute 
cases  is  very  grave,  no  authentic  case  of  complete  recovery  having  Jjeen 
reported.  "Affected  horses  which  do  not  succumb  in  the  acute  stage  gradually 
get  better,  and  after  a  duration  of  three  to  six  weeks  the  disease  assumes  the 
chronic  form  accompanied  by  roaring.  Veterinarians  at  Wenatchee,  W3sh., 
who  have  operated  for  roaring  upon  about  100  chronic  cases,  have  had  about 
80  per  cent  of  the  sub.1ects  become  serviceably  sound.  About  half  of  this 
number  make  a  perfect  recovery." 

Practical  points  in  hog  cholera  control,"^T.  P.  White  (U.  S.  Dept.  Agr. 
Teaihodk  I'JU),  pp.  Jin-204,  figs.  2). — This  is  a  popular  account  of  the  control 
work   with    hog   cholera. 
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K|ii(I('inioI<»g;y  of  blackhead  in  turkeys  under  api)roximately  natural 
conditions,  T.  Smith  and  II.  \V.  CuAYnir.r.  i-loiir.  i:.ii,t.  Med.,  31  {1!)20).  A'o.  5, 
pp.  633-6//5). — This  is  a  report  of  field  experiments  made  in  contimiation  of 
those  conducted  during  tlie  warm  season  of  1910,  previously  noted  (E.  S.  R., 
37.  p.  383). 

"  The  foresoinj;  experiments  in  outdoor,  unprotected  inclosures  demonstrate 
the  difliculties  surrounding  the  rearing  of  turkeys.  These  are  discus.sed  from 
another  viewpoint  helciw. 

"  The  occasional  presence  of  coccidia,  the  presence  of  Heterakia  papulosa 
in  the  ceca,  the  occurrence  of  ca.ses  of  asperf^illosis  and  of  cliickenpox  in  incu- 
hator-bred  birds  which  did  not  come  in  contact  with  other  domesticated  birds, 
except  in  a  few  cases  with  incubator-bred  chickens,  show  clearly  that  turkeys 
are  picking  up  from  the  ground  material  deposited  by  other  birds.  The  agent 
of  blackhead  must  come  from  the  same  sources. 

"  The  field  experiments  show  a  steadily  increasing  concentration  of  the  in- 
fection from  1917  to  1919,  even  though  the  ground  had  been  plowed  and  seeded 
before  use.  As  a  result,  the  various  groups  of  turlceys  became  infected  to  a 
greater  degree.  The  growth  in  the  intensity  of  the  disease  may  be  in  part 
ascribed  to  an  accumulation  on  the  .soil  of  infectious  agents  during  any  given 
sea.son  after  they  had  been  introduced,  but  it  is  hardly  acceptable  as  an  ex- 
planation from  season  to  season,  when  the  soil  was  either  virgin,  as  regards 
poultry  yards,  or  plowed  deep  and  seeded  before  use.  A  more  rational  hy- 
pothesis is  the  gradual  attraction  of  birds  in  larger  numbers  and  greater 
'variety  on  account  of  the  food  supply  in  the  turkey  inclosures  and  the  more 
intensive  cultivation  of  the  land  surrounding  the  laboratory  and  animal  build- 
ings since  the  beginning  of  the  experiments  in  1917. 

"The  intensity  of  the  outbreaks  due  to  the  confining  of  young  turkeys  with 
'birds  over  a  year  old  which  had  been  infected  during  the  preceding  year, 
'or  on  grounds  previously  occupied  by  thenr,  was  in  all  instances  much  greater 
.than  in  the  spontaneous  outbreaks.  The  cases  amounted  to  nearly  100  per  cent 
'of  the  exposed.  On  the  other  hand,  the  number  of  cases  in  the  control  flocks 
[  varied  and  was  very  low  in  some  group^.  It  could  have  been  kept  down  if  the 
^sick  birds  had  been  promptly  removed  and  not  permitted  to  recover  on  the 
same  ground.  However,  the  object  of  the  experiment  was  not  to  suppress 
'the  disease,  but  to  see  to  what  extent  it  would  develop. 

"  It  is  self-evident  that  the  results  obtained  apply  strictly  only  to  that  part 

of  the  country  where  the  experiments  were  made.     We  have  at  present  no 

means  of  knowing  whether  the  sources  of  infection  would  become  more  nunier- 

I  ous  and  concentrated  with  a  higher  mean  annual  temperature,  or  the  reverse. 

Only  by  using  incubator  turkeys  exclusively  for  such   tests  and  eliminating 

[the  older  turkeys  and  domesticated  birds  as  carriers  can  the  miscellaneous,  at 

I  present   not  controllable   sources   of   the  agents   of  this   disease   in   different 

localities  and  the  chances  of  successful  rearing,  be  determined." 

Production  of  fatal  blackhead  in  turkeys  by  feeding  enibryonated  eggs 

of  Heterakis  papillosa,  11.  W.  Grayium.  and  T.  Smith   (Jour.  Expt.  Med.,  31 

{t920),    No.    5,    pp     6//7-6.7.5). — "In    four    experiments,    three    with    young   in- 

Icubator  turkeys  and  one  with  young  incubator  chickens,  in  which  the  feces  of 

'old  turkeys  from  an  infectious  flock,  kept  at  room  temperature  up  to  5,  8,  and 

10  days,  were  fed,  no  infection  resulted.     In  an  experiment  in  w'hich  two  of 

four  young  incubator  turkeys  used  in  one  of  the  above  experiments  were  fed 

.  embryonated  eggs  of  //.  papillosa  and  feces  of  turkeys  from  an  infectious  flock 

(both    contracted    blackhead.     Two   controls    remained    well.     Later    they   were 

fed   embryonated   eggs   of   H.   papillosa   and   both   contracted    blackhead.     In 
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another  experiment,  three  incubator  turkeys  received  embryonated  eggs  plus 
turkey  feces  from  an  infectious  flock.  All  contracted  blackhead.  Three  re- 
ceived embryonated  eggs  alone;  all  contracted  blackhead.  Three  received 
turkey  feces  only  ;  none  contracted  blackhead.  Three  controls  received  nothing; 
one  showed  blackhead  lesions  at  the  autopsy. 

"  In  a  final  experiment  three  turkeys  were  fed  cultures  of  feces  from  the 
ceca  of  diseased  turkeys,  three  were  fed  cultures  of  feces  of  old  turkeys  from 
an  infected  flock,  and  three  controls  were  fed  nothing.  None  contracted  black- 
head. The  cultures  of  feces  were  prepared  precisely  as  were  the  earlier  ones 
containing  Heterakis  eggs,  but  without  the  latter.  From  these  experiments, 
it  becomes  evident  that  blackhead  may  be  produced  in  healthy  incubator-raised 
turkeys,  reared  in  the  open  in  an  environment  where  blackhead  occurs,  but  out 
of  direct  contact  with  old  turkeys  and  other  poultry,  by  feeding  cultures  of 
embryonated  eggs  of  H.  papulosa,  prepared  by  cutting  up  the  worms  in  isotonic 
salt  solution  and  incubating  the  suspension  at  room  temperature. 

"  The  production  of  acute  blackhead  by  feeding  embryonated  eggs  to  turkeys 
in  whose  ceca  adults  of  H.  papulosa  are  already  present  seems  incompre- 
hensible at  first  thought.  A  tentative  explanation  to  be  offered  is  that  the 
worms  when  invading  the  ceca  in  large  numbers  break  down  the  resistance  of 
the  bird,  which  is  able  to  protect  itself  against  a  few.  This  may  account 
for  the  very  irregular  occurrence  of  cases  in  contact  with  older  recovered  birds 
on  infected  grounds.  The  role  of  Heterakis  as  a  preliminary  agent  may  also 
account  for  the  continuing  high  mortality  in  turkeys  in  which  the  disease  has 
been  operating  for  so  many  generations  to  eliminate  the  most  susceptible.  It 
now  seems  highly  probable  that  the  turkey  has  become  relatively  resistant  to 
the  invasion  of  the  protozoan  parasite  acting  alone,  and  that  such  invasion 
may  require  other  agencies.  Whether  H.  papulosa  is  the  only,  or  at  any  rate 
the  chief  accessory  agent  or  whether  there  are  others,  living  or  inert,  which 
when  ingested  by  the  turkey  assist  in  preparing  the  way  for  the  destructive 
invasion  of  the  walls  of  the  ceca  and  the  liver  by  Amoeba  meleagridis  is  a 
question  now  open  to  solution  by  experimentation.  The  relation  of  common 
poultry  to  outbreaks  of  blackhead  may  be  accounted  for,  at  least  in  part,  by  the 
fact  that  they  are  hosts  of  H.  papulosa.  How  frequently  they  also  carry  A. 
meleagridis  remains  to  be  determined." 

The  flagellate  character  and  reclassification  of  the  parasite  producing 
"blackhead"  in  turkeys. — Histomonas  (n.  g. )  meleagridis  (Smith), 
E.  E.  Tyzzer  {Jour.  ParasitoL,  6  {1920),  No.  3,  pp.  124-131,  pi.  i).— The  early 
studies  of  the  author  led  to  the  suggestion  of  the  flagellate  character  of  this 
parasite  (E.  S.  R.,  41,  p.  685).  Subsequent  observations  are  here  recorded, 
showing  that  this  organism  may  under  certain  conditions  exhibit  characteristic 
flagellate  motility.  The  proof  that  it  is  not  an  amoeba  makes  necessary  its 
reclassification,  for  which  the  generic  name  Histomonas  is  proposed  and  is 
characterized  as  follows : 

"  Histomonas  n.  g.,  plemorphic,  parasitic  Tetramitidse  with  amoeba-like 
phases  of  development  within  tissues  of  host.  The  kinetic  structures  associated 
with  blepharoplat,  intraprotoplasmic  during  amoeba-like  phase.  Nuclear  division 
trichomonad  in  type  with  well-developed  paradesmose." 

RTJEAL  ENGINEERING. 

Irrigation,  M.  F.  de  Magalhaes  {Escola  Agr.  "  Luis  de  Queiros,"  Piracicaha, 
Brazil,  Bol.  5  {1920),  pp.  38,  figs.  25). — Irrigation  practice  in  some  of  the  south- 
ern States  in  both  arid  and  humid  regions  is  reviewed,  and  analogies  drawn 
with  conditions  in  Brazil. 
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Report  of  the  Water  Conservation  and  Irrigation  Commission  for  the 
j-ear  ended  June  30,  1919  (N.  S.  Wales,  Rpt.  Water  Conserv.  and  Jrrig. 
Comn.,  1919,  pp.  S'f). — Data  on  the  works  and  expenditures  of  the  Water  Con- 
servation and  Irrigation  Commission  of  New  South  Wales  for  the  year  ended 
June  30,  1919,  are  reported,  covering  irrigation  areas  establislied  and  controlled 
by  the  State,  proposed  irrigation  areas,  private  and  State  water  conservation 
works,  and  artesian  and  shallow  well  boring. 

Administration  report  for  tlie  [fiscal]  year  1918-1919,  W.  J.  .T.  IIowlky 

ind  K.  R.  S.  Rau  {Madras  Pres.  [India],  Irrig.  Branch,  Admin.  Rpt.  1918-19, 

fpt.  2,  pp.  VIII-\-206,  pi.  1). — The  expenditures  on  and  revenues  derived  from 

Government  irrigation  works  in  the  Madras  Presidency  for  the  year  1918-1919 

are  reported  in  detail. 

Another  diagram  for  solving  the  Planning  hydraulic  formula,  R.  D. 
GoouRicii  {Enyin.  Neics-Rec,  83  {1919),  No.  U,  pp.  648,  6>,9,  fig.  1).—K  metric 
logarltiimic  diagram  for  solving  the  Manning  hydraulic  formula  is  given,  which 
was  used  in  the  hydraulic  computations  involved  in  the  investigation  of  river 
and  flood  channels  preliminary  to  the  design  of  the  system  for  the  reflation 
of  the  rivers  of  the  Province  of  Chili,  China. 

It  is  noted  that  for  hydraulic  radii  between  0.4  and  3  meters,  with  slopes 

[from  0.0001  to  0.01,  this  diagram  will  give  practically  the  same  results  for  all 

[Values  of  n  as  diagrams  for  the  Kutter  formula.    It  will  also  check  very  closely 

for  flatter  slopes  when  n  does  not  exceed  0.015,  and  may  therefore  be  useful  in 

[the  design  of  sewers,  aqueducts,  or  irrigation  flumes. 

Computation  of  the  coefficient  of  discharge   of  Venturi  meters,  W.   S. 

^Pardoe  {Engin.  News-Rec,  83  {1919),  No.  13,  pp.  600-608,  figs.  6).— The  results 

Jf  tests  conducted  at  the  University  of  Pennsylvania  on   meters  ranging  in 

iameter  from  0.625  and  0.405  in.  to  16  and  8  in.  are  reported. 

It  is  believed   that   the  most   important  constructional   feature  of  Venturi 

leters  is  a  perfect  brass  or  noncorrosive  throat  piece  with  proper  piezometer 

jnnections  and  a  constant  ratio  of  length  to  diameter  of  throat,  preferably 

Fone-half.     The  graphic   data   reported   indicate   that  coefficients   may  be  com- 

[puted  to  wilbin  0.5  per  cent  of  experimental  values. 

Duty  of  water  when  irrigating  by  pumping,  J.  Narayanamurti  {Madras 
\Agr.  Dept.  Yearbook,  1919,  pp.  55-68). — Considerable  data  on  duty  of  water  on 
[the  black  alluvial  soils  of  the  Kistna  Delta  when  irrigating  by  pumping  are 
tsnmmarized,  it  being  shown  that,  roughly  speaking,  the  number  of  acres  that 
[can  be  cultivated  by  a  pump  is  equivalent  to  its  discharge  in  gallons  per  minute 
[divided  by  10. 

Flooding  and  furrow  irrigation  in  Coimbatore,  R.  C.  Wood  and  K.  Rag- 

HAVA  AcHARYA   [Madras  Agr.  Dept.  Yearbook,  1919,  pp.  ^2-54). — Experiments 

[with  well-water  irrigation  under  conditions  of  considerable  heat  and  evapora- 

ition  are  reported,  showing  that  a  given  quantity  of  water,  provided  it  is  not 

excessive,   can  be  applied  to  a  crop  more  economically  by  running  it  along 

furrows  than  by  flooding  beds  or  checks.     However,  the  actual   quantity  of 

[water  that  can  be  applied  at  a  single  irrigation  is  less  with  the  furrow  system 

[than  with  the  flooding  system,  and  if  a  crop  requires  a  heavy  irrigation  it  is 

[better  to  flood,  because  the  quantity  of  water  needed  can  only  be  given  by 

inumerous  small  waterings  with  the  furrow  system,  with  the  attendant  loss  by 

[evaporation  and  waste  (»f  labor. 

For  conditions  at  Coimbatore  it  is  concluded  that  the  system  can  be  recom- 
'  mended  for  ragi  grown  in  the  monsoon,  but  not  for  wheat  or  sorghum. 

Reclamation  and  irrigation  combined,  A.  Privat  {An.  Soc.  Rural  Argen- 
tina, 52  {1918),  Nos.  7,  pp.  409-422;  8,  pp.  483-495,  figs.  51).— An  extensive  sys- 
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tern  of  combined  drainage  and  irrigation  of  swamp  land  in  Argentina  is  de- 
scribed and  experience  in  tbe  design  and  development  of  the  different  engi- 
neering features  discussed  in  some  detail,  with  drawings  of  different  struc- 
tures. Drainage  is  accomplished  both  by  tile  and  open  drains,  and  the  drain- 
age water  is  partially  utilized  for  irrigation  by  pumping  from  oi)en  drainage 
canals  and  storage  reservoirs. 

The  flow  of  water  in  dredged  drainage  ditches,  C.  E.  Ramser  (U.  S.  Dept. 
Agr.  Bui.  832  (1920),  pp.  60,  jils.  20,  figs.  i3).— This  bulletin  reports  and  sum- 
marizes a  series  of  experiments  to  determine  the  values  of  the  roughness 
coefficient  n  in  Kutter's  formula  which  will  proi^erly  apply  to  the  various  con- 
ditions of  dredged  drainage  channels.  The  experiments  were  conducted  in 
Lee  and  Bolivar  Counties,  Miss.,  western  Tennessee,  western  Iowa,  southern 
North  Carolina,  and  eastern  Florida. 

It  was  found  that  a  deposit  of  sliclv,  slimy  .silt  on  the  sides  and  bottom  of 
a  channel  and  the  clearing  out  of  perennial  growth  reduce  frictional  resistance 
to  flow  and  increase  the  capacity.  The  growth  of  grass  and  weeds  and  the 
accumulation  of  drift  trees,  logs,  and  other  obstructions  in  the  channel  greatly 
decrease  the  capacity.  After  a  certain  amount  of  erosion  has  taken  place  in 
a  channel,  further  erosion  does  not  necessarily  increase  the  roughness  of  the 
perimeter. 

The  roughness  coefficient  n  was  found  to  be  appreciably  higher  for  a  roughly 
dredged  channel  than  for  a  smoothly  dredgetl  one,  and  abrupt  vai-iations  in 
cross  section  are  active  in  reducing  the  hydraulic  efficiency  of  a  channel. 
Ordinarily  a  dredged  channel  quickly  deteriorates  in  hydraulic  efficiency  unless 
systematically  maintained. 

The  conclusion  is  drawn  that  generally  in  designing  a  proposed  dredged 
channel  a  value  of  n  of  0.03  should  be  used  if  the  channel  is  to  be  smoothly 
dredged  and  of  0.035  if  roughly  dredged.  If  these  values  are  used,  the  channels 
should  be  carefully  maintained,  and  if  not  to  be  so  maintained  a  value  of  n 
should  be  selected  in  accordance  with  the  worst  anticipated  conditions  for  the 
channel.  In  computing  the  capacity  of  an  existing  channel  the  value  of  n 
chosen  should,  whenever  possible,  be  based  upon  a  comparison  of  the  condi- 
tions in  the  existing  channel  with  the  conditions  of  channels  for  which  values 
of  n  have  been  determined. 

Community  tile  drainage  construction,  J.  R.  Haswell  (U.  S.  Dept.  Agr. 
Yearbook  1919,  pp.  79-93,  figs.  iO).— Several  small  community  tile  drainage 
organizations  are  briefly  described,  and  data  are  given  on  operation,  especially 
with  ditching  machinery. 

Information  on  the  divining  rod,  Maeage  (Rev.  Sci.  [Paris],  58  (1920),  No. 
3,  pp.  72-80,  figs.  //). — A  number  of  experiments  on  the  use  of  the  divining  rod 
for  locating  underground  water  supplies  are  described,  the  author  apparently 
being  a  believer  in  this  method  of  discovering  underground  water. 

Importance  of  hygienic  inspection  of  Avells  in  securing  a  supply  of  pure 
potable  water,  L.  Kroeber  (Schweis.  Apoth.  Ztg.,  55  (1917),  Nos.  19,  pp.  27 Jf- 
277;  20,  pp.  287-290). — On  the  basis  of  his  studies  the"  author  expresses  the 
opinion  that  chemical  examination  alone  is  not  sufficient,  but  that  the  analyst 
must  secure  the  sample  personally  and  examine  the  surrounding  conditions,  with 
particular  reference  to  closets  and  agcumulations  of  kitchen  wastes. 

Methods  of  chemical  examination  for  chlorin  contamination  are  briefly 
outlined. 

The  purification  of  moorland  water  supplies,  E.  G.  Blake  (Sci.  Prog. 
[London],  U  (1920),  No.  56,  pp.  659-664)-— Information  is  given  on  the  in- 
Btallation  of  moorland  water  supply  systems  for  rural  use  in  England,  with 
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partk'ular  reference  to  purifying  equipment  for  the  removal  of  acidity  and  the 
consequent  protection  of  metal  parts  of  the  system  against  excessive  corrosion. 
It  is  stated  thai  ordinarily  the  litmus  test  will  serve  to  detect  the  least  trace  of 
acidity  in  such  waters.  Primary  treatment  with  a  chalk  filter  followed  by  sand 
fiUratir)n  is  recomniendwl. 

The  sterilization  of  water  by  means  of  ultra-violet  rays,  W.  L.  Dkckeb 
(Client.  (1)1(1  Mctall.  Kiujin.,  22  (1920),  Xo.  Iff.  pp.  GS!l-(l'to,  flya.  10).— The  records 
of  work  conducted  on  the  adaptation  of  ultra-violet  ray  treatment  to  small 
Isolated  plant  water  sui^plies  are  reported,  and  the  entire  theory  of  the  process 
discus.sod  in  some  detail. 

"  Water,  if  clear,  is  practically  as  transparent  as  air  to  ultra-violet  rays. 
In  many  cases,  however,  ft  must  first  be  filtered  to  free  it  from  suspended 
matter  and,  if  possible,  also  from  colloidal  matter,  which  would  otherwise 
retard  the  passnjie  of  the  rays.  Caivful  observation  of  well-filtered  water, 
however,  nearly  always  reveals  the  presence  of  a  small  amount  of  suspended 
matter  of  a  large  enough  size  to  allow  microbes  to  be  protected  against  the 
rays.  To  sterilize  such  water  with  safety  it  was  found  advantageous  to  agitate 
it  while  passing  through  the  illuminated  zone  and  to  expose  it  several  times 
to  the  light  of  the  same  lamp.  This  stirring  up  is  best  accomplished  by  a  proper 
arrangement  of  baffles." 

It  is  noted  that  in  the  majority  of  analyses  the  water  after  passing  through 
the  filters  showed  the  presence  of  Bacillus  coli.  The  sterilized  water  showed 
that  the  violet-ray  sterilizer  functioned  properly  in  killing  all  the  B.  coli  germs 
that  were  left  afttr  passing  the  filter. 

"  An  interesting  development  of  the  violet-ray  apparatus  is  that  the  amount 
of  water  that  can  be  treated  does  not  vary  in  arithmetical  pi'ogression  with  the 
number  of  units  used."  Recent  tests  have  also  developed  the  fact  that  water 
treated  with  ultra-violet  rays  has  a  residual  effect.  When  to  a  sample  of  water 
that  had  been  sterilized  fresh  bacteria  were  added,  it  was  found  tliat  in  an 
hour's  time  90  per  cent  of  these  added  bacteria  had  succumbed. 

Copper  sulphate  treatment  to  counteract  algie  growths  in  large  reser- 
voirs (Knyin.  and  Contract.,  53  (1920),  No.  15,  pp.  -'{32,  ^35).— An  account  is 
given  of  recent  experiments  intended  to  free  the  Catskill  water  supply  for  the 
city  of  New  York  from  Asterionella.  It  was  found  that  a  continuous  supply 
of  copper  sulphate  amounting  to  625  lbs.  daily  in  a  flow  of  380,000,000  gal. 
substantially  reduces  the  number  of  the  microscopic  organisms,  the  resulting 
cost  being  about  13  cts.  per  million  gallons. 

Running  water  in  the  farm  home,  C.  A.  Nouman  (Purdue  Agr.  Ext.  Bui. 
91  (1920),  pp.  12.  figs.  7). — Brief  popular  information  is  given  on  systems  for 
farm  water  supply  and  sewage  disposal.  The  water-supply  systems  include 
the  gravity,  hydropneumatic,  and  pneumatic  systems,  the  last  of  which  has 
been  subject  to  considerable  attack  during  the  past  from  various  sources. 

In  the  brief  discussion  of  sewage  disposal  the  statement  is  made  that  "  the 
septic  tank  provides  a  means  for  liquidifying  and  purifying  sewage." 

Treatment  of  beet  sugar  plant  sewage,  L.  Pearse  and  S.  A.  Gkeelky  (.4»ier. 
Jour.  Pub.  Health.  10  (1920),  Xo.  //,  pp.  312-320,  figs.  5).— A  summary  of  data 
on  the  subject,  together  with  results  of  two  years'  experiments  upon  beet 
sugar  plant  waste  disposal,  are  reported. 

It  was  found  that  fine  screening  and  se<limentation  are  necessary  for  any 
type  of  treatment  plant.  The  effluent  of  the  settling  tanks  can  be  treated  on 
sprinkling  filters.  It  is  concluded  that  sprinkling  filters  for  the  crude  con- 
centrated sewage  can  be  dosed  at  about  200,000  gal.  per  acre  per  24  hours, 
and  sand   filters   at   about   75,000  gal.   per   acre   per   24  hours.     Should   the 
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concentrated  sewage  be  mixed  with  an  equal  volume  of  beet-carrying  water, 
tlie  data  indicate  that  a  settled  effluent  could  be  treated  on  sand  filters  dosed 
at  the  rate  of  100,000  gal.  per  acre  per  24  hours. 

"  These  rates  of  filtration  result  in  quite  co.stly  installations,  and  every 
effort  should  be  made  to  keep  the  cost  down  by  utilizing  local  conditions  of 
stream  flow  and  soil  to  the  utmost.  These  results  are  not  wholly  conclusive, 
but  indicate  the  great  difficulty  of  treating  beet  sugar  plant  .sewage." 

Utilization  of  war  explosives  in  industry  and  agriculture,  G.  Gakiboldi 
(Gior.  Chim.  Indtis.,  2  (1920),  No.  1,  pp.  10-22,  figs.  9). — Data  are  reported  on 
experiments  conducted  in  different  parts  of  Italy  on  the  use  of  ballistite, 
T.  N.  T.,  and  picric  acid  for  the  blasting  of  rocks  and  especially  for  soil 
blasting.  « 

The  ballistite  appears  to  be  a  lower  velocity  explosive  than  T.  N.  T.  or 
picric  acid  and  is  better  adapted  for  damp  soil  blasting,  while  the  T.  N.  T. 
and  picric  acid  are  better  adapted  for  dry,  hard  soil  and  rock  blasting.  The 
ballistite  is  apparently  not  sensitive  to  moisture,  and  may  be  exploded  under 
water  as  effectively  as  an  equal  amount  of  dynamite.  In  dry,  hard,  rocky 
soils  the  picric  acid  demonstrated  its  superiority  to  the  other  two  explosives. 
However,  picric  acid  and  T.  N.  T.  were  found  to  be  effective  in  humid  soils 
also. 

Utilization  of  dynamite  in  agriculture,  F.  A.  Kuhn  {Hacienda,  1^  (1919), 
No.  11,  pp.  322-329,  figs.  14). — Practical  data  on  the  use  of  dynamite  for  stump 
removal,  ditch  digging,  subsoiling,  tree  planting,  and  rock  blasting  are  given. 

Forced  v.  delayed  systems  of  clearing  stump  land,  M.  J.  Thompson  (MIji- 
nesota  Sta.  Bui.  189  (1920),  pp.  5-24,  figs.  ^6).— This  bulletin  supplements  Bul- 
letin 163  of  the  station  (E.  S.  R.,  36,  p.  785),  reporting  the  progress  of  stump- 
clearing  experiments  on  tract  3,  and  includes  miscellaneous  data  related  to  the 
general  subject  of  land  clearing. 

•  Tract  3  was  sown  in  the  spring  of  1914  to  clover  and  grass  at  the  rate  of  about 
2  lbs.  alsike  clover,  J  lb.  red  clover,  and  2i  lbs.  mixed  grasses  per  acre.  The 
land  was  prepared  before  and  after  seeding  by  stirring  with  one  section  of 
a  spring-toothed  harrow  drawn  by  one  horse,  and  covering  as  much  ground  as 
possible  between  the  stumps.  It  was  lightly  pastured  during  the  season  of 
1914  and  pastured  through  the  seasons  of  1915-191S.  Removal  of  stumps  was 
begun  in  1918,  and  stumping  and  plowing  was  completed  in  1919.  Two-thirds 
of  the  stumps  were  pulled  by  horsepower  direct  without  dynamite  or  machine. 
The  stumps  not  thus  pulled  averaged  13.17  in.  in  base  diameter.  The  value  of 
dynamite  and  accessories  thus  displaced  averaged  about  .*!^5  per  acre. 

The  cost  of  clearing  ripe  stumps  per  acre  using  dynamite  was  $55.31  in  1918 
as  compared  to  $51.64  with  green  stumps  in  1914.  This  was  an  increase  of 
7.1  per  cent,  due  to  increased  costs  of  labor  and  material,  as  on  the  basis  of 
costs  in  1914  the  1918  cost  of  clearing  ripe  stumps  would  have  been  $37.72,  or 
36.7  per  cent  less  than  the  1914  cost  of  green  blasting.  The  cost  of  clearing 
an  acre  of  ripe  stumps  in  1918  using  the  stump-puller  was  $44.08,  a  saving  of 
$14.96,  or  33.9  per  cent,  on  the  cost  of  removing  an  acre  of  green  stumps  by 
machine  power  in  1914.  On  the  basis  of  1914  costs  of  labor  and  material,  the 
1918  cost  would  have  been  $31.81,  and  the  saving  46  per  cent. 

Stump-puller  clearing  cost  more  than  dynamite  clearing  in  1914,  but  in  clearing 
ripe  stumps  In  1917  it  was  lower  than  all  other  prices  for  either  year.  It  cost 
as  much  to  blast,  pull,  and  pile  one  large  decayed  stump  as  to  pull  and  pile  10 
small  ones  by  horsepower.  It  cost  as  much  to  pull  and  pile  one  stump  by  ma- 
chine power  as  it  did  to  pull  and  pile  three  by  horsepower. 

In  1915  clearing  operation  receipts  exceeded  costs  of  clearing  up  to  the 
stump  stage,  with  a  surplus  credit  of  pole  and  slab  wood,  and  sawdust  for  bed- 


1920]  RURAL  ENGINEERING.  481 

ding.    In  land  clearing  work  in  1917,  30  per  cent  dynamite  proved  more  effective 
than  20  per  cent. 

"  The  delayed  system  of  clearing  on  tract  3  was  superior  to  green  clearing 
on  tract  1  in  three  re.spects:  (1)  There  was  a  saving  of  one-third  or  more  in 
cost  per  acre.  (2)  There  was  a  certain  annual  pasture  crop  harvested  by  the 
cattle  while  the  crops  from  tracts  1  and  2  were  low  in  volume  and  high  in  cost 
of  production.  (3)  The  quality  of  the  land  was  improved  by  the  decaying 
vegetation  and  thickening  sod,  the  land  more  easily  plowed,  and  a  better  and 
cheaper  seed  bed  produced."  ^ 

Terracing  of  fields  {Univ.  Tucvmdn,  Ext.  Agr.  Boh  36  [1910],  pp.  1-10,  fio>^- 
5). — Features  of  land  terracing  to  prevent  soil  erosion,  as  practiced  in  Argen- 
tina, are  discussed. 

Modern  road  construction,  A.  T.  Byrne  {Chicago:  Amer.  Tech.  Soc,  1019, 
PP-  [S] +187+6.  figs.  110). — This  is  a  practical  treatise  on  the  engineering 
problems  of  road  building,  and  includes  a  compilation  of  specifications  for 
modern  highways  and  city  streets  and  boulevards. 

The  following  subjects  relating  to  country  roads  and  boulevards  are  dealt 
with :  Resistance  to  movement  of  vehicles,  location  of  roads,  preliminary  road 
construction  methods,  and  maintenance  and  improvement  of  roads. 

Modern  roads,  H.  P.  Boulnois  {London:  Edicard  Arnold,  1919,  pp.  YII-\- 
S02,  pis.  IS,  figs.  6). — This  book  is  intended  for  a  comprehensive  treatise  on  the 
subject,  covering  modern  improvements  and  methods  as  far  as  possible,  with 
particular  reference  to  British  practice.    No  cost  data  are  given. 

The  following  chapters  are  included  :  Traffic,  water-bound  macadamized  roads, 
tar  treatment  of  road  surfaces,  bituminous  roads,  bituminous  carpets,  waves 
and  corrugations,  paved  streets,  concrete  roads,  and  slippery  streets.  Two  ap- 
pendixes are  also  included,  namely,  conference  of  road  users  on  trafiic  regula- 
tions and  Royal  Automobile  Club — trafllc  rules. 

County  highway  data  (Pub.  Works,  ^8  {1920),  No.  12,  pp.  276-287) .—Data. 
obtained  by  questionnaire  from  county  engineers  and  officials  representing  be- 
tween .300  and  400  counties  in  the  various  States  are  reported,  showing  county 
highway  work  done  during  1919  and  practice  as  to  road  shoulders,  resurfacing 
of  county  highways,  and  maintenance  of  water-bound  macadam  county  high- 
ways. 

Annual  report  of  the  highway  commissioner  to  the  governor  for  the 
term  beginning  October  1,  1918,  and  ended  June  30,  1919,  C.  .1.  Bennktt 
{Conn.  Highway  Commr.  Ann.  Rpt.,  1919,  pp.  84+27,  pis.  6). — The  work  and 
expenditures  of  the  Connecticut  State  Highway  Department  for  this  term  are 
reported. 

[Thirteenth  annual  report  of  the  Board  of  County  Road  Commissioners 
of  Wayne  County,  Mich.,  1918-19],  E.  N.  Hines  et  al.  {Ann.  Rpt.  Bd.  Road 
Commrs.  Wayne  Co.,  Mich.,  13  {1919),  pp.  93,  pi.  1,  figs.  8.9).— This  report  deals 
with  the  work  and  expenditures  on  road  design  and  construction  in  Wayne 
County,  Mich.,  for  the  year  ended  September  30,  1919,  the  striking  feature  of 
the  work  being  the  notable  development  In  concrete  road  construction. 

Road  problems  in  the  Ozarks,  E.  G.  Harris  {Bui.  School  Mines  and 
Metall.,  Univ.  Missouri,  11  {1919),  No.  3,  pp.  70,  figs.  7). — This  is  a  revision  of 
a  bulletin  of  the  same  title  issued  in  1917  (E.  S.  R,,  37,  p.  695)  before  the  au- 
thorization of  State  aid  for  road  building. 

It  is  state<l  that  in  the  Ozark  region  the  present  bad  location  of  many  of  the 
roads  constitutes  the  chief  reason  why  improvement  is  impossible,  or  po.ssible 
only  at  great  and  continuous  expense.  "  In  the  Ozarks,  outside  the  mining 
districts,  no  other  material  than  gravel  (including  "hardpan")  should  be  con- 
sidered for  road  surfacing.    The  order  of  improvements  should  be  relocation, 
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crowning  and  ditching,  construction  of  culverts  and  small  bridges,  graveling 
where  most  needed,  and  last,  the  construction  of  the  larger  bridges.  The  cul- 
verts and  small  bridges  should  be  of  concrete  of  simple  design  requiring  the 
minimum  steel,  carpenter  work,  and  lumber." 

Koad-buikling  materials  in  Texas,  J.  P.  Nash,  C.  L.  Baker,  E.  L.  Porch. 
JR.,  and  R.  G.  Tyler  (Univ.  Tex.  Bui.  1839  (1918),  pp.  159,  pis.  8).— This  report 
contains  information  on  the  nature,  distribution,  and  extent  of  the  road-building 
materials  of  the  different  counties  of  Texas,  and  includes  data  on  mechanical 
and  physical  properties  and  the  different  types  and  methods  of  testing. 

The  most  prevaTent  road-building  material  in  the  State  is  gravel,  but  there  is 
also  an  abundance  of  limestone  over  a  considerable  area.  In  certain  restricted 
areas  there  is  an  abundance  of  granite  suitable  for  the  making  of  granite  blocks. 
Sand  and  clay  suitable  for  sand-clay  road  construction  occur  in  a  numl)er  of 
localities.  Along  the  coast  and  paralleling  it  as  far  inland  as  100  miles,  there 
ai'e  practically  no  natural  deposits  of  satisfactory  road  materials,  so  that  the 
matter  of  constructing  first-class  highways  in  this  country  is  a  question  of  im- 
porting materials.  The  most  accessible  material  is  the  shell,  dredged  from  the 
Gulf. 

Aggregate  proportions  for  equal  strength  concrete,  A.  N.  Johnson 
(Engin.  News-Rec,  84  (1920),  No.  20,  pp.  96//-566).— Tabular  data  are  given  for 
135  combinations  of  fine  and  coarse  aggregates  producing  equal  strength  con- 
crete, based  on  the  fineness-modulus  theory  of  proportioning  concrete  for 
actual  field  use  in  concrete  highway  construction. 

Concrete  beam  tests,  Northport  unit.  North  Platte  Project,  W.  H.  Fisher 
(Reclam.  Rec.  [U.  S.},  11  (1920),  No.  4,  pp.  175-178) .—Field  tests  of  reinforced 
concrete  beams,  made  to  determine  the  advisability  of  using  local  gravel  as  a 
concrete  aggregate  for  irrigation,  canal,  and  lateral  features,  are  reported. 
The  gravel  used  contained  about  20  per  cent  of  sandstone  pebbles. 

"  On  nearly  all  these  tests,  the  failure  was  in  the  mortar  or  mortar  bond 
on  gravel  except  in  those  tests  showing  an  ultimate  stress  near  2.000  lbs.  per 
square  inch,  where  a  few  of  the  sandstone  pebbles  .  .  .  were  sheared.  This 
shows  that  as  far  as  quality  of  coarse  aggregate  is  concerned  suitable  concrete 
would  be  made  from  this  gravel  for  any  and  all  required  structures.  All 
beams  that  failed  at  the  lower  unit  concrete  stresses  .  .  .  seemed  to  carry 
a  larger  percentage  of  the  coarsest  aggregate  than  those  which  failed  at  the 
higher  stresses." 

There  was  also  a  marked  increase  of  strength,  varying  from  40  to  55  per 
cent,  in  those  beams  which  were  covered  Avith  sand  while  curing  as  com- 
pared to  those  of  the  same  age  and  mix  which  were  left  exposed  to  the 
weather.  The  1 :  2i :  5  beams  covered  while  curing  for  both  30  and  90  day 
tests  were  stronger  than  the  1:2:4  beams  of  the  same  age  that  were  not  cov- 
ered while  curing. 

Concrete  mixtures  in  alkali  soils,  C.  J.  Mackenzie  (Jour.  Engin.  Inst.  ■ 
Canada,  3  (1920),  No.  k,  pp.  176-181,  figs.  5).— A  historical  review  of  the  sub- 
ject is  given,  and  the  details  of  experiments  being  conducted  in  Saskatchewan 
are  outlined,  the  results  of  which  are  to  be  reported  later.  These  consist  of 
a  series  of  actual  field  tests  of  concrete  in  the  form  and  under  conditions 
found  in  practice,  observations  of  structures  in  course  of  construction  in 
troublesome  areas,  and  chemical  and  physical  laboratory  tests. 

Cement  joints  economical  in  cast-iron  gas  pipes  (Pub.  Works,  Jf8  (1920), 
No.  10,  p.  214). — This  is  a  review  of  a  paper  by  W.  M.  Henderson  presented  at 
a  meeting  of  the  Pacific  Coast  Gas  Association,  in  which  data  from  two  years' 
work  in  laying  large  quantities  of  cast-iron  pipe  4  to  30  in.  in  diameter  are 
presented.     The  conclusion  is  drawn  that  the  cost  of  cement  mortar  in  hub 
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anil  spij^ot  joints  is  only  from  25  to  50  per  cent  of  the  cost  when  they  are 
calked  with  lead. 

The  ineohaiiiral  i»roi)orties  of  West  African  "  pooli  "  timber  (Bui.  Imp. 
Inst.  [London],  11  (1919),  No.  S,  pp.  277-280).— Tests  of  the  compressive, 
•^ii'-aring,  and  cross  bending  strengths  of  four  samples  of  so-called  pooli  timber 

rived  from  Cordia  platythyrsa  and  found  in  Sierra  Leone  and  in  the  Gaboon, 
-Nigeria,  and  Cameroons  showed  that  it  equalled  the  average  coniferous  tim- 
bers used  in  the  United  Kingdom  in  compressive  strength  and  exceeded  them 
in  bending  and  shearing  strengths.  The  weight  per  cubic  foot  varied  consider- 
ably but  was  about  the  same  as  that  of  white  pine. 

Lubrication  of  internal-combustion  eng,ines,  W.  F.  Osborne  (Poicer,  51 
(1020),  No.  15,  pp.  5.0()-593).— Beginning  witli  a  discussion  of  the  action  of 
lubricants  during  each  stroke,  this  article  takes  up  in  detail  the  various  con- 
struction and  operating  conditions  which  affect  the  choice  of  oil  for  internal- 
combustion  engines.  A  list  of  lubricating  troubles  is  given,  together  with  the 
causes  of  each. 

Low-grade  fuel  requires  new  valve  adjustment,  J.  P.  Mahoney  (Agri- 
motor, 3  (1920),  No.  7,  p.  13). — The  results  of  experiments  on  valve  adjust- 
ments of  gas  engines  i-equired  on  accoimt  of  the  present  low-grade  fuels  on  the 
market  indicate  that  tappet  clearances  should  be  increased  to  prevent  valves 
from  being  held  open  when  the  engine  is  liot.  Valve  tappet  clearances  are  advo- 
cated as  follows:  "For  engines  from  3i-in.  bore  by  5i-in.  stroke  to  4i-in.  bore 
by  5i-in.  stroke — intake  valves  0.008  in. ;  exhaust  valves  0.012  in.  For  engines 
frym  4j-in.  bore  by  G-in.  stroke  to  5-in.  bore  by  6^-in.  stroke — intake  valves 
O.of  in.;  exhaust  valves  O.OIG  in.  Never  less  but  rather  more  than  these  clear- 
ances should  \w  given." 

Uei)ort  of  the  ])ei)artniental  Committee  on  Agricultural  Machinery,  to- 
gether with  appendix  and  summaries  of  evidence  (London:  Min.  Agr.  and 
I  : <luric-s,  1920,  pp.  11+75;  abs.  in  Impl.  and  Mach.  Rev.,  45  (1920),  No.  5^0,  pp. 
r,S7-1790). — This  is  the  report  of  a  committee  of  eight  appointed  to  arrange 
for  the  testing,  adaptation,  and  improvement  of  machines  likely  to  prove  of 
value  to  agriculture;  to  examine  inventions  and  new  devices;  and  to  advise  as 
to  the  further  steps  which  should  be  taken  in  England  to  promote  the  develop- 
ment of  agricultural  machinery. 

Among  the  recommendations  of  the  committee  are  included  sections  for 
research,  standardization,  testing,  popular  information,  education,  and  advice 
and  propaganda  on  agricultural  machinery.  It  is  to  be  noted  that  the  recom- 
mendations of  this  conunittee  propose  to  consolidate  functions  on  the  develop- 
ment of  agricultural  machinery  in  England  which  are  widely  scattered  amongst 
engineering  .societies  and  State  and  Federal  institutions  in  the  United  States. 

Handy  charts  for  belts  (Tractor  and  Gas  Engine  Rev.,  13  (1920),  No.  4,  p. 
11^,  fig.  1). — A  chart  is  presented  giving  data  on  the  transmission  of  horse- 
power by  different  types  and  widths  of  belts  at  varying  speeds. 

How  to  use  the  j)Ost  drill  press,  G.  H.  Radf.baugii  (Power  Farming,  29 
(1920),  No.  5,  pp.  14,  15,  IS,  20,  figs.  23).— The  proper  use  of  the  post  drill  press 
is  described  ami  profusely  illustrated,  with  particular  reference  to  the  repair  of 
bi-(iken  farm  machinery. 

The  horse-power  problem  on  the  farm,  O.  A.  .TirvE  (U.  S.  Dcpt.  Agr.  Year- 
hook  1919,  pp.  485-495,  pi.  1,  figs.  7). — A  discussion  of  the  choice  of  farm 
power  with  particular  reference  to  the  use  of  horse  power  is  given.  This  is 
bused  upon  results  obtained  with  horse  power  on  a  number  of  representative 
farms. 

It  is  shown  that  there  are  large  variations  in  the  number  of  hor.ses  \ised 
even  for  the  same  operation  in  different  sections  of  the  country.    Other  factors 
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are  discussed  showing  the  complexity  of  the  problem,  particularly  when  it  is 
desired  to  substitute  intelligently  mechanical  power  for  horse  power. 

The  present  position  of  mechanical  road  traction,  C.  G.  Conkadi  {Jour. 
Inst.  Mech.  Engin.  [London'],  No.  9  {1919),  II,  pp.  661-701,  pis.  8,  figs.  24;  also 
in  Engineering  [London],  108  {1919),  Nos.  2813,  pp.  714-718;  2814,  pp.  764-768, 
figs.  53;  abs.  in  Electrician  [London],  83  {1919),  No.  24,  pp.  682-687,  figs.  8;  Sci. 
Abs.,  Sect.  B— Elect.  Engin.,  23  {1020),  No.  267,  pp.  121,  i22).— Descriptions  are 
given  of  the  different  kinds  of  vehicles  used  in  England  for  mechanical  trans- 
portation, together  with  considerable  data  on  operating  experience. 

It  is  concluded  that  animal  traction  and  electric  vehicles  are  the  most  ap- 
plicable for  frequent-stop  delivery,  steam  for  heavy  hauls  at  moderate  speeds 
over  comparatively  long  distances,  gas  motor  vehicles  for  work  involving  few 
stops  and  high  speeds,  and  electric  tractors  for  heavy  haulage.  Electric  vehicles 
were  found  to  possess  a  maximum  degree  of  reliability  of  95  per  cent,  gas  motor 
vehicles  90  per  cent,  and  steam  85  per  cent.  Spur  gears,  especially  internal 
gears,  are  recommended  for  reduction  gearing. 

Tests  of  an  electric  vehicle  running  with  the  differential  gear  locked  and  free 
are  also  reported.  It  was  found  that  when  the  differential  gear  was  locked  the 
power  required  was  from  7  to  12  per  cent  higher,  according  to  the  load,  and 
the  wear  on  the  tires  was  greater. 

Farm  tramways  {Min.  Agr.  and  Fisheries  [London],  Leaflet  341  {1920),  pp. 
4,  figs.  3). — This  leaflet  briefly  describes  British  practice  in  regard  to  farm 
tramways,  many  of  which  are  said  to  be  laid  down  in  parts  of  England  where 
the  land  is  flat. 

Protection  of  the  tractor  against  freezing,  G.  PASSELfecuE  {Jour.  Agr. 
Prat.,  n.  ser.,  33  {1920),  No.  4,  pp.  72,  73,  fig.  1). — An  apparatus  is  described 
which  is  to  be  attached  to  the  radiator  of  a  farm  tractor  as  a  protection 
against  freezing.  The  apparatus  is  so  constructed  that  water  from  the  radiator 
obtains  access  to  it,  this  water  freezing  before  the  water  in  the  radiator  as 
the  temperature  decreases.  The  freezing  of  the  water  in  the  apparatus  causes 
the  draining  of  the  radiator  of  the  tractor. 

Reclaiming  swamp  land  with  tractors,  W.  Ashby  {Power  Farming,  29 
{1920),  No.  5,  pp.  9,  10,  figs.  3). — A  year's  experience  in  the  reclamation  of  a 
ditch-drained  swamp  in  St.  Louis  County,  Minn.,  by  tractors  is  recorded. 

Five  tractors  were  used  as  follows:  Two  45-h.  p.  tracklaying  machines  with 
30-in.  tracks,  one  75-h.  p.  tracklaying  machine  with  24-in.  tracks,  one  20-h.  p. 
tracklaying  machine  with  6i-in.  tracks,  and  one  22  h,  p.  wheel  tractor.  These 
machines  all  did  good  work  in  breaking  on  hard  ground,  but  in  the  softer  parts 
of  the  swamp  the  45-h.  p.  machines  with  30-in.  tracks  were  the  only  ones 
which  could  be  depended  upon.  Tabular  data  show  that  the  weight  of  the 
45-h.  p.  tractors  per  square  inch  of  ground  contact  was  3.17  lbs.,  while  that  of 
the  75-h.  p.  machine  was  5.48  lbs.  and  the  20-h.  p.  machine  3.85  lbs.  The  two 
latter  machines  slid  the  tracks  on  soft  ground.  It  is  noted  that  the  three 
large  tractors  working  an  average  of  only  a  little  more  than  two  months  apiece  ■ 
broke  1,350  acres  of  wild  land,  disked  1,200  acres,  and  completed  the  seed7' 
bed  preparation  of  350  acres. 

Experiments  on  the  mechanical  cultivation  of  rice  in  Cochin  China, , 
M.  Labaste,  M.  p.  M.  Legbas,  and  P.  Morange  {Bui.  Agr.  Inst.  Sci.  Saigon 
[Cochin  China],  1  {1919),  No.  1,  pp.  4-1^;  f^^^-  in  Internatl.  Inst.  Agr.  [Rome^, 
Internatl.  R&v.  Sci.  and  Pract.  Agr.,  10  {1919),  No.  4.  pp.  ^66-^68).— Cultivation, 
experiments  in  rice  fields  and  on  red  soils  growing  Hevea  are  reported,  in] 
which  a  45-h.  p.  caterpillar  tractor  was  Tised  drawing  two  4-furrow  gang  plows] 
with  wooden  frames  and  a  Norwegian  harrow  with  a  metal  frame. 
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The  tractor  was  easy  to  drive  and  maneuver,  but  could  not  work  In  the  rice 
Oolds  as  it  sunk  too  deeply  into  tlie  soft  soil.  As  a  result  of  three  months'- 
experiments  it  is  recomniendetl  that  the  chain  tracks  be  widened  from  27.3 
in.  to  fronr  33  to  35  in.  and  fitted  with  strakes  projecting  about  3  in.  at  right 
angles  to  the  tracks  to  prevent  slipping.  The  tractor  should  also  be  supplied 
with  a  carbureter  to  enable  it  to  burn  iiaraflin,  an  electric  lighting  apparatus 
lc>  permit  night  work,  and  a  special  pulley  for  driving  farm  machinery.  It 
is  noted  that  the  hitch  point  between  the  tractor  and  plows  was  too  low, 
cruising  the  first  two  shares  to  work  -too  deeply. 

The  plows  were  unsuitable  for  rice  field  work,  the  shares  being  too  close 
together  longitudinally  ami  too  large  and  heavy.  The  system  of  lifting  with 
levers  and  toothed  sectors  should  be  replaced  by  a  system  with  a  wheel  and 
vertical  endless  screw.  The  shares  should  be  at  least  35  in.  apart  in  hori- 
zontal alignment.  The  trailing  wheels  should  be  replaced  by  very  large  and 
very  light  drums. 

Retaining  walls — their  design  and  construction,  G.  Paaswell  {New  Yorh 
and  London:  McV.ntw-Hill  Book  Co.,  Inc.,  pp.  X+275,  pis.  9,  figs.  135).— ThQ 
first  chapter  of  this  book  presents  the  existing  theories  of  lateral  earth  pressure 
and  attempts  to  codify  such  theories,  evolving  a  simple  but  well  founded  ex- 
pression for  the  thrust.  In  following  chapters  it  is  attempted  to  continue  this 
codification  throughout  the  theories  of  retaining-wall  design  so  that  a  direct 
and  c(tntinuofis  analysis  may  be  made  of  a  wall  from  the  preliminary  selection 
of  the  type  to  the  finished  section. 

Part  2  of  this  book  deals  with  construction,  including  a  full  presentation  of 
the  modern  development  of  concreting,  with  frequent  extracts  from  some  of 
the  recent  important   reports  of  laboratory  investigators.    A  feature  of  this 
section  is  data  on  the  principles  of  proper  construction  plant  selection. 
•    A  final  section  contains  specifications  and  an  extensive  bibliography. 

Securing  a  dry  cellar,  G.  M.  Warren  (U.  S.  Dept.  Agr.  Yearbook  1919, ^p. 
425-4Jt9,  figs.  2i).— Practical  information  is  given  on  the  damp-proofing  of 
cellars  and  cellar  walls,  both,  during  and  after  construction. 

Silo  construction,  C.  K.  Shedd  and  W.  A.  Foster  (Dir.  Jen.  Serv.  Agr. 
[Chile]  Bol.  50  (19J9),  pp.  66,  figs.  >}5). — This  material  has  been  previously 
noted  as  Bulletin  189  of  the  Iowa  Station  (E.  S.  R.,  41,  p.  691). 

Practical  hog  houses  for  Indiana,  C.  A.  Norman  and  J.  W.  Schwab  (Pur- 
due Agr.  E.i't.  Bui.  16,  rev.  ed.,  (1920),  pp.  8,  figs.  13). — This  is  a  revised  edition 
of  this  bulletin,  previously  noted  (E.  S.  R.,  41,  p.  58G). 

How  to  make  and  use  a  self-feeder  for  hogs,  J.  W.  Schwab  and  O.  A. 
Nokman  (Purdue  Agr.  Ext.  Bui.  90  (1920),  pp.  8,  figs.  4).— A  hog  self-feefler 
found  to  be  suitable  for  Indiana  conditions  is  described  and  illustrated,  and 
a  bill  of  materials  is  included.  'The  outstanding  features  of  this  design  are  (1) 
vertical  sides,  insuring  the  contents  feeding  down  properly,  (2)  covered 
troughs,  which  keep  out  chickens  and  weather,  (3)  divider  boards  inside  the 
feeder,  set  at  a  45°  angle  and  extending  out  into  the  troughs  a  little  past  the 
side  wall  of  the  feeder,  (4)  one  side  of  tlie  roof  and  the  comb  boards  nailed 
securely  with  the  other  side  in  two  sections,  and  (5)  an  adjustable  feed  opening. 

How  to  build  a  self-feeder  for  liogs,  C.  I'.  Thompson  (Kans.  Agr.  Col.  Ext. 
X  Form  No.  2ff  (1918),  pp.  [2],  figs.  3). — Photographs  and  drawings  of  a  self- 
feeder  for  hogs  are  given. 

Self-feeders  for  hogs,  G.  Bohstedt  (Chester  White  Jour.,  10  (1920),  No. 
12,  pp.  18-20,  figs.  8). — Self-feeders  for  hogs  adapted  to  Wisconsin  conditions 
are  desa-ibed  and  detailed  drawings  and  bills  of  material  included. 
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Electric  light  and  power  in  the  farm  home,  A.  M.  Daniels  (U.  S.  Depi. 
Agr.  Yearbook  I'Jl'J,  pp.  223-238,  Jifjs.  10). — Infoniiation  is  given  on  the  uses  of 
electric  light  and  power  on  the  farm  and  the  installation  of  wiring  systems. 

The  design  of  hot  water  heating  systems,  I-II,  W.  Ehklich  {Building  Age, 
1,2  (1920),  Nos.  1,  pp.  33-35;  3,  pp.  30-33,  flgn.  3).— Practical  methods  for  pro- 
portioning the  radiators  and  sizing  the  mains  and  branches  to  insure  successful 
installation  are  presented. 

Air  conditioning  in  private  houses,  K.  G.  Smith  (Iowa  Agr.  Col.  Off.  Pub.. 
18  {1919),  No.  22,  pp.  7,  fig.  1). — Information  is  given  on  methods  of  supplying 
moisture  to  the  air  in  houses  in  winter.  It  is  stated  that  the  humidity  of  the 
air  in  a  dwelling  house  should  not  be  less  than  30  per  cent. 

"  If  the  temperature  is  zero  and  the  outdoor  humidity  at  the  average  of  70 
per  cent,  it  requires  about  1  gal.  of  water  every  12  hours  to  properly  moisten 
the  air  required  by  one  person  when  it  is  warmed  to  a  room  temperature  of 
70°  F.  The  moisture  must  be  supplied  to  the  air  in  the  form  of  vapor  or 
steam.  To  evaporate  water  with  sufficient  rapidity  to  supply  this  moisture 
requires  either  a  large  surface,  a  high  temperature,  or  both.  Pans  which  hang 
on  the  back  of  a  radiator  do  not  have  a  lai'ge  surface  and  are  not  highly  heated, 
hence  they  are  not  very  effective.  A  small  tube,  attached  direct  to  the  radiator 
and  discharging  steam  into  the  room  is  also  used.  This  supplies  vapor  faster 
than  the  pans,  providing  there  is  steam  pressure.  ... 

"  One  of  the  most  effective  pans  made  has  a  water  space  in  the  middle  and  a 
wick  to  give  a  large  evaporating  surface.  .  .  .  Pans  may  be  made  somewhat 
more  effective  by  placing  sheets  of  blotting  paper  or  asbestos  beneath  them 
and  punching  a  needle  hole  in  the  bottom  of  the  pan.  The  paper  absorbs  the 
water  and  increases  the  evaporating  surface." 

Wai'm-air  furnace  water-pan  equipment  is  also  described. 

RURAL  ECONOMICS. 

The  agriculture  of  Ohio  (Ohio  Sta.  Bui.  326  {WIS),  pp.  5-Ul,  flOS.  163).— 
Following  a  preface  (pp.  5,  6)  by  C.  E.  Thorne,  Pa4"t  I  of  this  bulletin  consists 
of  A  History  of  the  Agriculture  of  Ohio  by  W.  A.  Lloyd  (pp.  7-S6).  In  outline, 
its  development  is  said  to  begin  with  an  era  of  preparation,  including  the 
period  of  the  aborigines  from  earliest  times  to  17SS,  and  that  of  the  pioneers 
extending  down  to  1832,  and  to  pass  through  an  epoch  of  formation  in  which 
were  the  periods  of  extension,  1832-1865,  and  of  development,  1865-1900,  to 
an  epoch  of  stabilization  with  its  periods  of  reorganization  and  of  cooperation. 

Part  II  (87-246), ''by  J.  I.  Falconer,  is  a  detailed  statistical  study  of  Ohio 
Agriculture  from  1850  to  1910,  covering  the  development  of  live  stock  industries 
and  farm  crops  in  Ohio;  the  use  of  fertilizers,  size  and  tenancy"  of  farms,  and 
the  development  of  land  values  and  prices,  as  well  as  of  railroads,  cities  and 
rural  population,  farm  machinery,  and  the  various  agricultural  regions. 

Part  III  gives  statistics  of  Crop  Production  by  Counties  in  Ohio  since  1850 
(pp.  247-427),  by  C.  E.  Thorne,  followed  by  an  abridged  description  of  the 
Principal  Soil  Types  of  Ohio  (pp.  428-437),  previously  noted  (B.  S.  R.,  34, 
p.  322). 

Minutes  of  the  farmers'  cluh  of  Pennsylvania,  E.  B.  Morris  {Philadel- 
phia: J.  B.  Lippincott  Co.,  1920,  pp.  XII +361). —'Notes  relating  to  this  organi- 
zation that  appeared  in  the  local  paper  at  intervals  between  November,  1849, 
and  July,  1859,  as  well  as  minutes  of  the  meetings  up  to  and  including  Decem- 
ber, 1919,  are  published  here. 

Lessons  from  the  history  of  the  public  domain,  C.  Tallman  (In  Soldier 
Settlements  m  the  South.    Savannah,  Ga.:  South.  Land  Cong.  Proc.,  1918,  pp. 
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S9~58). — Three  periods  in  the  history  of  land  settlement  In  Tinted  States  are 
desljniated  as  the  period  of  sale,  period  of  development  and  home  buildinK,  and. 
the  period  of  research  and  conservation,  and  a  fourth  and  latest  one  called  the 
perio<J  of  cooi)eration  is  sui,'j,'osted.  It  is  stated  that  the  chief  fertile  public 
lands  are  no  lonj^cr  available  in  the  West,  and  that  the  course  of  settlement 
and  aurlcultura!  (U'vclopmcnt  may  well  be  directed  toward  the  South  and  East. 

Land  settlement  in  Denmark,  J.  G.  Stkwart  {Jour.  Min.  Agr.  [London], 
.iO  {n)20).  No.  11,  pp.  1061-lOSO.  figs.  2).— In  this  article  is  described  the  way 
in  which  Denmark  fultills  the  conditions  deemed  essential  to  a  successful 
scheme  of  land  settlement,  providing  small  holders  with  adequate  capital, 
practical  experience,  and  sound  general  education.  It  is  concluded  that  a 
small  holder  in  Denmark  may  make  a  comfortable  living  from  about  11  acres 
provided  he  employs  no  extra  labor ;  also,  that  the  Danisli  small  holder  is 
slightly  better  equiiiped  than  the  average  in  England  and  is  more  inciinoil 
toward  cooperative  methods. 

The  development  of  pea.sant  land  holding  in  a  C^onnnune  of  Berry,  V. 
Cazuyt  (.hmr.  Ayr.  Prat.,  n.  ser.,  32  {1919),  Nos.  37,  pp.  tJfO-Utl ;  39,  pp.  7S.), 
786). — Some  stati.stics  are  given  to  show  the  increa.se  in  number  of  small 
I»easant  holdings  at  a  certain  commune  in  the  north  of  Sancerrois,  France, 
l>etweeii  1S35  and  1919,  and  to  show  the  breaking  up  of  large  estates  into 
medium  and  .small  peasant  holdings  cultivated  by  the  owner.  The  author  con- 
siders this  development  an  imi)ortant  one  for  France  both  from  the  social  and 
economic  points  of  view. 

Rural  economy  in  the  Province  of  Santiago  del  Estero,  M.  T.  Go.mi;/, 
{liol.  Min.  Agr.  [Argentina],  2.7  {1920),  No.  1,  pp.  .5.5-80).— This  province  in 
north  central  Argentina  is  described  from  the  point  of  view  of  potential  agri- 
cultural production,  depending  principally  upon  irrigation,  colonization,  and  the 
remedying  of  the  present  evil  of  ab.sentee  land  ownership.  P^nidamental  detaile<i 
accounts  of  costs  of  producing  alfalfa,  corn,  and  wheat  on  12  different  ranches 
are  given.  In  noting  the  increase  in  price  of  agricultural  products,  attention 
is  paid  to  transportation  charges  and  particularly  to  the  cost  of  charcoal  and 
wo(»d  used  f<n-  fuel  by  the  railroad  companies  in  this  region. 

A  review  of  Phili|>pine  agriculture  and  Philippine  trade  opportunities 
in  the  United  States,  P.  J.  Westek  {Philippine  Agr.  Rev.,  13  {1920),  No.  1,  pp. 
5-2.'i,  pis.  10). — This  paper  reviews  the  agricultural  progress  of  the  Philippines 
in  the  last  nine  years,  noting  the  introduction  or  development  of  specific  im- 
IMirtant  crops  and  live  stock,  the  production,  export  trade,  and  possibilities  for 
the  future  as  depending  upon  the  influx  of  capital,  particularly  from  \\\v 
United  States. 

[Zaniboanga  Province  and  the  Sulu  Archipelago:  >>atural  resources  and 
opportunities  for  agricultural  development],  P.  .J.  Wi:.sti;i!  {Philippine  Agr. 
Rev.,  13  {1920),  No.  1,  pp.  25-56,  pis.  12). — Two  descriptive  articles  are  included 
in  those  pages  relating  to  the  agricultural  industries  of  two. regions  of  the 
I'liili])piiies. 

The  development  of  Knglisli  agriculture  and  rural  life,  A.  W.  and  M.  K. 
AsUBY  {London:  Natl.  Home  Heading  Union  [1918],  pp.  32). — A  discu.ssion  is 
given  of  the  changes  in  Goverinnent  agricultural  policy  brought  about  by  thi» 
war  and  the  early  attempts  at  education,  inducement,  and  comi)ulsion  to  in- 
crease food  ))roduction  lejuilng  uj)  to  the  Corn  Pi-oduction  Act  of  1017,  witl,  a 
brief  hi.storieal  r(?sum(?  of  social  problems  arising  out  of  England's  agricultural 
system,  mainly  since  1SG5,  also  of  the  development  of  agricultural  education  and 
the  cooperative  and  rural  housing  and  town  planning  movements.  There  fol- 
lows a  consideration  of  the  general  problem  of  village  society,  orgaidzation  of 
7022°— 20 7 
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flK'  iiuiiciiUncal  laborer,  personal  prospects  for  the  l:ibor<M',  iiual  liousitig, 
vdiKatioii,  village  clubs,  and  demands  for  the  future. 

The  rural  problem,  Gokbea  {Infdnn.  Agr.  [Madrid],  10  (1920),  No.- 209,  pp. 
l-'i). — Grievances  of  farmers  over  high  railroad  freight  charges  throughout 
Spain  and  the  deleterious  effect  of  high  land  and  ocean  transportation  rates 
on  national  production  are  discussed.  Resolutions  approved  by  the  Farmei"s' 
Association  of  Spain  are  given,  favoring  tempoi-ary  Government  supervision 
and  subsidy  for  existing  railroads  and  the  construction  of  new  lines. 

Service  rendered  by  the  e.\eciitive  committee  on  national  production, 
J.  G.  P.  Lima  (Servicos  Prestados  pela  Deletjacjao  Executiva  da  I'roduccda 
Nacional.  Rio  de  Janeiro:  Min.  Agr.,  Indus.,  e  Com.  [Brasil],  1918,  pp.  58). — 
This  report  gives  an  account  of  the  work  of  the  executive  committee  on  national 
production  in  Brazil  from  January  to  November,  1918,  including  distribution  of 
agricultural  seeds,  fertilizers,  insecticides  and  machinery,  publication  and  dis- 
tribution of  agricultural  propaganda,  the  work  of  traveling  teachers,  and 
setting  a  minimum  price  on  wheat. 

Agriculture  and  cooperation,  J.  Mathai  {Bengal,  Bihar,  and  Orism  Coop. 
Jour.,  5  (1920),  No.  5,  pp.  326-331). — This  paper  notes  briefly  a  conference  be- 
tween the  agricultural  and  cooperative  departments  of  the  Government  in 
India  in  1917  relative  to  the  improvement  of  agriculture  by  the  coordination 
of  the  functions  of  the  two.  Attention  is  directed  to  the  advanages  of  joint 
purchase  and  sale,  noncredit  cooperation,  improvement  of  transportation  facili- 
ties, and  the  making  of  local  cooperative  unions  natural  self-governing  units  im 
tlie  cooperative  system  of  India. 

Report  of  the  Irisli  Agricultural  Organization  Society,  Ltd.  (Rpt.  Irish 
Agr.  Organ.  Soc,  1919,  pp.  127). — This  report  continues  essentially  information 
previously  noted   (E.   S.  R.,  41,  p.  491). 

The  flax  industry  of  Russia  and  tlie  Central  Association  of  Flax  Grow- 
ers, G.  A.  Maktiushin  (Netv  York:  The  Amer.  Com.  of  Ilitssian  Cooperative 
Unions,  1919,  pp.  22,  pi.  1,  figs.  9). — This  pamphlet  is  intended  as  a  means  of 
making  available  information  as  to  the  present  situation  of  the  flax  industry 
in  RussiH,  including  the  effect  of  the  political  situation  upon  cooperative  pro- 
duction. 

The  farmers'  purchase  power,  how  organized,  J.  M.  Mehl  (U.  S.  Dept. 
Agr.  Yearbook  1919,  pp.  381-390,  fig.  1). — This  is  a  discussion  of  the  organiza- 
tion and  control  of  the  farmers"  purchasing  power  through  cooperative  buying 
of  fai'm  supplies  for  which  warehousing,  sales,  and  unnecessary  service  expenses 
can  be  eliminated  and  purchases  standard! ;ced.  Incorporated  associations  and 
unincorporated  buying  clubs  are  outlined,  together  with  a  plan  of  operation 
covering  capital  requirements  and  method  of  conduct.  A  combination  order 
and  payment  form  is  suggested. 

Collective  bargaining  in  agricuiture,  .1.  E.  BoYi.t  (Amer.  Assoc.  Agr.  Leg. 
Bui.  6  (1920),  'pp.  35-51). — These  pages  embody  the  author's  paper  and  an 
ensuing  discussion  of  it.  The  author  notes  some  manifestations  of  the  prin- 
ciple of  collective  bargaining  in  tlie  field  of  organized  labor.  Regarding  this 
from  the  agricultural  point  of  view,  he  differentiates  between  cooperative  buy- 
ing and  collective  bargaining.  Collective  bargaining  in  agriculture  is  defined 
as  an  agreement  by  a  group  of  farmers  concerning  the  .selling  price  of  a  prod- 
uct, the  supply  of  which  they  produce  and  control.  The  development  of  this 
theory  in  the  farmer's  consciousness  is  attributed  to  the  instinct  for  a  voice  in 
the  control  of  economic  conditions,  complaint  against  price  fluctuation  and 
speculation,  and  desire  for  certainty  of  profits. 

Certain  limitations  and  dangers,  as  for  example,  limitation  of  output,  and 
two  instances  of  tlie  exercise  of  the  principle  in  the  sale  of  certified  seed  com 
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(HI  IxniK  Island  mid  of  whole  iiiilU  by  iirodiicers  supplying  New  York  CMty,  sire 
dt'scril)('<l. 

The  (livisiou  of  farm  iiu-oine  between  landlord  and  tenant,  J.  D.  Br.ACic 
(Anier.  Assoc.  A(ir.  Ley.  liul.  6  {l!t20),  pp.  6-21). — The  operation  of  demand  and 
supply  in  rent  determination  is  diseussed.  The  objection  is  offered  that  com- 
jtetltion  is  not  free,  owing  to  economic  friction  as  a  result  of  the  inflexibility  of 
tlie  farm  business,  circumstances  tending  to  keep  the  right  tenant  fi'om  getting 
on  the  right  farm,  the  bargaining  skill  of  the  landlord  or  tenant,  and  custom, 
also  that  monopoly  power  is  possible.  It  is  said,  however,  that  true  economic 
rents  probably  more  nearly  prevail  in  the  cornbelt  than  elsewl)ere. 

A  table  is  included,  illustrating  the  margin  of  variation  between  economic 
rents  and  land  valuation  on  39G  cash-rented  farms  in  southwestern  Wisconsin, 
and  figures  are  quoted  from  Minnesota  (E.  S.  R.,  41,  p.  93)  and  Iowa  (E.  S.  R., 
34,  p.  193)  studies  in  the  same  connection.  It  is  claimed  that  in  the  absence  of 
statistical  method,  which  in  itself  presents  certain  difficulties,  cash-rent  rates 
will  be  best  determined  by  prospective  net  incomes,  competition,  and  bargaining 
rather  than  by  land  values. 

Two  fiiKd  suggestions  offered  for  the  determination  of  share  rental  are  (1) 
to  follow  the  custom  of  the  community  as  far  as  possible  and  when  not  possible 
to  make  allowance  for  it  in  some  other  part  of  the  lease,  and  (2)  to  count  the 
tenant's  labor  and  management,  family  labor  and  hired  labor,  interest,  taxes, 
depreciation,  and  upkeep  on  his  ec]uii)ment  as  equal  to  the  landlord's  manage- 
nit'ut,  interest,  taxes,  upkeep,  and  depreciation  on  real  estate  and  equipment, 
■  ther  expenses  to  be  divided  half  and  half,  estimating  their  amounts  in  advance 
Ml   settling  afterwards. 

Aftficulture  and  prices,  J.  D.  Willaiu)  (Jvitr.  Farm.  Econ.,  2  (1U20),  No.  2, 
III).  10-S2). — An  account  is  given  of  problems  of  price  levels  under  peace-time 
conditions,  using  as  an  illustration  difficulties  of  price  fixing  in  the  New  England 
milk  industry  before  and  during  the  war.  Difficulties  of  competition  with 
city  buyers  between  farmers'  plants,  of  buyers'  control  over  shipping  facilities, 
with  so-called  agricultural  bankrupt!?,  and  over  the  growing  public  opinion 
unfavorable  to  the  privilege  of  collective  bargaining  are  noted  in  the  discus- 
sion of  farmers'  cooperative  ownership  of  producing  and  distributing  plants. 
The  author  endorses  cost  of  production  studies  for  educational  purposes,  but 
maintains  that  accurate  determination  of  agricultural  costs  is  impossible,  mar- 
ginal costs  being  therefore  necessarily  the  basis  of  price  fixing. 

[Statement  of  the  United  States  Wheat  Director  at  the  Trade  Confer- 
enrel,  J.  H.  Barnks  (Chicayo:  Trade  Conf.,  1920,  pp.  11). — This  outlines 
briefly  the  protection  to  the  producer  afforded  by  Government  price  regulation. 

Influence  of  depreciation  of  e.vchange  on  agricultural  production,  A.  E. 
Tayi.ok  {U.  a.  Dcpt.  Ayr.  Yearbook  1919,  pp.  189-196). — Unrest  of  European 
pea.sants  and  uncertainty  on  the  part  of  producers  in  both  importing  and  ex- 
porting regions  as  to  the  agricultural  program  for  the  spring  of  1920  is  attrib- 
uted to  the  instability  of  exchange.  The  problemi  of  purchasing  wheat  on 
credit  is  said  to  be  urgent  alike  to  buying  and  selling  nations.  Three  factors, 
(1)  the  depreciation  of  currency,  to  which  the  price  of  the  imported  article  is 
directly  (or  more  than  directly)  proportional,  (2)  the  elevated  prices  of  do- 
mestic conmiodities,  and  (3)  the  wage  level  of  the  workers,  complicate  the 
situation. 

It  is  noted  that  Europeans  are  demanding  payment  in  commodities  in  prefer- 
ence to  gold,  and  that  everywhere  there  is  a  necessity  of  return  to  normal  agri- 
cultural practices. 

Some  fundamental  problems  in  marketing  farm  products,  G.  Livi.Nii- 
BTON  {Jour.  Farm  Econ.,  2  {1920),  No.  2,  pp.  83-86). — Reasons  are  given  for  a 
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specialized  study  uf  various  lields  in  inaiketing,  and  the  importance  to  producers 
of  the  collection  and  dissemination  of  market  information,  farmers'  marketing 
organizations,  standard  grades  for  farm  products,  and  wise  legislation  in  re- 
gard to  marketing  practices. 

Report  of  division  of  markets  and  rural  organisation  in  North  Caro- 
lina, W.  [{.  Camp  (North  Carolina  Sta.  Rpt.  1919,  pp.  06-85). — This  report  gives 
recommendations  for  the  better  stoi-ing  and  marketing  of  farmers'  cotton,  basett 
on  information  gained  by  means  of  warehouse  surveys,  also  findings  of  market 
surveys  in  regard  to  grain  and  soy  beans,  peanuts,  sweet  potatoes,  fruits  auil 
vegetables,  hogs,  beef  cattle,  and  sheep  and  wool.  The  adoption  of  revised 
State  warehouse  regulations  is  noted,  and  service  work  of  tlie  division  in  pro- 
moting warehouse  and  marketing  organizations,  the  formation,  incorporation, 
and  supervision  of  credit  unions,  classing  cotton,  grading  and  inspecting  pota- 
toes, and  marketing  farm  products  is  reported  upon. 

Marketing  and  pvirchasing  demonstrations  in  the  South,  B.  Knapp  (U.  ti. 
Dcpt.  A(jr.  Yearbook  1919,  pp.  205-222,  fit).  1). — The  place  and  aim  of  market- 
ing and  purchasing  demonstrations  by  county  agents  in  the  South  are  de- 
scribed. Specific  examples  of  the  organization  of  farmers  in  Mississippi,  Ala- 
bama, and  Texas,  undertaken  by  county  agents  in  consultation  with  marketing 
specialists  in  order  to  demonstrate  the  advantages  of  cooperative  marketing,  are 
noted. 

How  to  use  market  stations,  G.  B.  Fiske  (JJ.  8.  Dept.  Agr.  Yearboolc  1919, 
pp.  91f-llJt,  figs.  10). — A  detailed  explanation  is  offered  of  the  help  and  infor- 
mation otfered  by  the  Bureau  of  Markets  in  the  way  of  market  quotations,  re- 
ports, and  interpretation  of  market  courses. 

AVhy  produce  insi)ection  pays,  H.  E.  Kramer  and  G.  B.  Fiske  ({7.  S.  Dept. 
Agr.  Yearbook  1919,  pp.  319-334,  flo^-  7). — The  food  products  inspection  service 
of  the  Bureau  of  Markets  is  described  as  a  trade  insurance  in  furnishing  re- 
liable disinterested  reports  valuable  to  both  receivers  and  shippers  on  the  quan- 
tity, quality,  grade,  and  condition  of  interstate  shipments.  The  growth  of  Fed- 
ral  inspection  since  November,  1917,  is  illustrated,  and  inspection  markets  are 
listed  and  located. 

The  Market  Reporter  (C/.  S.  Dept.  Agr.,  Market  Rptr.,  1  (1920),  Nos.  22,  pp. 
337-352;  23,  pp.  353-368,  fig.  1;  24,  pp.  353-368;  25,  pp.  385-JfOO;  26,  pp.  401- 
416). — These  numbers  contain  weekly  and  monthly  summaries  of  the  move- 
ment, marketing,  and  prices  of  specified  commodities,  tabulated  statistics  with 
interpretative  text  relating  to  market  eituations  for  important  classes  of  agri- 
cultural products,   and  foreign   market  information. 

Among  leading  articles  published  here  there  appears  one  by  E.  T.  Meredith, 
calling  attention  to  agriculture's  part  in  foreign  trade  and  to  the  fund  of  in- 
formation in  regard  to  agricultural  exports  and  imports  gathered  by  the  Bureau 
of  INIarkets  of  the  U.  S.  Department  of  Agriculture.     The  importance  of  our 
foreign  trade  is  urged.    In  No.  24  appears  the  first  of  a  series  of  articles,  which  j 
will  review  receipts  and  unloads  during  the  past  four  calendar  years  of  certain ; 
fruits  and  vegetables  at  a  number  of  large  city  markets,  this  one  relating  par- 
ticularly to  Cincinnati.     In  No.  2.5  there  is  a  brief  article  on  the  importance  of' 
the  dairy  industry  in  1919. 

Prewar  crop,  estimates  in  Germany,  A.  E.  Taylor  (U.  S.  Dcpt.  Agr.  Year- 
book 1919,  pp.  61-68,  fig.  1). — Specific  evidence  is  presented  to  show  that  the! 
German  ofticial  prewar  crop  estimates  have  been  exaggerated,  the  discussion 
being  confined  to  bread  grains  and  potatoes.     Between  1893  and  1898,  wheiij 
communal  reports  were  discontinued,  the  reports  of  State  agi'icultural  experts] 
ran  12  to  20  per  cent  higher  than  those  of  local  authorities.    Following  the  dis- 
covery of  large  discrepancies  between  the  estimates  and  an  actual  inventory^ 
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in  HUT)  n-porls  hy  coimininal  aiitli(»ritios  just  l)of<)n'  iuid  just  after  tho  harvest 
were  instituted  and  investigations  by  the  Imperial  Grain  Department  have  vin- 
ilicated  tlie  reporting  system  discredited  by  the  agrarian  party. 

Forecastinf*;  the  crops  of  the  Dakotas,  H.  L.  Mooke  (PoUt.  Sci.  QiKirt..  35 
tl!>20),  \o.  2,  pp.  20.'f-235,  ftps.  S). — The  theories  are  advanced  in  this  paper 
rhat  yields  of  spring  wheat  in  North  Dakota  may  be  more  accurately  fore- 
!<ted  from  the  accumulated  weather  changes  than  the  Government  ollicials 
•  recast  them  from  data  supplied  by  agents  in  the  field;  that  accumulated 
•  hanges,  particularly  the  raijifall  of  the  critical  growth  season  of  crops,  tend 
to  follow  a  compound  cycle  of  S  and  31  years;  and  that  the  wheat,  oats,  and 
barley  crops  tend  to  follow  the  same  constituent  cycles. 

Kxaniining  the  odicial  method  of  crop  forecasting,  it  is  concluded  that  in 
<ight  out  of  njne  cases  in  the  Dakotas  the  forecasts  from  the  weather  are  more 
ac'-urate  than  the  official  forecast  from  the  condition  of  the  ci'ops.  The  ad- 
vantage of  the  forecasts  from  the  weather  is  greater  for  the  early  months  than 
'!•  the  later  months,  that  is,  that  the  margin  between  the  two  forecasts  is 
;irrowed  with  the  approach  of  the  harvest.  In  the  one  case  in  which  the  fore- 
cast by  which  the  otTicial  method  is  better,  the  report  is  made  only  about  two 
weeks  before  the  harvest. 

Findings  of  this  and  of  earlier  studies,  one  of  which  has  been  previously 
noted  (E.  S.  II.,  41,  p.  892),  would  indicate  that  the  compound  cycles  of  8  and  4 
years  in  the  annual  rainfall  of  the  Ohio  Valley,  the  May  and  June  rainfall  in 
ilie  Dakotas,  the  yield  of  cotton  in  the  United  States,  and  the  yield  of  wheat, 
iiats,  and  liarley  in  the  Dakotas,  in  the  United  States,  in  the  United  Kingdom, 
and  in  France  are,  as  far  as  concerns  the  dates  of  their  maxima  and  minima, 
practically  synchronous. 

Monthly  Crop  Reporter  (U.  S.  Dept.  A(/r.,  Mo.  Crop  Rptr.,  6  (1020),  No.  6, 
lip.  J/'J-dO,  figs.  4). — This  contains  the  usual  estimate  of  acreage  and  produc- 
tion, and  data  relating  to  the  farm  and  market  value  of  important  products 
and  crop  conditions,  together  with  the  current  United  States  crop  summary. 

There  are  included  estimates  by  States  representing  the  proportion  of  the 
total  number  of  hogs  and  cattle  in  the  United  States  belonging  to  the  bre<Hls 
nanred,  a  chart  .showing  regions  where  long  staple  cotton  is  grown,  also  tabu- 
lations of  the  percentage  of  the  principal  spring  wheat  varieties  in  the  total 
crop,  and  of  the  perc<'ntago  of  the  total  year's  farm  work  done  each  month  in 
the  year. 

[Population  and  ajjriculture  in  South  Dakota],  S.  S.  Vishk:r  (.S*.  Dale. 
dcoL  and  Nat.  Hist.  Survey  Bui.  8  {1918),  pp.  109-12//,  figs.  6).— Statistical 
data  relating  to  population  and  notes  on  the  farming  and  stock-i'aising  indus- 
tries of  the  State  and  irrigation  projects,  with  figures  on  crop  acreage  and 
yield,  are  given. 

Keturns  of  produce  of  crops  in  England  and  AVales  with  summaries  for 
the  United  Ivingdoni  (Jid.  A<ir.  and  Fisheries  [London],  Af/r.  Statis.,  .5}  (1919), 
No.  2,  pp.  -i3-69). — This  report  continues  information  previously  noted  (E.  S. 
R.,   41,    p.   892). 

[Land  tenure  and  settlement:  Agriculture  in  New  Zealand,  1919],  J.  W. 
Butcher  (New  Zeal.  Off.  Yearbook  1919,  pp.  J,98-565,  figs.  2).— Statistical  in- 
formation, previously  noted  (E.  S.  11.,  42,  p.  90),  is  continued  for  the  later  year. 

[Agricultural  production  in  New  Zealand],  J.  W.  Butcher  (Statis.  New 
Zeal.,  3  (1918),  pp.  1-70). — These  pages  continue  information  previously  noted 
(B.  S.  R.,  41,  p.  49.3). 

Area,  classification  of  area,  area  under  crops,  live  stock,  land  revenue 
assessment,  and  transfers  of  land  in  certain  Indian  States,  G.  F.  Shikras 
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(At/r.  Slatis.  India,  33  {1916-17),  II,  pp.  III+V+116,  pi.  /).— This  volume 
oontiuue.s  statistics  previously  noted   (E.  S.  R.,  41.  p.  595). 

Area,  classification  of  area,  area  iinrler  crops,  live  stock,  land  revenue 
assessment,  and  transfers  of  land  in  Britisli  India,  D.  N.  Ghosh  {Agr. 
Stuti.s.  India,  3/,  (1917-18),  I,  pp.  IV+X+321,  pin.  C).— This  volume  continues 
.'Jtiitistics  previously  noted    (E.  S.  II.,  41,  p.  595). 

[Agricnltural  statistics  of  British  India  for  the  years  1916-17, 
1917-18],  G.  F.  Shirras  {Brit.  India  Agr.  Htatis.,  Summary  Tablen,  1916-17, 
pp.  2-10;  1917-18,  pp.  12). — These  reports  continue  data  pi-eviously  noted  (E.  S. 
R.,   37,   p.   891). 

Estimates  of  area  and  yield  of  principal  crops  in  India,  1918-19  (Dcpt. 
Statis.  India,  Est.  Area  and  Yield  Frinc.  Cropn  hidia,  1018-19,  pp.  [S]+31,  figs. 
5).— Tabulated  estimates  of  yiojds  by  provinces,  together  with  St  general  in- 
troductory note  continue  information  previously  noted   (E.  S.  R.,  41,  p.  893). 

AGRICULTURAL  EDUCATION. 

The  project  method  in  education,  M.  E.  Branch  (Boston:  Richard  O. 
Badger,  1919,  pp.  282). — This  book,  which  is  intended  primarily  for  the  use  of 
teacliers,  deals  with  the  nature  of  the  project  method,  its  relation  to  Instincts, 
and  its  social  basis ;  the  evolution  of  the  project  as  an  educational  concept ;  the 
significance  of  motivation ;  teaching  and  learning  by  projects ;  the  project  ques- 
tion, exercise,  and  problem;  manual  or  physical  projects;  mental  projects  not 
involving  mnnual  activities;  the  project  method  in  history  and  geography;  the 
reorganization  of  t!ie  coui-se  of  study;  and  the  preparation  of  the  teacher. 
Problem  (luestions  and  lists  of  references  are  included. 

The  time  emphasis  in  vocational  agriculture,  J.  W.  Day  (School  and  Soc, 
11  (1920),  No.  268,  pp.  200-202).— Attention  is  called  to  two  factors  on  the  basis 
of  which  the  allotment  of  time  in  vocational  agi'iculture  h.as  frequently  been 
made,  viz,  the  allotment  made  by  the  author  of  a  textbook  and  that  based  on 
the  preparation  and  previous  experience  of  the  instructor  himself.  The  author 
holds,  however,  that  the  main  factor  to  be  recognized  in  determining  the  time 
emphasis  is  the  farm  practice  of  the  community  itself.  Exception  to  this  prin- 
ciple, however,  may  be  made  in  the  case  of  a  crop  that  is  practically  unknown 
in  the  commiuiity  but  which  is  peculiarly  adapted  to  it.  The  attention  given 
to  any  one  plia.se  of  agriculture  will  also  necessarily  be  affected  by  its  relative 
complexity  and  by  the  previous  knowledge  of  the  students  in  regard  to  it, 
the  interest  of  the  students,  their  ability  to  grjisp  the  subject,  etc.  While  this 
method,  at  first  thought,  might  seem  to  result  in  a  narrow  type  of  training  by 
preparing  the  individual  for  farming  in  only  one  particular  locality,  it  is  l.eld 
that  the  majority  of  the  students  will  actually  farm  in  the  neighborhood  in 
which  they  receive  their  training,  and  that  even  those  who  move  to  other  sec- 
tions will  there  derive  more  benefit  from  their  definite  and  practical  course  of 
instruction  than  would  be  the  case  if  they  had  been  given  a  vague  and  theoreti- 
cal smattering  of  all  the  agricultural  practices  of  the  nation. 

The  reorganization   of  the  country   school,   A.   Dille    (U.   S.  Dept.   Agr. 
Yearbootc  1919,  pp.  289-306,  figs.  5). — The  author  discusses  the  reorganization 
of  the  rural  schools  along  educational  and  administrative  lines  to  meet  the  , 
needs  of  present  and  future  conditions  of  rural  life." 

The  necessary  educational  redirection  of  the  school,  it  is  suggested,  would 
involve  the  teaching  of  the  basic  subjects  that  belong  to  all  culture,  and  in  addi- 
tion the  subjects  that  give  to  the  pupil  the  knowledge,  the  attitude,  and  the 
technique  belonging  to  the  life  on  the  farm,  sucli  as  agriculture,  home  eco- 
nomics, and  farm  shopwork.     This  broadening  of  the  curriculum  p re.su ppo.'^es 
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better  physical  equi|)ineiir.  In  general  every  school  buildin;;  that  jicconiniodates 
100  or  more  pupils,  it  is  held,  should  provide  a  suitable  auditorium  with  a 
stage,  a  good  stereopticon,  and,  if  possible,  a  moving-picture  machine;  a  lion)e- 
economics  laboratory  with  a  lunch  room  adjoining;  a  gymnasium  with  shower 
buths  and  lavatories;  a  well-equipped  laboratory  and  classrooms  for  science 
and  agriculture;  and  a  well-equipped  room  for  farm  shopwork. 

Attention  is  called  to  certain  serious  deficiencies  of  the  rural  school,  viz,  the 
absence  of  real  professional  supervision,  insufTicient  revenue,  and  the  untrained 
teacher.  Consolidation  is  advocated  as  the  best  means  of  securing  offe<-tive 
i'(>organization  to  remedy  these  defects. 

The  future  of  agricultural  education  [in  England  and  Wales],  Loud  Lee 
OF  FAi!t;ii,\M  {Fruit,  Floicer,  and  Yeg.  Trades'  Jour.  [London],  37  (1920),  Xo.  5, 
pp.  109,  110). — In  this  sununary  of  a  recent  address  by  the  IMinister  of  Agricul- 
ture and  Fisheries,  outlining  the  plans  that  the  ministry  proposes  to  follow  in 
its  effort  to  extend  the  advantages  of  agricultural  education  and  spread  the 
results  of  agricultural  research  throughout  England  and  Wales,  it  is  stated 
that  a  policy  of  decentralization  will  be  followed  and  every  use  made  of  exist- 
ing institutions.  The  principal  effort  of  the  ministry  will  be  in  the  direction 
of  coordinating  and  stimulating  local  effort.  The  work  of  land  settlement,  it  is 
stated,  has  been  given  over  to  the  county  councils,  and  agricultural  education 
is  to  be  extended  also  to  ex-service  men  settled  on  the  land. 

The  Ministry  of  Education  is  in  close  and  sympathetic  union  with  the  Min- 
istry of  Agriculture,  and  has  asked  only  for  adequate  repre^^entation  on  the 
agricultural  subconimiltees  if  these  are  chosen  by  the  counties  to  be  the 
medium  of  educational  administiation.  It  is  left  to  the  counties  to  decide  as 
to  whether  their  educational  committee  or  their  county  agricultural  commit- 
tee is  best  fitted  to  further  the  cause  of  agricultural  education. 

In  42  counties  agricultural  organizei's  have  been  appointed,  and  special  in- 
structors in  horticulture,  dairying,  and  poultry  raising  are  contemplated.  The 
policy  of  the  mini.stry  is  also  toward  the  establishment  of  demonstration  farms, 
arable  dairy  farms,  and  demonstration  plats  for  grassland  improvement.  Great 
Importance  is  attached  to  farm  institutes,  which  are  defiiUHl  as  agricultural 
schools  with  agricultural  courses  for  farmers'  sons  who  have  complete<l  their 
school  e<lucation  and  are  about  to  go  upon  the  land,  together  with  summer  and 
other  special  courses  for  women  and  others. 

Vocational  agriculture  for  Idaho  high  schools,  C.  H.  Wilson  (Idiilio  Jiiil. 
Vocat.  Ed.,  1  {1919),  No.  1,  pp.  50). — This  bulletin  contains  the  requirements, 
together  with  suggestions,  with  reference  to  agricultural  instruction  under  the 
State  plan  for  vocational  education  in  Idaho.  .\  suggested  course  of  study  is 
outlined,  including  general  plant  production  in  the  first  year,  general  ainmal 
husbandry  in  the  second  year,  farm  machinery,  motors,  tractors,  and  concrete 
construction  in  the  third  year,  and  farm  management,  farm  accounting,  market- 
ing, and  problems  of  rural  economics  in  the  fourth  year,  with  comment.s.  A 
detailed  outline  of  the  first  and  second  year  courses,  including  suggested  field 
and  laboratory  exercises  and  practicums,  projects,  a  pupil's  project  plan  and 
!rtudy  outline,  and  references  to  the  literature ;  suggestions  with  reference  to 
tl»e  agricultural  room;  and  lists  of  api)arati  <  and  materials  for  the  laboratory 
and  of  publications  for  the  library  are  included. 

State-aided  high  school  departments  of  honieniakiitg  (I'nir.  Stat('  .V.  Y. 
Bui.  698  {1919),  pp.  11). — This  bulletin  sets  forth  the  requirements  of  the  edu- 
cation law  as  amended  to  May  10.  1919,  relating  to  State-aided  high  school 
departments  of  home  economics.  A  suggested  curriculum  for  a  high  school 
•ourse  In  home  economics  Is  included. 
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Administration  of  indi-ponrlcnt  day  household  arts  schools  (State-aided 
votational  stliools)  (Jiiil.  lid.  Ed.  Mass.,  Xo.  9  {1918),  pp.  38,  fl(js.  2).— This 
bulletin  desciibes  th*'  present  aims,  courses  of  study,  methods  of  instruction 
including  home  project  work,  types  of  cards  for  the  individual  record  of  the 
pupil,  and  promotion  and  j^raduation  of  pupils  of  the  independent  day  house- 
hold arts  schools  (State-aided  vocational  schools)  in  IVFassachusetts. 

The  training  of  children  as  a  part  of  laboratory  work  in  home  manage- 
ment, E.  Vkhmii.ye  {./our.  Home  Kcon.,  12  {1920),  No.  1.  pp.  28-^.'/).— Tho 
author  describes  a  liroject  in  the  training  of  children  undertaken  as  a  part  of 
the  laboratory  woik  in  home-nianagenient  instruction  in  the  spring  and  summer 
quarters  of  1918-19  at  the  University  of  Minnesota.  The  tli vision  of  home 
ec<momics  of  the  university  conducts  two  home-management  hous^es.  in  each 
of  which  a  child  aged  13  and  21  months,  respectively,  was  taken,  and  its  entire 
care  placed  in  the  hands  of  the  students  under  the  supervision  of  the  instructor. 
The  object  of  the  work  was  to  show  that  laboratory  work  in  the  care  of  chil- 
dren can  be  fitted  into  a  college  prograiu,  to  demonstrate  methods  of  child 
<  :ire,  both  physical  and  mental,  which  are  known  to  result  in  the  well-being 
and  development  of  the  child,  and  to  work  out  some  management  problems 
invtilved  in  the  care  of  children.  It  was  concluded  that  the  work  was  of 
decided  benefit  to  both  students  and  children.  The  most  desirable  age  for 
the  babies  is  open  to  discussion.  In  the  author's  knowledge  there  are  at  present 
18  colleges  and  universities  in  this  country  offeiing  laboratory  work  in  home 
maiuigement,  but  the  care  and  training  of  children  has  so  far  been  omitted. 

Suggested  outline  coui'se  of  study  in  animal  husbandry  for  high  schools, 
T.  P..  Meadows  (Yocat.  Div.  Pub.  Ed.  [Miss.],  Memo  D  {1919).  pp.  -I/).— Th.- 
author  presents  20  lessons  in  animal  husbandry;  suggestive  lesson  plans  in- 
dicating the  topic  and  aim  of  the  lesson,  the  class  assignment,  the  method  of 
procedure  with  the  subject  matter,  and  the  practical  work,  in  order  to  use  the 
90-minute  period  for  agricultural  instruction  to  the  best  advantage;  topical 
outlines;  a  suggested  outline  for  a  brief  course  in  dairying;  lessons  and  li.st 
of  leferences  on  bees;  and  a  list  of  suggested  reference  texts  in  animal 
husbandry. 

Animal  husbandry,  J.  L.  Tormey  and  R.  C.  Lawky  {New  York:  Amer.  Book 
Co.,  1920,  pp.  351,  flgs.  121). — This  text,  designed  for  the  use  of  teachers  of 
vocational  agriculture,  is  devoted  to  a  study  of  the  fundamental  principles  and 
the  art  of  breeding,  feeding,  and  caring  for  live  stock,  including  horses,  cattle, 
sheep,  swine,  and  poultry.  Practical  exercises  and  suggestive  home  projects  are 
Included. 

The  fundamentals  of  live  .stock  judging  and  .selection,  R.  S.  Curtis  {I'hihi- 
delpliia:  Lea  d-  Sebiger,  1920,  2.  ed.,  pp.  XII+n-.',6Jt,  flrjs.  190).— In  this  .second 
edition  of  this  text,  previously  noted  (E.  S.  R..  33,  p.  870),  only  a  few  minor 
changes  and  additions  have  been  made. 

The  essentials  of  poultry  raising,  B.  F.  Kaupp  {Kichmond,  Va.:  B.  F. 
Johnson  Pub.  Co.,  1920,  pp.  136,  figs.  5//).— This  text  on  the  essentials  of 
poultry  rai.sing  has  been  written  for  vocational  agricultural  schools.  Sugges- 
tions for  projects,  laboratory  exercises  and  skills,  and  review  questions  are 
included. 

Lessons  in  cookery. — Books  II,  Diet  for  adults;  III,  Diet  for  children, 
F.  E.  Stewakt  {Chieago:  Rnnd  McNally  <(  Co.,  1919,  pp.  yiII+257,  pi.  1,  figs. 
6;  VI I +223,  pis.  2,  figs.  49).— Book  II  of  this  series  (E.  S.  R.,  40,  p.  693),  is 
divided  into  two  main  sections  dealing  with  hearty  and  lig^it  diets,  respectively, 
for  normal  adults,  the  typical  recipes  and  menus  given  being  based  on  the 
approximate  fuel  values  of  the  foods.  It  is  aimed  to  make  the  calorie  a  term 
of  practical  meaning  for  the  student  and  housekeeper.     Special  opportunity  la 
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(►ffen-d   lor  (•niiflatiiii;  ilietetic's  with  sucli  scieiKvs  as  physics.  fli(Muisir\ ,   ami 
bacteriology. 

I{i>ok  III  presents  a  oouslderatioii  of  certain  basic  principles  and  a  collection 
vt  typical  recipes  and  menus  for  use  in  children's  diets  for  definite  ages,  ar- 
ranged in  se<iuence  from  birtli  through  high-school  age.  The  author,  who  be- 
Heves  in  individual  rather  than  group  worlv,  has  endeavored  to  construct  and 
classify  the  typical  recipes  according  to  certain  organizing  principles,  the  chief 
of  which  are  evolution  and  food  value.  The  book,  con.si.sting  of  40  cooking 
lessons,  is  intended  primarily  for  the  high  school  student  of  home  economics 
ami  covers  a  semester's  work.  Suggestions  for  definite  lessons  and  optional 
work,  chielly  chart  and  exiieriinental  problems,  for  recitation  or  home  work 
are  iiu'lud«'<l. 

Putting;  over  budget  lessons,  J.  (i.  Cation  {Jour.  Home  Econ.,  11  (1919), 
No.  11.  pp.  Jt8.'f~'f87 ) . — A  summary  is  given  of  eight  lessons  taught  by  the 
author  at  a  farm  camp  held  in  connection  with  a  Chautauqua  to  show  one  way 
In  which  clothing  lessons  may  be  linked  up  with  budget  work.  In  the  author's 
•pinion,  account  keeping  slioiild  be  included  in  the  first  j'ear  of  the  home  eco- 
nomics course,  as  many  girls  do  not  attend  a  second  year. 

Girls'  clothing  contest— Texas  high  schools,  L.  Peek  (Dept.  Ed.  Tex.  ^Bnl. 
199  (1919),  pp.  13). — Plans  for  a  1919-20  girls'  clothing  contest  are  presented 
for  consideration  of  Texas  high  scht>ols.  The  aims  of  the  contest  are  to  raise 
the  .standards  of  dress  among  girls  of  high-school  age;  to  place  the  domestic- 
art  work  on  a  more  practical,  consistent,  and  artistic  basis;  to  increase  interest 
in  the  art  of  good  dressing ;  and  to  encourage  the  subordination  of  clothing  to 
the  elliciency,  satisfaction,  happiness,  and  health  of  the  individual. 

Suggestions  for  a  demonstration  on  the  selection  of  clothing,  Z.  E.  Bige- 
i,ow  (./our.  Home  Econ.,  12  (1920),  No.  2,  pp.  69-12). — The  author  outlines  a 
suggestive  plan  for  a  demonstration  les.son  in  the  selection  of  clothing.  The 
plan  has  resulted  from  the  experience  of  several  teachers  and  is  deemed  suitable 
for  u.se  with  groups  of  any  age. 

A  course  in  home  mechanics,  T.  R.  FouLKEs  (Manual  Training  Mag..  21 
(1920),  A'o.  8,  pp.  269-212,  fig.  1). — The  author  describes  a  one-semester  course 
in  home  mechanics  offered  as  an  elective  course  to  be  carried  on  concurrently 
with  the  regular  work  in  manual  training  in  the  high  school  of  Sun  Prairie, 
Wis.  This  course  was  found  of  great  practical  value  to  the  pupil,  stimulated 
public  interest  in  the  department,  and  solved  the  problem  of  discipline  in  the 
manual-training  department. 

Household  physics,  A.  M.  Buti.ek  (Boston:  Whitcomb  d-  Barroivs,  1919,  pp 
VIII +382,  pis.  2,  figs.  361). — This  text  deals  with  the  principles  and  applica- 
tions of  tho.se  phases  of  physics  which  enter  Into  the  daily  household  life,  such 
afl  heat,  light,  sound,  magnetisiu  and  electricity,  mechanics,  and  plumbing.  The 
material  in  the  text  is  sufficient  to  allow  considerable  latitude  in  the  selection 
•>f  work  for  a  year's  course. 

Supplemental  prohlenis  in  arithmetic  for  use  in  rural  schools,  li.  M. 
Kiu-iON  (Los  Angeles  Citg  School  Dist.  School  Pub.  Jf  (1919),  3.  ed.,  rev.,  pp. 
54). — The  object  of  the  problems  comprising  this  bulletin  is  to  demonstrate  how 
the  fundamental  processes  In  arithmetic  maj  be  applletl  in  a  practical  way  to 
the  contingencies  of  everyday  life  In  rural  and  suburban  communities.  They 
are  Intended  for  grades  8  to  8,  Inclusive,  and  are  based  on  data  which  are 
helVeved  to  be  repre.sentative  of  actual  conditions. 

Training  for  rural  service,  P.  L.  Voot  (Amer.  Jour.  Sociol.,  25  (1920),  No.  5, 
p>.  562-661). — The  author  calls  attention  to  the  demand  for  trained  leadership 
as  sh»wn  in  the  call  for  county  agricultural  agents,  rural  nurses,  workers  In 

t betterment,   county   social   service   leaders,   and   ministers   interested    in 
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ruial  life.  A  cuirieuluni,  reconiiuen(l(Ml  ■  by  the  Comuiittee  on  Training  for 
Riiial  Leadersliip  of  the  National  Country  Life  ..Vssociation,  and  consisting  of 
a  niinimuni  uunilxn-  of  courses  to  he  inchuled  in  the  undergraduate  worlj  of 
tbo.'^e  preparing  for  rural  service,  is  presented.  The  subjects  include  general 
economics,  general  sociology,  rural  economics,  rural  sociology,  rural  leader- 
ship, rural  clinic,  religious  education,  farm  practice  (for  city  youth),  history 
of  religion,  public  speaking,  English,  public  health,  hygiene,  journalism,  rural 
politics,  psychology,  and  the  Bible.  Courses  should  also  be  selected  In  esthetics, 
landscape  gardening,  art,  music,  home  service,  etc.  It  is  stated  that  special 
work  along  the  lines  recommended  by  this  committee  was  begun  at  the  opening 
of  the  present  college  year  at  eight  sectarian  institutions  and  in  connection  with 
the  agricultural  colleges  at  the  universities  of  Illinois,  Wisconsin,  and  Min- 
nesota. 

MISCELLANEOUS. 

Yearbook  of  the  Department  of  Agriculture,  1919  (IJ.  S.  Dept.  Agr. 
Yearbook  1919,  iip.  790,  pi.  1,  figs.  23?).— This  contains  the  report  of  the  Sec- 
retly of  Agriculture;  29  special  articles  abstracted  elsewhere  in  this  issue; 
an  appendix  containing  a  directory  of  the  agricultural  colleges  and  experiment 
stations,  the  State  officials  in  charge  of  agricultural  and  extension  work,  and 
National  and  State  live  stock  associations ;  and  the  usual  statistics  of  the 
principal  crops,  farm  animals  and  their  products,  the  Federal  meat  inspection, 
imports  and  exports  of  agricultural  products,  crop  sunnnaries,  estimated  value 
of  farm  products,  world  production  and  export  trade  in  important  crops,  mis- 
cellaneous information  relating  to  various  crops  and  to  live  stock,  movement  of 
farm  produce,  prices  paid  by  farmers  for  miscellaneous  articles,  information 
I)ertaining  to  farm  labor,  farm  and  labor  incomes,  value  of  plow  land  by 
States,  sectional  meat  consumption  in  the  United  States,  railway  freight  ton- 
nage for  1915-18,  farm  tractors  in  the  United  States,  wagon  and  motor-truck 
hauls  from  farms  to  shipping  points,  rural  and  agricultural  popufations  and 
area  of  agricultural  land  by  countries,  and  area  and  utilization  of  the  National 
Forests. 

Forty-second  Annual  Report  of  North  Carolina  Station,  1019  {North 
Carolina  Sta.  Rpt.  1919,  pp.  [265],  pis.  13,  figs.  J,5).— This  contains  the  organi- 
zation list,  a  report  of  the  director  and  heads  of  departments,  a  financial  state- 
ment for  the  year  ended  June  30,  1919,  and  reprintsjuof  Bulletins  2.S9  and  241, 
and  Technical  Bulletins  15  and  16,  which  have  already  been  noted.  The  ex:- 
perimental  work  is  for  the  most  part  abstracted  elsewhere  In  this  issue. 

Monthly  bulletin  of  the  Western  Washington  Substation  (Washington 
Sta.,  West.  Wash.  Sta.  Mo.  Bui,  8  {1920),  No.  3,  pp.  33-.'f8).— In  addition  to  an 
article  abstracted  on  page  436  of  this  issue,  this  number  contains  brief  articles 
on  the  following  .subjects:  Gardening  Is  Real  Work,  by  J.  L.  Stahl ;  Culling  the 
Conmiercial  Flock,  by  Mr.  and  Mrs.  G.  *R.  Shoup ;  Insect  Pests  of  the  Home 
Garden  and  Their  Control,  by  A.  Frank;  and  Notes  on  Bee  Management,  by 
J.  W.  Ware. 

Publications  available  for  free  distribution  {Idaho  Sta.  Circ.  IS  [1920). 
pp.  2). 

[List  of  available  publications  of  the  Oklahoma  Station  1  {Oklohoma  Sta. 
Circ.   46    {1919),   p.   1). 

The  research  spirit  in  scientific  institutions,  B.  Youngblood  (Texas  Sta., 
Circ.  21  (1920),  pp.  8,  4)- — A  brief  discussion  of  the  research  spirit  and  of 
some  of  the  more  common  criticisms  applietl  to  .scientific  workers. 


NOTES. 


Georgia  College. — The  summer  school  held  from  June  22  to  August  1  In- 
clutied  125  wouihUmI  soldiers  receiviiij;  retrainiiifj:,  GO  men  in  the  cotton  .^railing 
school  to  prepare  studints  to  take  charj^e  of  warehouses  honded  under  Fe<leral 
laws,  60  men  and  women  ui  college  courses,  and  100  men  and  women  in  normal 
training  work.  Two  short  courses  lasting  one  week  each  were  also  held,  one 
beginning  August  10  fei*  fertilizer  salesmen  on  fei'tilizers  and  soil  conditions, 
and  the  other  heginning  August  2  for  the  275  winners  of  the  boys'  and  girls' 
clubs  scholarships.  A  series  of  farm  bureau  meetings  under  the  auspices  of 
the  extension  divi.sion  opened  at  the  college  August  3.  ^ 

P.  W.  Chapman  has  been  appointed  supervii^or  of  vocational  education  for 
the  State  with  headquarters  at  Athens,  succeeding  Robert  D.  Maltby,  who  has 
been  transferred  to  the  Federal  Board  for  Vocational  Education. 

Dr.  A.  G.  G.  Richardson,  formerly  professor  of  veterinary  i)atlioIogy  at  ihe 
Ohio  State  University,  has  been  appointed  head  of  the  veterinary  division. 

Idaho  Station. — Emery  IM.  Roller  has  been  appointed  assistant  in  agricul- 
tural chemistry. 

Kansas  College  and  Station. — B.  S.  Wilson,  for  several  years  in  charge  of 
crops  exhibit  work  and  assistant  in  cooperative  experiment.s,  has  re.signed  to 
engage  in  farming.  C.  F.  Huffman,  instructor  in  dairy  husbandry,  has  resigned 
to  take  up  connnercial  work  and  has  been  succeeded  by  R.  B.  Becker.  George 
Maxey  has  been  appointed  a.ssistant  professor  of  dairy  husbandry  and  will  have 
charge  of  dairy  manufactures. 

Kentucky  Station. — A.  L.  Darnell,  extension  dairy  specialist,  has  resigned. 
Kec<  nt  appointments  include  in  the  station  .Jack  Dorr  as  inspector  of  creameries 
and  Ethel  jM.  Snyder  as  laboratory  assistant  in  veterinary  science;  and  as  Held 
agents  in  extension  work,  R.  C.  Miller  and  W.  J.  Harris  in  animal  hu.sbandry, 
.T.  R.  Smyth  and  J.  H.  Bardsley  in  poultry,  and  Dana  G.  Card  in  marketing. 

Maine  Station. — Royden  L.  Ilanuuond,  .seed  analyst,  has  resigned  to  ac<.-ept 
a  similar  position  about  October  15  with  the  Delaware  State  Laboratory. 

Massachusetts  College. — .1.  C.  ilcNutt  has  resigned  as  head  of  tin;  depart- 
ment of  animal  husbandry  to  become  eastern  reprcs-entative  of  the  American 
Shorthorn  Breeders'  Association,  with  headquarters  at  Amherst.  R.  B.  Cooley, 
extension  assistant  professor  of  animal  husbandry,  has  re.^igned  to  become  as- 
sKstant  professor  of  animal  husbandry  at  Purdue  University.  Lawrence  R. 
Gro.se,  instructor  in  forestry  in  Bates  College,  has  been  appointed  professor  of 
forestry  vice  William  D.  Clark,  resigned. 

Minnesota  University  and  .Station. — R.  .T.  Garber,  assistant  profes.sor  of 
plant  bree<ling,  has  accepted  an  appointment  as  associate  professor  of  agronomy 
and  as-sociate  agronomist  in  the  West  Virginia  l^nivei'sity  and  Station.  IIol- 
brook  Working  has  been  a])p<)inted  assistant  professor  of  agricultural  economics. 
Mi.ssonri  Univcr.sity  and  Station. — The  university  was  unusually  well  rei)re- 
sented  this  year  at  the  State  fair.  Over  150  graduates  and  former  students  of 
the  College  of  Agriculture  exhibited  live  stock  or  other  agricultural  products  or 
lu  other  ways  participated  in  the  fair.  The  univer.sity  made  a  comprehensive 
exhibit  of  the  facilities'for  training  students,  and  a  station  exhibit  of  the  results 
of  Its  work  attracted  a  great  deal  of  attention. 
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A  home  economics  building  of  modern  design  is  to  be  ei'ected  immediately. 

E.  H.  Hug+ies,  superintendent  of  sliort  courses  and  assistant  to  the  de;in  and 
director,  has  accepted  a  position  as  professor  of  animal  husl):iiidry  at  the  Uni- 
versity of  California.  Samuel  Brody  has  been  appointed  professor  of  dairy- 
chemistry,  chiefly  for  research  woric  in  connection  with  the  Adams  project  on 
factors  influencing  the  comix)sition  of  milk.  J.  C.  Wooley,  professor  of  agricul- 
tural engineering  at  the  Idaho  University  and  Station,  has  been  appointed 
professor  of  agricultural  engineering  vice  E.  W.  Lehmann,  resigned. 

Montana  College  and  Station. — C.  N.  Arnett  has  returned  as  head  of  the 
animal  husbandry  department,  beginning  July  1.     H.  E.   Selby,  instructor  in 
farm  management  at  the  Oregon  College,  has  been  appointed  assistant  in  farm 
management  -investigations  in  the  station. 
.  Nebraska  University  and  Station. — The  resignations  on   September  1  are  jt 
noted  of  John  W.  Calvin  as  professor  of  chemistry  and  associate  chemist  in  the  1 
station  to  become  chemist  in  the  experiment  station  of  the  Dominican  Tlepublic; 
P.  L.  Gaddi.s»as  professor  of  agronomy  and  station  agronomist  to  take  charge 
of  a  farm  in  Custer  County;  and  C.  K.   Shedd  as  professor  of  agricultural 
engineering  to  engage  in  commercial  work.  g 

Nevada  Station. — The  station  is  endeavoring  to  develop  suitable  pasturagej 
or  other  feeds  to  enable  the  holding  of  immature  lambs  for  four  to  sis  weeks 
later  in  the  fall.  At  present  these  lambs  are  marketed  in  September  when  driven 
out  of  the  mountains  by  early  snows,  although  those  reared  in  eastern  Nevada 
are  still  too  young  for  slaughter.  Studies  of  desirable  mixtures  of  grains  and 
clover  for  pasturage  and  other  pasturage  problems  are  also  under  way. 

New  Hampshire  College  and  Station. — Science  notes  the  appointment  of: 
Dr.  H.  R.  Kraybill  of  the  Office  of  Horticultural  and  Poraological  Investigations,  \ 
Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  as  professor  of 
agricultural  chemistry  and  head  of  the  department.     J.  H.  Gourley,  professor 
of  horticulture  and  vice  director  and  horticulturist  in  the  station,  has  resigned 
to  bec'ome  head   of  the  horticultural  department  of  the  University  of  Westj 
Virginia. 

New  York  State  Station. ^Harold  L.  AVinston,  assistant  chemist,  resigned"! 
August  1  to  accept  a  commercial  position.  Guy  F.  MacLeod  has  been  appointed 
assistant  in  research  (entomology),  beginning  July  1. 

Oklahoma  College  and  Station. — The  resignations  September  1  are  reported 
of  Dean  H.  W.  Moorhouse  of  the  School  of  Commerce  and  Marketing,  and  of 
W.  C.  Rapp,  assistant  horticulturist,  the  latter  becoming  assistant  horticulturist  i 
at  the  University  of  Arkansas.     C.  E.  Sanborn,  professor  of  entomology  andj 
entomologist,  is  to  spend  the  coming  year  in  California  on  special  entomological 
investigations. 

Pennsylvania  College  and  Institute  of  Animal  Nutrition. — The  college  has* 
recently  received  from  the  Rockefeller  Institute  for  Medical  Research  a  grant 
of  $5,000  for  the  current  fi.scal  year  in  aid  of  the  researches  in  animal  nutrition 
which  have  been  carried  on  for  the  past  twenty  years  by  the  Institute  of  Animal 
Nutrition.  W.  J.  Sweeney  has  resigned  as  assistant  in  animal  nutrition  to 
take  effect  September  1,  and  has  been  succeeded  by  R.  M.  Meredith,  a  1920 
graduate  of  the  college. 

Recent  resignations  in  the  college  department  of  agronomy  include  Dr.  D.  S. 
Fox,  assistant  professor  of  farm  management,  to  become  farm  adviser  in  San 
Bernardino,  Calif. ;  D.  C.  Wimer,  assistant  professor  of  soil  technology,  to 
accept  a  position  in  soil  technology  at  the  University  of  Illinois :  and  F.  O. 
Bamer,  assistant  in  agronomy,  to  engage  in  commercial  work. 

Utah  College  and  Station. — A  new  20-acre  irrigated  experimental  farm  has 
been  established  at  Farmington  In  Davis  County.     The  county  furnishes  the 
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land  and  $1,OOJ  a  year  toward  opt'rating  expenses  for  such  period  as  the  sta- 
tion sees  tit  to  carry  on  exiKiriniental  work  there.  The  farm  will  be  devoted 
I"  L'eneral  agricultural  investigations.  A.  L.  Wilson  has  been  appointetl  super- 
iiiicndent. 

W.  W.  Henderson,  piofrssor  of  zttology  and  entomology  and  State  entomolo- 
gist, has  resignwl  to  lieconu*  president  of  the  Brigliain  Young  College.  Herbert  J. 
Tadv  has  been  appointetl  instructor  in  zoology  and  assistant  entomologist,  vice 
I'li.irles  .1.  Sorenson  n'signed  to  engage  in  commercial  work. 

Vermont  University. — Guy  W.  Bailey,  acting  president,  has  been  ai)pointed 
|M  (sident. 

Virginia  College  and  Station. — J.  C.  Hart,  associate  agronomist  in  the  sta- 
tion, has  been  transferred  to  the  extension  division,  assuming  the  duties  of 
•agronomist  therein  .July  1. 

Wasliington  .Station. — Otto  McCreary,  assistant  chemist  in  the  New  York 
State  Station,  hits  been  appointed  assistant  chemist  beginning  September  1, 
and  W.  I.  .N'ightingale,  assistant  bacteriologist. 

\<'w  .Journals.— The  first  issue  has  recently  been  received  of  M'orld  Afjricul- 
hirr,  which  is  being  published  at  Amher-st,  Mass.,  as  the  official  organ  of  the 

A rican  K.  F.  Farmers'  Club  and  the  World  Agriculture  Society,  aspreviously 

in,iiouMce<l  (K.  S.  U..  41,  p.  107).  The  initial  number  is  that  of  October- 
lii(  ember,  T.)l!»,  and  the  second  that  of  June,  1920,  but  quarterly  publication 
!■-  'oiitemplated. 

i  he  i)urposes  of  the  magazine  are  announced  as  follows:  To  further  a  .sym- 
pathetic understanding  anjong  all  nations  in  matters  relating  to  the  production, 
di>rributioii,  and  consumption  of  the  products  of  the  .soil;  to  encourage  study 
!  he  principles  which  should  control  the  agricultural  policies  of  the  world 
lie  end  that  every  individual  may  do  his  full  duty  and  may  enjoy  his  right- 
iiil  share  of  the  results;  to  aid  in  the  application  of  these  principles  through 
ihf  dissemination  of  information,  the  exchange  of  students  and  teachers  be- 
tween educational  institutions,  and  the  rendering  of  practical  assistance  in 
I  hi'  agricultural  regions  devastated  by  the  world  war  and  wherever  such  as- 
^!  tance  is  needed;  to  i)romote  the  correlation  on  world  lines  of  all  agencies 
■  erned  in  rural  improvement,  technical,  scientilic,  economic,  and  social,  and 

-leater  api>reciation  of  the  po.ssibilities  of  the  country  for  the  develoiiment  of 
the  highest  types  of  individual  and  .social  life. 

In  addition  to  the  World  Agriculture  Society  the  journal  expects  to  print 
oihcial  items  regarding  the  International  Institute  of  Agriculture,  the  American 
E.  F.  Farmers'  Club,  American  Country  Life  Association,  the  International 
Live  StiKk  Breeders'  Association,  the  Beaune  Connnittee  on  World  Coopera- 
tion in  Agriculture  and  Country  Life,  the  International  A.s.sociation  of  Agri- 
cultural Missions,  the  Agricultural  Club  of  the  North  Carolina  College,  and 
tlie  Agricultural  Society  of  France.  The  June  issue  contains  the  officers  of 
ilit'se  organizations;  rep<jrts  of  the  Beaune  conference  of  1910,  and  the  Belgian 
ional  conference,  and  of  the  International  Association  of  Agricultural  Mi.s- 
.^L.iis  f)f  1920:  a  memorandum  presented  to  the  Peace  Conference  on  World  Agri- 
cultural Principles  by  President  K.  L.  Buttertield  of  the  Massachusetts  Agricul- 
tural Collt^ge;  a  tribute  to  the  late  David  Lubin ;  Some  Impressions  of  French 
Agriculture  by  Capt.  E.  N.  Wentworth,  A.ssistant  Director  of  the  College  of 
Agriculture,  American  K.  F.  I'niversity;  the  State  Society  of  Agricultural 
Teaching  in  France,  by  G.  Wery,  Director  of  the  National  Institute  of  Agron- 
omy ;  several  shorter  articlese  relative  to  the  reconstruction  of  French  agricul- 
ture ;  and  other  topics. 

Hereditas,  a  journal  of  genetics,  is  being  published  by  the  Mendeliau  So- 
ciety   of    Lund,    Sweden.      The    publication    committee    is    headed    by    Dr.    H. 
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Nilsson-Ehle.  with  Robert  Larsson  as  editor.     It  is  to  be  devote<l  to  original 
contributions  on  heredity,  printed  in  German,  French,  or  English.     The  ini- 
tial   number    comprises    the    following:     The    Resistance   against    Jlcterodera 
schacJiti  of  Certain   Barleys,   its  Transmission   and   Significance   in   Practice, 
by  H.   Nilsson-Ehle ;    Hereditary    Transmission   of   Genotypical   Deaf-mutism, 
by  H.   liUndborg ;   The  Inci'eased  Rate  of  Growth   of  Pollen  Tubes   and  the  ] 
Deviation  from  the  Mendeliau  Ratio  in  (Enothera  lamarckiana,  by  N.  Heri- 
bort-Nilsson ;    The   Inheritance   of   Flower   Color  in   Pisum,   by   H.   Tedin ;    A , 
Family    with    Hereditary     (Genotypical)    Tremor,    by    E.    Bergman;    A    Few 
Genetic  Experiments  with  Papaver  rhocas  and  P.  Iwvigatrum,  by  H.  Rasmus- j 
son;  Spelt-like  Bud-sports  in  Common  Wheat,  by  A.  Akerman ;  and  Mendeliau  I 
Chlorophyll  Factors  in  AUium  cepa,  by  J.  Rasmusson. 

Zentralblatt  iiir  die  gesamte  Landwirtschaft  is  being  published  at  Liepsic^ 
under  the  editorship  of  Prof.  Dr.  Richard  von  der  Heide  and  Robert  Lewin, 
with  a  corps  of  about  65  abstractors.     A  general  abstract  journal  is  contem-  i 
plated,   to   be   issued   monthly   and   with   from   64  to   80  pages.     The   initial] 
number    contains   86   abstracts,    all    of   German    articles,    classified    into    .sec- 
tions of  meteorology  and  climatology,  mineralogy  and  geology,  physics  and  physi-1 
cal   chemistry,   agricultural   soils   and   soil    chemistry,   fertilizers,   plant   chem-j 
istry,  plant  physiology,  plant  breeding,  plant  production,  plant  diseases,  moor, 
culture,  forestry,  plant  px'oducts  and  their  utilization,  agricultural  technology^ 
animal    physiology,    digestibility    of   feeding   stuffs,    fresh    water   biology,    anc 
dairying.     An  author  and  subject  index  is  to  be  included  in  each  issue. 

MetrGii,  a  new  international  statistical  journal,  is  being  published  at  Padua,^ 
Italy,  with  Prof.  Corrado  Gini  of  the  University  of  Padua  as  editor,  and! 
an  international  editorial  board  on  which  Dr.  Raymond  Pearl  represents  the] 
United  States.  It  is  a  quarterly  journal  intended  for  contributions  to  the] 
theory  or  practice  of  statistics  of  original  value  and  likely  to  interest  sludentsj 
of  statistics.     Each  number  will  also  have  analyses  of  statistical  work. 

Ginniale  di  chimica  industriale  is  being  published  by  the  Society  of  Chemi 
cal  Industry  of  Milan  as  the  ofiicial  organ  of  that  society  and  that  at  Turin| 
The  initial  number  contains  several  original  articles,  including  the  following: 
Factors  of  Success  in  the  Dry  Distillation  of  Wood,  by  E.  Molinari ;  The  Geli 
lulose  Industry,  by  C.  Levi;  The  Problem  of  Industrial  Fuels,  by  D.  Meneglini;^ 
together  with  shorter  notes,  proceedings  of  the  societies,  etc. 

Boletm  del  Laboratorio  Municipal  de  Guayaquil  is  being  published  quat 
tei'ly  at  Guayaquil,  Ecuador.  The  initial  number  contains  articles  by  Drs.' 
G.  S.  Ponce  and  Jos6  R.  Palma  on  the  Necessity  of  Milk  Control  and  Bacte- 
riological Examinations  in  Relation  to  Infant  Mortality ;  by  Dr.  G.  A.  Fassio 
entitled  The  Campaign  Against  Ankylostomiasis;  by  Drs.  Ponce  and  Palma 
on  Adulteration  of  Seeds  of  Vetch ;  by  Dr.  C.  D.  Andrade  on  Nutrition ;  and 
by  Dr.  L.  E.  Tamaj'o  on  the  Analysis  of  Wines  from  the  Native  Fruits. 

Revista  Ganadei-a  is  being  published  semi-monthly  by  the  Argentine  Short- 
horn and  Aberdeen  Angus  Associations  and  others  interested  in  animal  hus- 
bandry. The  initial  number  contains  brief  accounts  of  these  associations 
and  the  I^ural  Society  of  Argentina,  notes  as  to  j-ecent  importations  of  pure 
bred  stock,  variou^s  short  articles,  news  notes,  etc. 
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Effort  of  premature  freezing  on  composition  of  wheat,  I\I.  J.  Br.isii  {Jour. 
Ayr.  h'cscarrh  [U.  .S'.],  ID  il'J20),  Xo.  J,,  pp.  iSi-iSS). —Tliis  paper,  from  the 
Montana  Experiment  Station,  presents  the  results  of  an  investif,''ation  of  tlie 
effects  of  premature  freezing  on  the  more  important  chemical  constituents  of 
the  wheat  kernel,  particularly  the  nitrogen  compounds  from  which  the  gluten 
is  formed. 

In  order  to  obtain  samples  of  sound  and  frozen  wheat  of  the  same  varieties 
and  grown  as  iiearlj'  as  possible  under  the  same  conditions,  plats  were  seeded 
at  intervals  of  a  week  for  about  two  months,  the  wheat  in  all  the  plats  being 
cut  shortly  after  maturity  or  innnedlately  after  the  first  killing  frost.  A 
series  of  samples  was  obtained  in  1917  and  1918.  The  wheat  from  the  1917 
series  was  brought  to  the  granary  shortly  after  cutting,  thrashed  when  dry 
enough  to  permit,  and  stored  in  a  room  where  the  temperature  was  abnormally 
high.  The  wheat  from  the  1918  series  was  allov>ed  to  remain  in  the  field 
through  the  winter,  after  being  cut  and  shocked,  the  grain  being  thus  subjected 
to  severe  weathering.  The  chemical  analyses  of  the  grain  from  the  two  series 
indicated  a  very  appreciable  effect  on  the  biological  properties  aside  from  the 
effects  of  freezing.  This  was  noted  principally  in  a  higher  a-amino  and  amid 
nitrogen  content  in  mature  samples  of  the  1918  series  than  in  corresponding 
samples  of  the  1917  series. 

The  frozen  wheat  in  each  series  was  found  to  contain  larger  amounts  of 
nonprotein  nitrogen,  reducing  sugars,  and  acid-reacting  constituents  than  the 
sound  wheat  of  tlie  same  series.  The  a-amino  acid  fraction  of  tlie  nonprotein 
nitrogen  was  also  considerably  higher  in  the  frozen  than  in  the  sound  wheat. 
In  the  most  severely  frozen  sample  of  the  1917  series  nine  times  as  much  of 
the  total  nitrogen  of  the  wheat  was  in  the  a-amino  form  as  in  the  sample  which 
matured  earliest. 

The  effect  of  these  factors  on  the  milling  and  bread-making  value  of  wheat 
is  to  be  considered  in  a  later  publication. 

Influence  of  fermentation  on  the  starch  content  of  experimental  sihige, 
A.  W.  Dox  and  L.  Yodkr  (Jovr.  Agr.  Research  [IJ.  S.],  19  {1020),  Xo.  J/,  pp. 
nS-179). — This  contril)ution  from  the  Iowa  Experiment  Station  supplements 
previous  studies  on  the  chemical  changes  occuring  during  the  fermentation  of 
corn  silage  (E.  S.  K.,  29,  p.  712)  by  an  investigation  of  possible  changes  occur- 
^3  ring  in  the  starch  of  the  corn  during  fermentation.  Normal  experimental  corn 
•  silage  at  various  stages  of  fermentation  was  examined  for  total  acidity,  alcoliol, 
total  sugar,  and  starch.  Qualitative  tests  were  also  made  for  soluble  starch 
and  dextrius.    The  results  obtained  are  summarized  as  follows: 
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"Changes  in  total  acidity,  alcohol,  and  snp:ar  are  entirely  independent  of 
tlie  starch  content  of  the  ensiled  corn  and  of  the  silage  produced  from  it.  The 
first  intermediate  products  resulting  from  the  decomposition  of  starch  are 
not  pre.sent  in  demonstrable  quantities.  The  starch  content  remains  constant 
throughout  the  fermentation  process.  The  starch  granules  remain  intact,  under- 
goii;g  no  physical  change  that  can  be  detected  by  microscopic  examination." 

The  composition  of  oil  of  chonopodium  from  various  sources,  E.  K. 
Nelson  (Joui:  Awcr.  Chem.  Soc,  /f2  {li)20),  Xo.  6,  pp.  J20'f-120S).— This  is  the 
report  of  an  examination  at  the  Bureau  of  Chemistry,  U.  S.  Department  of 
Agriculture,  of  samples  of  native  oil  of  chenopodium. 

Of  7  authentic  samples  collected  from  different  distilling  plants  all  complied 
with  the  requirements  of  the  U.  S.  Pharmacopceia  and  contained  from  60  to  77 
per  cent  of  the  active  constituent  ascaridol.  The  oil  distilled  from  wild  plants 
collected  in  Florida  was  found  to  contain  less  ascaridol  than  the  oil  distilled 
from  cultivated  plants  in  Maryland. 

The  chemical  composition  of  cottonseed  oil,  G.  S.  Jamieson  and  W.  F. 
Baughman  (Jour.  Amer.  Chem.  Soc,  42  (1920),  No.  6,  pp.  1197-1204).— An  anal- 
ysis is  reported  from  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agricul- 
ture, of  a  sample  of  cottonseed  oil  cold  pressed  by  means  of  an  oil  expeller  from 
Sea  Island  cotton  seed. 

The  lead  salt  ether  method  gave  a  yield  of  23  per  cent  of  saturated  acids 
and  72.5  per  cent  of  unsaturated  acids.  The  iodin  number  (Hanus)  of  the 
unsaturated  acids  was  142.2,  the  saponification  number  199.4,  and  the  mean 
molecular  weight  281.3.  The  percentage  composition  of  the  oil  calculated  a.s 
glycerids  was  as  follows:  Myristic  acid  0.34,  palmitic  acid  20.04,  stearic  acid 
1.98,  arachidic  acid  0.58,  oleic  acid  0.53,  and  linolic  acid  0.64  per  cent. 

Oil  of  Rubieva  multiflda,  E.  K.  Nelson  (Jour.  Amer.  Chem.  Soc,  42  {1920), 
No.  6,  p.  1286). — An  analysis  is  reported  of  the  essential  oil  of  R.  multiflda. 

Preparation  of  peptone  (Rpt.  Bombay  Bact.  Lab.  1918,  pp.  9,  10). — A  satis- 
factory substitute  for  Witte's  peptone  has  been  prepared  by  M.  B.  Soparkar  as 
follows : 

Casein  obtained  from  skim  milk  is  digested  for  a  few  days  at  40°  C.  with 
proteolytic  enzyms  derived  from  the  pancreatic  glands  of  goats.  Further  diges- 
tion is  then  prevented  by  boiling,  and  the  resulting  extract,  consisting  of  a  mix- 
ture of  proteoses,  peptones,  polypeptids,  and  amino  acids,  is  evaporated  to  dry- 
ness and  pulverized. 

The  products  of  the  "  acetone:  n-butyl  alcohol  "  fermentation  of  carbo- 
hydrate material,  with  special  reference  to  some  of  the  intermediate  sub- 
stances produced,  J.  Reilly,  W.  J.  Hickinbottom,  P.  R.  Henley,  and  A.  G. 
Thaysen  (Biochem.  Jour.,  14  {1920),  No.  2,  pp.  229-251,  figs.  2).— This  is  a 
report  of  a  quantitative  examination  of  the  intermediate  substances  and  end- 
products  of  the  acetone-butyl  alcohol  fermentation  of  carbohydrate  material 
(6.5  per  cent  maize  mash)  under  varying  conditions.  The  results  obtained  are 
summarized  as  follows : 

"  In  the  fermented  mash,  acetic  and  butyric  acids  are  present  in  varying  pro- 
portions. During  the  progress  of  the  fermentation  the  ratio  of  butyric  acid  to 
acetic  acid  increases  with  the  increase  in  the  acidity  of  the  mash,  reaching  a 
maximum  when  the  acidity  is  at  its  highest.  With  the  production  of  '  oil '  the 
ratio  of  butyric  acid  to  acetic  acid  diminishes  until  the  mash  contains  an  excess , 
of  acetic  acid.  If  the  acidity  is  neutralized  by  the  addition  of  calcium  carbonate,] 
the  calcium  salts  of  the  acids  present  in  the  mash  i-eplace  the  acetone  and 
«-butyl  alcohol,  and  these  latter  ai-e  produced  in  almost  negligible  amount.  Ir 
the  presence  of  calcium  carbonate,  however,  the  fermentation  proceeds  as  fan 
as  the  point  corresponding  to  the  maximum  acidity  in  a  normal  fermentatioi 
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It  is  extremely  proliable  that  acetic  and  butyric  acids  are  not  tlie  only  acids 
present.  The  type  of  infection  most  frequently  observed  in  the  fermentinfj  mash 
produces  lactic  acid.  When  the  mash  is  infected  in  this  way,  the  amount  of 
volatile  acid  accounted  for  by  the  Duclaux  estimation  is  lower  than  in  the  case 
of  a  normal  fermentation. 

"  When  acetic  acid  is  added  to  the  fermenting  mash,  an  increased  yield  of 
acetone  is  obtained,  the  yield  of  ?)-butyl  alcohol  being  unchanged.     Propionic, 
and  butyric  acids  when  added  appear  to  be  converted  into  the  corresponding 
alcohols.     An  increased  yield  of  acetone  has  been  obtained  by  the  addition  of 
aceto-acetic  ester." 

The  properties  of  a  specially  prepared  enzymic  extract,  polyzime,  com- 
paring its  starcli  liquefying  power  with  malt  diastase,  J.  Takamink,  jr. 
and  K.  Oshima  (Jour.  Amcr.  Chem.  .S'oc,  .'/2  (1020),  2\^o.  6,  pp.  1261-1265).— 
A  comparison  of  the  properties  of  polyzime,  a  commercial  enzymic  extract  of 
AspcrffiUus  on/zce,  with  those  of  standard  malt  is  reported,  together  with  a 
chemical  analysis  of  polyzime.  The  amyloclastic  power  was  determined  by 
the  Wohlgenuith  method  (E.  S.  R.,  20,  p.  208)  and  the  saccharogenic  power 
by  the  Lintner  method. 

The  o|)tinnim  temperature  of  starch  liquefaction  by  both  polyzime  and  malt 
extract  was  ">°  C.  for  a  digestion  period  of  from  30  minutes  to  2  hours  and 
-10°  for  24  hour-s.  The  optimum  reaction  of  the  solution  in  both  cases  was 
neutral  or  faintly  acid. 

The  amyloc'astic  power  of  polyzime  proved  to  be  from  three  to  five  times 
as  great  as  that  of  malt  extract,  while  the  saccharogenic  power  was  consider- 
ably less.  The  diastatic  power  of  polyzime  showed  no  decrease  at  tempera- 
tures below  -10°  but  a  progressive  increase  with  increasing  temperatures 
above  40°. 

An  improved  comparator,  L.  H.  Cooi.kdge  (Jour.  Indus,  and  Engin.  Chem., 
1.2  ilfl20),  No.  5,  pp.  400,  500,  figs.  2). — This  is  a  modification  of  the  comparator 
of  Hurwitz,  Meyer,  and  Ostenberg.^ 

Two  sliding  test-tube  racks  each  containing  six  tubes  are  so  arranged  in  the 
comparator  that  the  one  carrying  the  standard  tubes  can  be  slid  back  and 
forth  until  a  tube  is  found  that  compares  in  color  with  the  first  unknown  in 
the  second  rack.  The  second  rack  is  then  moved  along  one  place  and  the  read- 
ing of  the  second  unknown  found  in  the  same  way.  The  readings  may  be 
made  by  using  light  directly  transmitted,  or  the  comparator  may  be  tlltetl  so 
that  light  is  reflected  from  a  white  surface  through  the  tubes. 

This  modified  apparatus  is  said  to  make  it  possible  to  compare  in  a  short 
time  a  large  number  of  unknowns  with  the  standard  tubes. 

The  combination  of  fractionation  with  si>ectrophotometry  in  proximate 
organic  analysis,  W.  K.  Matiiewsox  {.Jour.  Anirr.  Chcni.  Soc,  1/2  (1020),  Xo. 
6,  pp.  1277-121/0).— Tliifi  contribution  from  the  Hureau  of  Chemistry,  U.  S.  De- 
partment of  Agriculture,  consists  of  a  brief  description  of  a  procedure  for  the 
estimation  of  small  amounts  of  organic  compounds  by  converting  them  into 
colored  derivatives,  separating  them  from  the  excess  of  the  reagents  and 
from  any  other  colored  substances  present  by  fractionation  with  immiscible 
solvents,  and  finally  estimating  them  by  the  spectrophotometric  method. 

A  few  experiments  illustrating  the  method  are  described. 

A  method  for  the  determination  of  bromin,  F.  WOnsche  (Arch.  Expt. 
rath.  V.  Pharmnhol.,  8.}  (,1019),  Xo.  6,  pp.  32H-S.3S.  fig.  i).— The  method  de- 
pcribe<l,  which  is  said  to  be  applicable  to  the  determination  of  small  amoimts 
of  bromin  in  organic  substances,  consists  in  oxidizing  the  substance  first  with 

»  Johns  Uopkins  Hosp.,  Bui.  27(1916),  p.  IG. 
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sodium  peroxid  to  convei't  the  organically  combined  bromin  Into  broniids  and 
then  in  sulphuric  acid  solution  with  potassium  permanganate  to  liberate  the 
bromin. 

Tke  bromin  set  free  is  led  into  a  flask  containing  a  definite  volume  of  a  0.1 
per  cent  fuchsin  solution  decolorized  by  sulphurous  acid.  The  amount  of 
bromin  is  determined  by  matching  the  violet  color  produced  in  the  reagent  with 
standards  of  gentian  violet,  methylene  blue,  or  fuchsin. 

It  is  stated  that  with  this  method  0.2  mg.  of  bromin  in  50  gm.  of  animal 
organs  can  be  estimated  with  accuracy. 

Note  on  the  solubility  of  benzidin  sulphate  in  water,  C.  S.  Bisson  and 
A.  W.  Christie  (Jour.  Indus,  and  Enyin.  Chem.,  12  {1920),  No.  5,  pp.  .'f85,  JfS6). — 
The  solubility  of  benzidin  sulphate  at  different  temperatures  has  been  deter- 
mined by  agitating  an  excess  of  the  purified  salt  with  distilled  water  in  a  con- 
stant temperature  thermostat,  and  eitlier  evaporating  a  measured  volume  of 
100  or  200  cc.  to  dryness  in  a  platinum  dish  on  the  steam  bath,  drying  at  100°  C, 
cooling  in  a  desiccator,  and  weighing,  or  by  titrating  a  measured  volume  of  the 
solution  with  n/20  potassium  permanganate  after  the  addition  of  5  per  cent 
of  sulphuric  acid. 

The  two  methods  gave  concordant  results  at  all  temperatures  except  80°,  tliB 
solubility  increasing  from  0.049  and  0.04S  gm.  per  liter  at  0°  C.  to  0.141  and 
0.149  gm.  at  50°  as  determined  by  the  gravimetric  and  volumetric  methods, 
respectively.  These  results  are  thought  to  indicate  the  necessity  of  using  a 
minimum  amount  of  cold  water  in  washing  the  benzidin  sulphate  in  quantita- 
tive determinations  of  sulphate. 

Chemical  soil  analysis,  P.  Mxjntee  {Landw.  Vers.  Sta.,  9Jf  {1919),  No.  S-4, 
pp.  18 1-1 S9).— Thin  is  a  study  of  the  efficacy  of  various  concentrations  of  hydro- 
chloric acid  at  different  temperatures  as  solvents  for  silica,  Iron,  aluminum, 
potash,  and  phosphoric  acid  in  soils. 

The  best  results  in  general  were  obtained  with  the  digestion  of  the  soils  in  the 
cold  with  concentrated  HCl  (25  to  30  per  cent).  Hot  concentrated  HCl  gave 
slightly  better  results  for  potash  and  phosphoric  acid. 

As  a  general  method  of  extraction  the  author  recommends  that  300  gm.  of 
the  sample  be  mixed  with  900  cc.  of  concentrated  HCl  and  shaken  occasionally 
for  48  hours.  The  solution  is  then  decanted  and  filtered  and  300  cc.  of  the 
filtrate  evaporated  with  ammonium  chlorid  on  a  water  bath. 

A  protein  color  reaction,  S.  Edlracher  {Hoppe-Seylcr's  Ztschr.  Physiol. 
Chem.,  105  {1919),  No.  5-6,  pp.  240,  2Jfl).— On  shaking  a  protein  solution  with 
sodium  hydroxid  and  dimethyl  sulphate  until  the  latter  is  decomposed,  and 
then  adding  concentrated  sulphuric  acid  to  form  a  layer  at  the  bottom  of  the 
tube,  a  bluish  red  color  zone  is  said  to  form  at  the  juncture  of  the  two  liquids. 
The  color  is  caused  by  tryptophan  and  resembles  somewhat  the  glyoxylic  re- 
action for  tryptophan.  The  test  is  considered  to  be  more  delicate  than  the 
bromin  test  for  free  tryptophan. 

The  esteriflcation  of  alpha  amino  acids,  H.  A.  Shonle  and  H.  H.  Mitchell 
{Jonr.  Amer.  Chem.  Soc,  42  {1920),  No.  6,  pp.  1265-1277).— The  authors  discuss 
the  methods  which  have  so  far  been  used  in  following  the  rate  of  esteriflcation 
in  the  analysis  of  proteins,  and  describe  experimental  work  leading  to  a  satis- 
factory modification  of  the  titrimetric  method  which  invoh'cs  the  use  of  the 
Sorensen  formaldehyde  titration  of  amino  acids. 

In  the  method  as  finally  adopted,  the  free  amino  acid  acidity  in  samples  with- 
drawn from  the  esterification  flask  is  titrated  together  with  the  free  mineral 
acid  acidity  after  the  destruction  of  the  amino  groups  and  ammonium  salts 
with  formaldehyde.  The  determination  of  the  free  and  combined  HCl  (the 
only  mineral  acid  present)  is  obtained  by  a  Volhard  chlorin  titration,  and  the 
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ilillerence  between  these  two  titrations  represents  tlie  free  amino  acid  acidity. 
The  total  amino  acid  acidity  is  determined  by  a  similar  procedure  with  an 
aliquot  of  the  sample  after  saponification  with  dilute  IICl.  From  these  two 
results  the  unesterilied  amino  acid  is  calculated  by  difference. 

In  the  case  of  hiy;lily  colored  mixtures,  decolorization  should  lirst  be  effected 
by  the  addition  of  aluminum  sulphate  to  the  hydrolyzate  made  alkaline  with 
barium  hydroxid  and  subsequently  filtered. 

The  results  are  given  of  the  application  of  this  method  to  mixtures  of  amino 
acids  from  casein,  vignin,  gelatin,  and  vegetable  albumin,  to  mixtures  rich  iu 
duuuiuo  acids,  and  to  individual  amino  acids.  In  a  single  esterification  alanin 
was  esterified  96,  lysin  82,  and  glutamic  acid  85  per  cent.  In  the  case  of 
mixtures  of  amino  acids  a  single  esterification  yielded  as  high  as  90  per  cent 
of  the  amino  acid  acidity. 

A  method  for  the  determination  of  cystin,  Y.  Okuda  {Jour.  Col.  Ayr.,  Imp. 
Univ.  Tuhiio,  7  (liUO),  Ao.  1,  pp.  60-76).— In  the  method  described,  10  cc.  of  a 
20  per  cent  NaOH  solution  is  added  to  10  cc.  of  a  5  to  10  per  cent  IICl  solution 
of  cystin.  The  solution  is  then  titrated  with  a  solution  of  potassium  bromate 
containing  8.35  gm.  KBrOa  in  one  liter  of  water  until  the  faint  yellow  color 
produced  remains  for  one  minute. 

The  presence  of  histidin,  which  also  absorbs  bromin,  is  said  not  to  interfere 
with  the  reaction,  as  the  velocity  of  the  reaction  of  cystin  for  bromin  is  uuich 
higher  than  that  of  histidin.  In  the  presence  of  tyrosin  the  bromate  titration 
corresponds  to  the  sum  of  tyrosin  and  cystin.  This  necessitates  either  a 
separate  determination  of  the  tyrosin  or  of  the  cystin  by  one  of  the  customary 
methods. 

Some  observations  on  the  color  changes  of  the  diphcnylamin  reaction, 
E.  M.  Harvey  {Jour.  Amer.  Chem.  Sac,  Jf2  {1920),  No.  6,  pp.  12^5-12Ji7,  fig.  1).— 
The  author  reports  a  study  at  the  Oregon  Experiment  Station  of  factors 
influencing  the  production  and  intensity  of  the  coloration  of  the  diphenylamin 
reaction  as  a  inichrochemical  test  for  nitrates  in  plant  tissues. 

The  concentration  of  the  sulphuric  acid  was  found  to  be  the  most  important 
factor,  three  distinct  color  changes  resulting  from  a  gradual  increase  in  con- 
centration. The  amounts  of  diphenylamin  and  of  nitrate  which  could  be  used 
without  altering  the  reaction  varied  within  rather  wide  limits.  Variable 
temperatures  between  20°  and  50°  appeared  to  have  vei*y  Ittle  effect  except 
on  the  time  required  for  the  development  of  maximum  coloration.  A  considera- 
tion of  these  and  other  less  important  factors  has  led  to  the  suggestion  of  slight 
modifications  in  the  usual  formulas,  as  follows : 

The  modified  I'eagent  is  made  up  of  0.05  gm.  of  diphenylamin,  7.5  cc.  of  95 
to  96  per  cent  PLSOj,  and  2.5  cc.  of  a  10  per  cent  aqueous  solution  of  potassium 
chlorid.  This  salt  is  substituted  for  hydrochloric  acid  on  account  of  its  form- 
ing less  free  HCl  during  the  mixing.  This  reagent  is  applied  directly  to  a  thin 
section  of  the  tissue  on  a  glass  plate  or  microscope  slide. 

Determination  of  lactose  in  altered  milk,  E.  Hildt  {Ann.  Falsif.,  IS 
{1920),  No.  135-136,  pp.  2i-25).— Previously  noted  from  another  source  (E.  S. 
R.,   43,    p.    14). 

Butyl  alcohol  as  a  medium  for  the  determination  of  saponification  num< 
bers,  A.  M.  Pakdee,  II.  L.  Hasciie,  and  E.  E.  Reid  {Jour.  Indus,  and  Engin. 
Chem.,  12  {1920),  No.  5,  pp.  ^81,  7/82).— The  results  are  reported  of  duplicate  de- 
terminations of  the  saponification  numbers  of  various  fats,  oils,  and  waxes  with 
ethyl  and  butyl  alcohols  as  fat  solvents.  The  data  corroborate  the  conclusions 
of  Pardee  and  Reid  previously  noted  (E.  S.  R.,  42,  p.  502)  that  butyl  alcohol 
Is  superior  to  ethyl  alcohol  as  a  medium  for  quantitative  saponification. 
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A  method  for  the  determination  of  taurin  in  muscles,  Y.  Okuda  and  K. 
Sanada  {Jour.  Col.  Ayr.,  Imp.  Univ.  Tokyo,  7  U'Jl'J),  No.  1,  pp.  77-cS'O ) .— The 
niPthocl  consists  in  first  removing  otlier  sulpliur  compounds  such  as  proteins, 
sulpliates,  and,  if  necessary,  cystin,  from  a  water  extract  of  the  material  by 
successive  treatment  with  acetic  acid,  basic  lead  acetate,  sulphuric  acid,  phos- 
photungstic  acid  (if  cystin  is  present),  barium  hydroxid,  and  ammonium  car- 
bonate. In  the  final  filtrate  tlie  sulphur  is  determined  as  barium  sulphate  and 
the  amount  of  taurin  calculated  by  multiplying  the  weight  of  the  sulpliate  in 
grams  by  0.53.">S. 

Determinations  by  this  method  ai'e  reported  of  tlie  taurin  content  of  the 
muscles  of  certain  varieties  of  fish,  Mollusca,  and  Crustacea.  Taurin  was 
found  in  varying  amounts  in  all  the  muscles  examined,  the  largest  amounts 
being  found  in  Mollusca. 

The  distribution  of  certain  chemical  constants  of  wood  over  its  proxi- 
mate constituents,  W.  H.  Doke  (Jour.  Indus,  and  Enyin.  Chem.,  12  (1920), 
No.  5,  pp.  Jf72-Jf76,  fig.  1). — In  continuation  of  the  study  at  the  California  Ex- 
periment Station  of  the  proximate  analysis  of  wood  (E.  S.  R.,  42,  p.  614), 
experiments  have  been  conducted  to  determine  the  distribution  of  furfural- 
yielding,  acetic-yielding,  and  methoxy  groups  over  the  two  chief  proximate 
groups  cellulose  and  lignin,  the  experiments  being  confined  to  redwood  sawdust. 

It  was  found  that  about  half  of  the  furfural-yielding  groups  are  associated 
with  the  cellulose,  but  only  a  small  amount  with  the  lignin.  Tlie  true  pentosans 
are  hydrolyzed  and  removed  during  chlorination. 

The  acetic-yielding  groups  were  found  to  be  partly  associated  with  the 
cellulose  and  slightly  with  the  lignin,  while  a  small  amount  is  apparently 
detached  from  either.  The  methoxy  groups  are  wholl.y  associated  with  the 
lignin  and  may  be"  partially  split  off  from  it  by  acid  hydrolysis. 

"  In  the  summative  analysis  of  coniferous  woods,  all  of  the  acetic-yielding 
and  methoxy  groups  and  part  of  the  furfural-yielding  groups  may  be  disre- 
garded as  already  accounted  for  in  the  cellulose  and  lignin.  The  furfural- 
jlelding  substances  contained  in  the  chlorination  washings  and  representing 
hydrolyzed  pentosans  should  be  estimated." 

The  proximate  analysis  of  coniferous  woods,  W.  H.  Dore  {Jour.  Indus, 
and  Engin.  Chem.,  12  {1920),  No.  5,  pp.  Jf76-^79). — This  paper  considers  in  de- 
tail certain  modifications  of  the  method  proposed  by  the  author  for  the  proxi- 
mate analysis  of  wood  (El.  S.  R.,  41,  p.  14),  considered  advisable  as  the  result 
of  the  study  noted  above  and  a  previous  contribution  (E.  S.  R.,  42,  p.  614). 
Revised  methods  are  given  for  the  estimation  in  coniferous  woods  of  the  follow- 
ing constituents :  Loss  on  drying,  benzene  extract,  alcohol  extract,  cellulose, 
lignin,  soluble  pentosans,  mannan,  and  galactan. 

Complete  analyses  of  redwood,  yellow  pine,  and  sugar  pine  by  these  methods 
are  reported,  in  all  of  which  a  summation  of  slightly  over  100  per  cent  was  ob- 
tained. The  results  are  thought  to  indicate  that  overlapping  of  the  proximate 
groups  has  been  largely  avoided,  and  that  the  method  acco\ints  for  all  impor- 
tant constituents. 

The  true  tanning  value  of  vegetable  tanning  materials,  J.  A.  AVilsox  and 
E.  J.  Kern  {Jour.  Indus,  and  Engin.  Chon.,  12  {1920),  No.  5,  pp.  465-.',69,  figs. 
S;  also  in  Jour.  Amer.  Leather  Chem.  Assoc.,  15  {1920),  No.  5,  pp.  295-308,  figs. 
S). — A  new  method  of  determining  the  true  tanning  value  of  vegetable  tanning 
materials  is  described  which  is  considered  by  the  author  to  be  much  more  accu- 
rate than  the  official  method  of  the  American  Leather  Chemists  Association. 

The  method  differs  from  the  official  method  in  that  after  shaking  the  solution 
of  the  tanning  material  with  hide  powder,  the  tanned  powder  is  not  discarded 
but  is  washed  free  from  soluble  matter,  dried,  and  analyzed  for  tannin  as  in 
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the  rec^ular  pntfedure  for  veiretahle-ta lined  leathers.  The  technique  of  the 
method  is  descril)ed  in  detail,  and  the  comparative  results  are  reported  of  analy- 
st's of  fif^lit  taniiiiii,'  materials  hy  this  and  the  oflicial  niothofl. 

The  iodonu'trlc  estiination  of  suRurs,  H.  M.  Judd  (Jiioclioii.  .four.,  Uf 
(IH^O),  Xo.  2,  pp.  2.'>.')-262). — A  eritieal  examination  is  reported  of  various  modi- 
tications  of  tlu'  iodomctric  metlKxl  for  the  estimation  of  sufjars,  including  tliose 
of  r.dii.-ault  (K.  S  U.,  37,  p.  714),  ("olin  and  LiOvin  (K.  S.  II.,  40,  p.  Ill),  and 
Willsiiittcr  and  Schudel  (E.  S.  R.,  40,  p.  312). 

Wliile  none  of  these  methods  gave  quantitative  results,  It  was  found  that 
with  either  the  method  of  Colin  and  Liftvin  or  that  of  Willstatter  and  Schudel 
a  dehnite  weisihl  of  iodin  always  reacted  with  a  fjiven  weight  of  glucose  inde- 
pendently of  the  amount  of  alkali  or  other  sugars  present  in  the  solution. 
This  was  al.so  found  to  he  true  of  fructose  and  of  other  sugars,  each  having  its 
own  characteristic  iodin  value.  Sucrose  was  not  oxidized  under  the  conditions 
of  the  experiniHiit,  while  lactos(>  and  maltose  were  both  oxidized,  lactose  reciuir- 
ing  twice  as  much  iodin  as  maltose. 

"  It  is  therefore  possible,  using  either  of  the  above  methods,  to  calculate  from 
the  copper-reducing  power  of  a  solution  containing  glucose  and  fructose,  and 
from  its  action  on  iodin  in  alkaline  solution,  the  anioxint  of  each  sugar  present 
In  the  solution." 

Effect  of  vjirying  the  amount  of  inoculnin  and  concentration  on  the  de- 
terioration of  snmar  by  molds,  X.  KorELOiK  {Jour.  InduK.  and  En<iin.  Chcni., 
12  {1920).  A«.  5,  pp.  .'/J.J-.J.77').— This  is  a  report  of  a  further  investigation  at 
the  Louisiana  Sugar  Experiment  Station  of  the  influence  of  the  amount  of  in- 
oculum and  concentration  on  the  deterioration  of  sugar  by  molds,  the  method 
of  procedure  being  the  same  as  that  outlined  in  the  previous  report  (E.  S.  R., 
42,  p.  803)  with  the  exception  that  the  incubation  period  was  extended  to  5.5 
months. 

The  results  previously  reported  were  entirely  corroborated.  An  increase  in 
deterioration  of  the  sugar  resulted  from  an  increase  in  number  of  mold  spores 
and  from  a  decrease  in  concentration  of  the  films  surrounding  the  sugar  crys- 
tals. From  the  data  obtained,  a  table  has  been  constructed  showing  the  dete- 
rioration which  may  be  expected  from  a  definite  number  of  molds  in  sugars  of 

known  moisture  ratio.    This  indicates  that  at  moisture  ratiosf  — r- -^ — - — j 

\100-polanzation  / 

of  less  than  0.18,  there  is  little  if  any,  deterioration  with  a  mold  infection  of  less 

than  5,000  spores  per  gram.    A  larger  number  of  .spores  will  cause  deterioration. 

At  moisture  ratios  above  0.18  deterioration  occurs  with  100  or  more  spores  per 

gram. 

Some  temperature  experiments  in  clarification,  H.  S.  W.\LKFni  (Intcruatl. 
Sugar  Jour.,  21  {191!)),  No.  2')2,  pp.  ()ii-6i.3).— Experiments  are  reported  which 
indicate  that  the  loss  in  purity  in  limed  and  heated  cane  .sugar  juices  kepi  in 
well  insulated  settling  tanks  can  be  avoided  by  lowering  the  initial  tempera- 
ture of  the  tanks  to  180°  F.  Formalin  was  found  to  be  of  no  value  in  pre- 
venting loss  in  purity.  It  is  estimated  that  the  yearly  loss  in  purity  from 
clarification  at  too  high  temperatures  is  fairly  serious,  and  should  be  prevented 
by  conducting  the  clarification  at  as  low  a  temperature  as  possible  and  reheat- 
ing the  clarified  juice  just  before  it   enters  the  evaporator. 

Molasses  as  an  index  of  inversion  in  manufacture,  F.  I.  Scard  {Intcrnatl. 
Sugar  Jour.,  21  {lUl'J),  No.  252,  pp.  60-'i.  603).— To  determine  tlie  amount  of  in- 
version occurring  in  the  process  of  cane  sugar  manufacture,  the  author  recom- 
mends the  following  method : 

"Take  a  known  quantity  of  molasses,  clarify  by  means  of  the  ordinary  (nf.t 
the  basic)  lead  acetate,  and  sulphate  of  soda,  and  make  up  to  known  bulk. 
9846°— 20 2 
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Estimate  the  reducing  sugar  present  by  means  of  Pavy's  copper  metliod.  Then 
invert  a  portion  by  boiling  brislily  with  1  to  2  per  cent  hydrochloric  acid  for  two 
or  three  minutes,  malve  up  to  l<nown  built,  and  titrate  with  Pavy.  The  difference 
between  the  two  results  multiplied  by  0.95  gives  the  amount  of  sucrose  present. 
Now  polarize  this  mixture,  still  using  the  ordinary  acetate  of  lead  and  sodium 
sulphate,  with  alumina  if  necessary.  If  the  sucrose  indicated  in  the  polariscope 
agrees  with  that  found  by  the  chemical  process  there  has  been  no  inversion.  If 
it  is  perceptibly  less,  thei'e  has  been.  Roughly,  one  part  of  invert  sugar  obscures 
three  parts  of  sucrose;  but  as  the  rotatory  power  of  the  invert  sugar  varies  with 
the  temperature,  the  figure  corresponding  to  the  laboratory  temperature  should 
be  taken." 

Investigations  on  the  formation  and  exhaustibility  of  molasses,  T.  Van 
UER  Linden  {Medcd.  Proefsta.  Jav(t-,^nikerindu!i.,  Chcui..  Ser.  No.  4  (1919),  pp. 
50.  pis.  7,  figs.  3:  also  in  Aich.  Snikcrindiis.  Nedcrlnnd.  Indie,  27  {1919), 
No.  31,  pp.  1511-1559,  pis.  7,  figs.  3;  abs.  in  Chcm.  Ahs.,  14  (1920),  No.  6,  pp.  859, 
860). — To  determine  the  nature  of  Java  molasses  six  samples  from  the  defeca- 
tion, carbonation,  and  siilphitation  processes  were  mixed  with  an  excess  of 
sucrose  crystals  and  shaken  at  different  temperatures  until  equilibrium  was 
reached,  after  which  the  molasses  was  filtered  out  and  the  purity  determined. 
An  examination  of  the  curves  plotted  for  the  purity  at  different  temperatures 
failed  to  show  whether  the  molasses  was  an  undercooled  eutectic  mixture  or  a 
saturated  solution  of  sucrose  in  nonsucrose. 

In  experiments  carried  out  to  determine  under  what  condition  molasses  can  be 
exhausted  most  completely,  the  best  results  were  generally  obtained  when  the 
water  content  was  about  14  to  16  per  cent  and  the  temperature  about  30°  C. 
(86°  F.).  Molasses  of  low  purity  was  usually  obtained  when  the  ratio  of  glucose 
to  ash  was  high.  A  high  content  of  gums  and  of  SO.  and  CI  ions  was  found  to 
interfere  with  the  exhaustibility  of  the  molasses.  The  curves  indicating  the  rela- 
tion between  the  sucrose  and  nonsucrose  offered  evidence  that  molasses  is  a 
saturated  solution  of  sucrose  in  nonsucrose. 

Grain  in  molasses,  H.  Kalshoven  (Medcd.  Proefsta.  Java-Suilycriiidus., 
Cliem.  Ser.  No.  5  (1919),  pp.  5-\-2,  figs.  3;  also  in  Arch.  Siiil-erindus.  Neder- 
land.  Indie,  27  (1919),  No.  31,  pp.  1560-156/},  figs.  .3).— Attention  is  called  to  the 
fact  that  molasses  is  apt  to  contain  very  fine  grain  which  can  not  be  removed 
by  filtration  or  other  means. 

A  method  of  determining  the  amount  of  such  grain  in  a  given  molas.ses  and  the 
purity  of  the  molasses  is  described.  This  method  involves  determining  the  real 
sucrose  content  of  the  ordinary  grain-containing  molasses  and  the  refractometer 
Brix  values  of  both  the  grain-containing  molasses  and  the  same  molasses  in 
which  the  grains  have  been  dissolved  by  dihition  with  water.  Formulas  are 
given  for  the  necessary  calculations. 

By  the  use  of  this  method  with  molasses  at  different  states  of  exhaustion,  it 
was  found  that  up  to  a  certain  point  the  purity  decreased  regularly  with  de- 
creasing water  content.  This  is  thought  to  corroborate  the  view  of  Van  der 
Linden,  noted  above,  that  molasses  is  really  a  saturated  solution  of  sucrose  in 
nonsucrose. 

Correction,  H.  Kalshoven  (Arch.  Snikerindus.  Nedcrland.  Indie,  27  (1919), 
No.  33,  pp.  1663,  166Jf). — A  modified  formula  is  given  for  determining  the  fine 
grain  in  molasses  without  determining  the  total  solids  by  drying. 

Grain  in  molasses. — IT,  H.  Kalshoven  (Meded.  Proefsta.  Jgva-Snikerindus., 
Chem.  Sei:  No.  6  (1919),  pp.  7,  pi.  1;  also  in,  Arch.  Suikerindus.  Neder- 
land.  Indie,  27  (1919),  No.  42,  pp.  1967-1973,  pi.  1;  abs.  in  Chem.  Abs.,  I4 
(1920),  No.  6,  p.  860). — The  author  reports  an  application  of  the  method  noted 
above  to  80  samples  of  Java  molasses  prepared  by  different  methods.    The  graia 


I 


19-0]  METEOROLOGY.  509 

fonfont.s  v;irio(l  fiiim  0  Id  17.7  per  cent.  Samples  of  molasses  made  by  the 
sack  sUKiir  method  were  priiclically  fiee  from  ^'niin,  while  all  others  contained 
an  appreciable  anxtunt  varyinfj  with  the  Brix  reading. 

The  formation  of  very  line  ;;rain  is  thoujrht  to  i>e  due  to  liifih  temi)eratures 
of  purj,'ing  or  to  retard;ition  of  the  crystallization  througli  failure  of  the  mas- 
.secuite  to  reach  eiiuilibrium  at  the  puriiing  temperature.  Good  results  as  to 
freedom  from  grain  may  I)e  obtained  l)y  boiling  to  a  moderately  liigh  Brix  and 
slow  cooling  or  by  boiling  to  a  liiirh  Brix  and  adding  water  while  cooling. 
From  the  standpoint  of  exhausliliility  of  the  molasses  the  curbonation  process 
is  thought  to  give  the  best  results. 

Sugar  grain  in  final  niolass«'s,  W.  II.  T.  Hahi.okf  (IiilcriKttl.  ^lujar  -lour.,  21 
(I'.il'J),  No.  252,  pp.  60S-610). — The  autlior  summarizes  the  stvidies  of  Kalslioveu 
noted  above  and  discus.ses  tlieir  practical  bearing  on  sugar  manufacture. 

The  water  content  of  true  final  cane  molasses,  II.  C.  P.  Gkerligs  (Intcr- 
natl.  Suyar  Jour.,  22  (J'J20),  No.  2'hi,  pp.  S.'f-.'fO). — This  is  a  sunnnary  and  discus- 
sion of  the  reports  of  Van  der  Linden  and  of  Kalshoven  noted  above  and  of 
some  of  the  earlier  work  of  the  author  (E.  S.  R.,  39,  p.  41.5).  In  conclusion 
the  author  suggests  that  in  the  modern  practice  of  sugar  manufacture  tlie  yield 
is  sometimes  sacrificed  to  the  desire  for  rapid  output. 

METEOROLOGY. 

>Iodifying  factors  in  effective  temperature,  or,  a  principle  of  modified 
thermal  influence  on  organisms,  A.  D.  Hopkins  {U.  S.  Mo.  Weather  Rev.,  JfS 
(1<)20),  No.  4,  pp.  21Jf,  215;  ahs.  in  Bui.  Amer.  Met.  Sac,  1  il!)20),  No.  5,  p.  54).— 
Supi)Ienienting  articles  previously  note<l  (E.  S.  R.,  39,  p.  317,  41,  p.  16),  the 
author  discasses  briefly  "  the  effectiveness  of  applying  the  bioclimatic  law 
of  altitude,  latitude,  and  longitude  to  determining  for  any  locality  the  proper 
time  for  applying  remedies  to  control  insects,  or  to  plant  crops.  This  law, 
which  postulates  that  periodic  events  progress  1°  of  latitude,  400  ft.  of  altitude, 
and  o°  of  longitude  every  4  days,  nortliward,  upward,  and  eastward  in  spring, 
and  southward,  downward,  and  westward  in  autunui,  needs  considerable  re- 
gional correction  in  parts  of  tlie  Ignited  States.  These  corrections  are  retard- 
ing in  general  for  lowland  regions  and  accelerating  for  liighland  regions  as  a 
general  rule  in  spring." 

The  influence  of  snow  on  the  development  of  vegetation  in  spring,  P. 
Jac(juks  (Nature  [Paris],  J,8  (1920),  No.  2399,  pp.  179,  180,  fiy.  1;  abs.  in  U.  S. 
Mo.  ^yenihcr  Rev.,  48  (1920),  No.  .'/,  p.  222).— Observations  at  Mont  Aigoual, 
revenues,  France,  "  with  dry  thermometers  at  depths  of  0.1  meter  and  0.2 
meter,  respectively,  in  the  snow  and  al.so  at  a  height  of  0.2  meter  above  the 
surface  of  the  snow,"  are  reported  which  show  "  that  there  is  no  variation  of 
the  mean  temi>erature  of  tlie  thermal  blanket  at  a  depth  of  0.2  meter  during 
the  months  of  February  and  March ;  that  at  0.1  meter  it  is  0.2°  C,  and  that  at 
0.2  meter  above  the  .snow  it  is  2.1°.  In  April  there  is  no  variation  during  the 
first  and  third  decades,  and  it  is  almost  constant  during  the  second  decade. 
The  temperature  of  the  air,  on  the  other  hand,  was  decidedly  variable  during 
all  of  these  periods." 

It  is  estimated  that  tb(>  1,621.7  mm.  of  snow  that  fell  at  Mont  Aigoual  from 
r)ecen\i)er  to  May,  inclusive,  supplied  4.1.736  kg.  of  nitrogen  per  hectare  (about 
38.9  lbs.  per  acre). 

The  agricultural  significance  of  sunshine  as  illustrated  in  California, 
K.  H.  Palmer  (U.  S.  Mo.  Weather  Rev.,  Jf8  (1920),  No.  3,  pp.  151-154,  P?«-  2).— 
The  function  of  sunshine  in  plant  growth  is  briefly  discussed,  but  more  specific 
consideration  is  given  to  the  wide  variation  in  sunshine  conditions  in  California 
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and  their  suitability  to  fruit  and  vepotahle  growing,  sun-curing  of  fruits,  dehy- 
dration of  vegetables,  and  production  of  flower  and  vegetable  seeds. 

Carbon  dioxid  and  plants,  II,  E.  Rkinau  (Chem.  /Ay.,  ^3  {1919),  Nos.  88,  pp. 
l',9-.',51;  91,  pp.  469-^72;  9Jt,  pp.  Jt89-J,91;  97,  pp.  509-512;  99,  pp.  524,  525;  abs. 
in  .Jour.  Chcm.  Soc.  [London],  118  {1920),  No.  687,  1,  pp.  128,  i2»).-  Continuing 
earlier  work,'  an  account  of  which  has  been  noted  from  another  source  (E. 
!S.  K.,  31,  p.  235),  a  critical  review  is  given  of  the  available  data  concerning 
the  amount  of  carbon  dioxid  in  the  air,  its  fluctuations,  and  its  relation  to 
plant  growth  under  natuial  climatic  conditions. 

A  mathematical  expression  is  devoloped  which  takes  into  consideration  the 
effect  of  both  water  and  carbon  dioxid  on  the  growth  of  plants  under  sucli 
conditions.  "The  differences  in  concentration  of  these  substances  within  and 
without  the  plant  are  regarded  as  differences  of  tensi(m,  the  value  of  wliicli  ap- 
pears to  depend  mainly  on  temperature  and  atmospheric  humidity.  Under 
climatic  conditions,  the  amount  of  assimilation  by  green  plants  is  not  pro- 
portional to  the  absolute  carbon  dicjxid  content  of  the  air  but  to  the  difference 
in  tension.  The  internal  pressure  of  carbon  dioxid  depends  on  the  tem- 
perature, with  rise  of  which  it  increases,  and  also  on  the  illumination,  with 
increase  of  which  it  falls.  .  .  .  The  actual  value  of  the  carbon  dioxid 
tension  difference  depends  on  the  capacity  of  the  air  to  receive  water  vapor, 
and  therefore  indirectly  on  the  temperature,  .-ind  this  is  explained  by  the  close 
connection  which  exists  between  the  utilization  of  the  carbon,  water,  and  salts 
within  the  plant." 

The  author  believes  that  "  the  carbon  dioxid  content  of  the  atmosphere  is 
regulated  by  the  activity  of  terrestrial  green  plants  and  of  the  sea  on  the  one 
hand,  and  by  that  of  humus  (edaphon)  on  the  other;  this  is  rendered  probable 
by  the  extreme  sensitiveness  of  plants  to  alteration  in  the  tension  of  carbon 
dioxid  and  by  the  fact  that  the  action  of  green  plants  and  edaphon  is  so 
nicely  balanced  that  the  actual  quantity  of  carbon  dioxid  in  the  atmosphere 
is  the  expression  of  the  dynamic  equilibrium  of  the  results  of  these  two  factors. 
Consequently,  the  absolute  carbon  dioxid  content  of  the  atmosphere  is  not  a 
measure  of  the  amount  of  carbon  dioxid  available  for  vegetation,  but  rep- 
resents the  proportion  which  can  not  be  lessened  by  plants  under  average 
conditions.  It  is  conceivable  that  cases  could  arise  in  the  open  in  which  the 
plant  suffers  from  too  little  carbon  dioxid;  the  agricultural  aspect  of  this 
possibility  and  the  means  of  preventing  it  are  discussed  in  the  original  paper, 
as  is  also  tlie  beneficent  effect  of  an  increased  concentration  of  carbon  ([ioxid 
on  diseased  plants."  • 

The  infiuence  of  crop  rotation,  green  manuring,  and  the  use  of  manures  on 
the  carbon  dioxid  balance  in  soils  is  discussed  as  compared  with  that 
of  the  continuous  growth  of  cereals.  The  need  of  study  on  the  rela- 
tion of  the  character  of  the  humus,  temperature,  moisture,  and  bacterial  action, 
to  the  production  of  carbon  dioxid  in  the  soil  is  emphasized.  The  author 
attempts  to  explain  why  an  increase  of  carbon  dioxid  in  tlie  air  surrounding 
plants  promotes  flowering  and  enables  them  to  overcome  injuries  and  diseases 
more  succe.ssfully. 

Monthly  Weather  Review  {U.  S.  Mo.  Weather  Rev.,  48  {1920),  Nos.  3,  pp. 
127-190,  pis.  19,  figs.  22;  4,  pp.  191-249,  pis.  17,  figs.  12).— In  addition  to  de- 
tailed summaries  of  meteorological,  climatological,  and  seismological  data  anc 
weather  conditions  for  March  and  April,  1920,  and  bibliographical  informatior 
reprints,  reviews,  abstracts,  and  minor  notes,  these  numbers  contain  the  fol-j 
lowing  contributions: 

^Chem.  Ztg.,  38  (1914),  No.  51,  pp.  545-547, 
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\o.  S. —  lU'latioii  of  ClmiiKes  in  .Storm  Tiiles  on  the  Coast  of  the  Culf  of 
.Mexico  to  the  Center  and  Movement  of  Hurricanes  (illus.),  by  I.  M.  Cline; 
1  >iscrei>ancies  between  Angstrom  and  Smitiisonian  Instruments,  by  C.  <!. 
Ai)bot ;  Foiecasting  tlie  Weather  on  Sliort-period  Solar  Variations,  by  C.  F. 
Marvin ;  The  Agricultural  Significance  of  Sunshine  as  Illustrated  in  ('uli- 
fornia  (illus.),  by  A.  H.  Palmer  (see  p.  HOD)  ;  I'roject  for  Local  Forecast  Studies, 
by  U.  H.  Weiglitniaii  ;  Mackerel  Sky  as  a  Prognostic  of  Precipitation,  by  H.  H. 
.'Nhirtin;  The  Drought  in  California,  by  A.  H.  Palmer;  "  Snowbiill  "  Hail  at 
Toi)eka,  Kans..  Mi;rch  3,  1920,  by  S.  D.  Flora;  and  Hailstorm  of  .March  3, 
1920,  at  Broken  Arrow,  Okla.,  by  J.  W.  Arnold. 

No.  4.— The  Thirteen  Tornadoes  of  March  28,  1920  (illus.)  ;  The  Four 
Tornadoes  of  April  20,  1920  (illus.)  ;  Tornado  in  Union  County,  N.  C,  April 
12,  1920,  by  G.  S.  Lindgi-en ;  Tornadoes  in  Northeastern  C)klahoma,  May  2, 
1020;  by  J.  A.  Kejhle;  The  Hailstorm  of  April  8,  1920,  in  Washington  County, 
Ala.,  by  P.  II.  Smyth;  Cloudiness  in  New  York  State  (illus.),  by  E.  S.  Chiwes; 
Modifying  Factors  in  Effective  Temperature,  or,  a  Principle  of  Modilied 
Thermal  Intlnence  on  Organisms,  by  A.  D.  Hopkins  (see  p.  HOO)  ;  Climatic  Con- 
ditions ill  a  Greenhouse  as  Measured  by  Plant  Growth,  by  E.  S.  Johnston;  The 
Distribution  of  Maximum  Floods — Discussion;  and  Sonie  Meteorological  Obser- 
vations of  a  Bombing  Pilot  in  France,  by  T.  R.  Reed. 

Cliniatoloffical  data  for  the  United  States  by  sections  (U.  S.  Dcpt.  Ayr., 
Weather  Bur.  ('liiiiat.  Data,  6  (IDJ'J).  Kos.  11,  pp.  [222],  pis.  2,  figs.  //;  12,  pp. 
[228],  plii.  3,  fiys.  3). — These  volumes  contain  brief  summaries  and  detailed 
tabular  statements  of  climatological  data  for  each  State  for  Noveniber  and 
December,  1019,  resi)ectively. 

Meteorological  obserA'atloiis  at  the  Massachusetts  Agricultural  E.\peri- 
ment  Station,  .1.  K.  Ostu.\ni)kr,  G.  S.  Smith,  and  G.  E.  Lindskog  (ilassacJin- 
setts  Sta.  Met.  Jiul.'i.  377-318  {1920),  pp.  4  each). — Summaries  of  observations 
at  Amlierst,  Mass..  on  pressure,  temperature,  humidity,  precipitation,  wind, 
sun.shine,  cloudiness,  and  casual  phenomena  during  May  and  June,  1920,  are 
i)resented.  The  data  are  briefly  discussed  in  general  notes  on  the  weather  of 
each  month. 

Meteorology,  W.  Fkkau,  H.  r».  Edmiston,  and  C.  A.  Kkun  {Pennsylvania  Sta. 
apt.  I'JUj,  pp.  .'/87-520,  o79-()00). — The  usual  observations  on  pressure,  temper- 
ature, precipitation,  doudines.s,  and  frostless  period  at  State  College,  Pa., 
are  summarized  for  1915  as  in  previous  reports  (E.  S.  R.,  38,  p.  13).  There 
are  also  special  .sunnnaries  on  the  following  topics:  The  daily  course  of 
temperature;  excessive  temperature  changes  for  sliort  periods;  sunshine  rec- 
ords; distribution  of  precioitation  during  tlie  growing  season,  191");  wind 
velocity  records,  1915;  and  wind  direction. 

SOILS— FERTILIZERS. 

Soil  survey  of  Shelby  County,  Ala.,  J.  F.  Sthouo,  H.  C.  S.mith,  and  J.  H. 
Agke  {U.  S.  Dept.  Ayr.,  Adv.  Sheets  Field  Oper.  Bur.  SoUs,  1917,  pp.  60,  fly.  1, 
map  1). — This  survey,  made  in  cooperation  with  the  State  of  Alabama,  deals 
with  the  soils  of  an  area  of  513,920  acres  situated  just  north  of  the  center  of 
Alabama.  The  topography  ranges  from  mountainous  and  rough  to  rolling  and 
flat. 

The  soils  fall  naturally  into  four  soil  provinces.  The  most  extensive  is  the 
Appalachian  Mountain  province.  The  second  division  in  point  of  area  and  the 
first  in  agricultural  importance  is  the  Limestone  Valleys  and  Uplands  province. 
The  other  two  provinces  in  order  of  area  are  the  Kiver  Flood  Plains  and  Coastal 
Plains  provinces. 
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Including  rough  brokeh  land,  rough  stony  land,  and  mine  pit  and  dump,  38 
soil  types  of  IS  series  are  mapped,  of  which  rough  broken  land  is  the  most 
extensive  single  type,  while  Montevallo  gravelly  loam  is  the  most  extensive 
classified  type.  It  is  stated  that  all  the  upland  soils,  which  include  18  .series, 
are  in  need  of  liming,  deeper  plowing,  vegetable  matter,  and  steps  for  the 
prevention  of  erosion. 

Soil  survey  of  the  Ventura  «rea,  Calif.,  J.  W.  Nelson,  W.  C.  Dean,  A.  E. 
KociiEU,  E.  B.  Watson,  and  E.  J.  Carpenter  {U.  S.  IJept.  Ayr.,  Adv.  Sheets  Field 
Oper.  Bur.  Soils,  1917,  pp.  87,  pis.  3,  fly.  1,  map  1). — This  survey,  made  in  co- 
opei-ation  with  the  California  Experiment  Station,  deals  with  the  soils  of  an 
area  of  7G8,000  acres  lying  along  the  coast  in  southwestern  California  and 
including  most  of  the  southern  half  of  Ventura  County  and  a  small  area  in 
the  western  part  of  Los  Angeles  County.  The  surface  features  oi  the  area 
vary  greatly  and  include  many  narrow  valleys  and  broad  alluvial  deltas,  with 
numerous  hilly  and  mountainous  elevations. 

The  soils  are  divided  with  reference  to  origin  into  residual,  recent  alluvial, 
and  old  valley-filling  soils,  the  resent  alluvial  soils  being  the  most  exten.sive. 
Including  rough,  broken,  and  stony  land,  riverwash,  tidal  marsh,  and  coastal 
beach  and  dunesand,  32  soil  types  of  11  series  are  mapped,  of  which  the  rough 
broken  and  stony  land  covers  56.7  per  cent  of  the  area,  while  Yolo  fine  sandy 
loam  covering  7.1  per  cent  of  the  area  is  the  most  extensive  classified  type. 

It  is  stated  that  irrigation  is  not  absolutely  necessary  for  the  production  of 
crops  in  the  area,  except  citrus  fruits,  but  is  a  material  aid.  Alkali  is  present 
in  tJie  soil  over  much  of  the  Oxnard  Plain  and  also  occurs  in  the  west  end  of 
Simi  Valley,  in  small  bodies  in  the  towns  of  Saticoy  and  Ventura,  and  in  the 
regit)n  southwest  of  Montalvo.  It  is  always  associated  with  a  high-water  table, 
and  iiiries  in  concentration  from  mere  traces  to  quantities  greater  than  1  per 
cent  for  the  surface  6  ft.  Sulphate  of  sodium  predominates  in  the  more  inland 
areas,  and  sodium  chlorid  prevails  near  the  seacoast.  Black  alkali  apparently 
is  not  present.  Di-ainage  to  lower  tlie  water  table  and  surface  flooding  to 
wash  out  the  alkali  are  riccessary  in  reclaiming  land  containing  the  larger 
concentrations  of  alkali. 

Soil  survey  of  Yamhill  County,  Orcg.,  A.  E.  Kocher,  E.  J.  Carpenter, 
C.  V.  Ruzek,  and  J.  E.  Cooter  {U.  S.  Dept.  Ayr.,  Adv.  Sheets  Field  Oper.  Bar. 
Soils,  1917,  pp.  66,  pis.  5,  fly.  1,  map  1). — This  survey,  made  in  cooperation  with 
the  Oregon  Experiment  Station,  deals  with  the  soils  of  an  area  of  445,440 
acres  in  northwestern  Oregon  which  lies  in  the  Pacific  Coast  soil  region.  The 
northwestern  two-thirds  of  the  county  lies  on  the  east  slope  of  the  Coast 
Range  and  the  i"est  in  the  Willai^iette  Valley.  A  large  part  of  the  hills  is 
sufficiently  smooth  for  cultivation.  Except  in  a  few  areas  in  the  valleys, 
drainage  is  well  established. 

The  soils  of  the  area  are  of  residual  and  sedimentary  origin.  Including 
rough  stony  land,  muck  and  peat,  and  riverwash,  32  soil  types  of  15  series 
are  mapped,  of  which  the  Aiken  clay  loam  and  the  Melbourne  clay  are  the 
most  extensive  individual  types,  covering  18.9  and  11.5  per  cent  of  the  area, 
respectively. 

Soil  survey  of  Lubbock  County,  Tex.,  J.  O.  Veatch  and  H.  G.  Lewis  {U.  S. 
Dept.  Ayr.,  Adv.  Sheets  Field  Oper.  Bur.  Soils,  1917,  pp.  32,  2)ls.  2,  fly.  1,  map 
1). — This  survey  deals  with  the  soils  of  an  area  of  555,520  acres  in  central- 
western  Texas  situated  in  the  Llano  Estacado  division  of  the  High  Plains 
region.  The  topography  in  general  is  that  of  a  nearly  level  plain.  The  climate 
is  semiarid. 

The  soils  are  mainly  residual  in  origin.  Fine  sandy  loams  and  clay  loams 
predominate,  the  two  classes  of  soils  having  about  the  same  total  area  and 
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Iiij^i'tlier  coviM-ing  al)out  90  per  cent  of  the  county.  Inchulinf?  stoep  broken 
liUid,  12  soil  types  of  ;")  series  ;ire  nuipped,  of  whicli  tlie  Aniurillo  tine  sandy 
loam  and  clay  loam  cover  39.1  and  29.1  per  cent  of  tlie  area,  respectively, 
uliile  tlie  Uiclitield  clay  louni  covers  17.0  per  cent. 

Soil  survey  of  Accoinae  and  Xortlianiptoii  (motilities,  Va.,  E.  H.  Stkvens 
(U.  S.  Dept.  Afjr.,  Adr.  Sheets  Field  Opei:  Bur.  Soiln,  1917,  pp.  62,  pis.  J,,  fig.  1, 
map  1). — This  survey  deals  with  the  soils  of  an  area  of  436,480  acres  lying  in 
the  Coastal  Plain  region  and  coiiiDrising  two  counties  in  extreme  eastern  Vir- 
ginia, the  topography  of  which  is  prevailingly  level,  varying  from  low  flat 
foreland  country  to  gently  undulating  ui»land  plain.  Drainage  is  fairly  good 
in  the  uplands  and  the  forelands  of  Northampton  (bounty  are  well  drained,  as 
well  as  the  almost  entire  seaward  side  of  the  area. 

Including  tidal  marsh,  coastal  beach,  swami),  and  dunesand,  17  soil  types 
of  r>  .series  are  mapped,  of  v.hicli  the  Sassafras  sandy  loam  and  tine  sandy  loam 
are  the  most  important  classified  type.s. 

Tlie  inipoftance  of  geolofjy  for  the  study  of  af;ricultural  aud  forest  soils, 
11.  NIKI..A.S  (\ntunr.  Ztsehr.  Foist  n.  Luiulic,  18  {1920),  No.  1-2,  pp.  22-35).^ 
Geological  and  soil  surveys  of  Bavaria  are  briefly  described,  and  an  argument 
is  presented  for  a  soil  survey  of  Germany. 

Agrouoniic  study  of  tlie  soils  of  Morocco,  ^l.  and  L.  Kigotaru  (Ann.  .S'c/. 
Agron.  Frani\  et  FArangerc,  4.  scr.,  6  (1017),  No.  4-6,  pp.  197-215,  figs.  2).— 
Analyses  of  samples  representative  of  the  soils  of  the  different  parts  of 
Morocco  are  reported  and  discus.sed  with  reference  to  their  mechanical  and 
chemical  composition  and  relative  fertility. 

The  soils  vary  widely  in  both  mechanical  and  chemical  composition,  particu- 
larly witli  reference  to  the  latter.  Rome  soils  are  deficient  in  all  the  main 
fertility  constituents,  .scmie  in  only  one  or  two,  and  some  are  well  supplied  with 
all.  It  is  noted  that  the  soils  contain  a  relatively  high  proportion  of  either  tine 
or  coarse  sand,  or  hftth,  and  in  some  ca.ses  considerable  clay,  especially  in  the 
region  between  Rabat  and  Fez.  In  the  Chaouia  region'  the  soils  are  a  little 
better  supplied  with  organic  matter.  Tlie  principal  chemical  deficiencies  are 
apparently  phosphoric  acid  and  nitrogen. 

Helatious  botwoen  soil  reaction,  the  appearance  of  plant  diseases,  and 
tli«*  development  of  certain  plants,  A.  Stxttzer  {Fiihlhig's  Landw.  Ztg.,  66 
(1917),  No.  5-6,  pp.  1S0-1S2). — Observations  at  different  places  and  times  are 
cited  as  showing  a  close  relation  between  soil  reaction  and  the  health  and 
growth  of  plants. 

The  influence  of  soil  and  fertilization  on  diseases  of  plants,  P.  Etikkx- 
BEuo  {Fiililing's  Tjnidw.  Ztg.,  68  {1919),  No.  21-22.  pp.  JfO  1- J,  1 2). —TMs  is  a  lec- 
ture given  at  the  University  of  Giittingeu  on  the  injurious  Influence  of  soils 
in  dirterent  conditions  on  plants,  and  on  the  direct  and  indirect  Injurious 
Influence  of  fertilizers  on  plants.  Attention  is  drawn  to  the  action  of  acid, 
raw,  and  sick  soils,  and  of  soils  which  have  become  physically  and  chemically 
unfit  through  the  action  of  different  fertilizers. 

Sonic  investigations  on  the  restoration  to  productivity  of  soils  in  the 
vicinity  of  zinc  roasters,  F.  T.  Ullrtcii  and  W.  C.  Trewaktiia  {Hul.  State 
Norm.  School,  PlntteriUe,  Wis.,  17  [1919],  No.  3,  pp.  21,  figs.  9).— Pot  and  field 
experiments  with  oats  and  corn,  conducted  In  the  lead  and  zinc  regions  of 
southwestern  Wisconsin  and  northwestern  Illinois  to  determine  means  for  the 
reclamation  of  soils  thought  to  be  Injured  by  the  gases  from  zinc  roasters, 
are  reported. 

The  conclusion  is  drawn  that  among  the  elements  to  be  added  to  this  soil 
to  bring  the  best  response  in  crop  growth  are  calcium,  phosphorus,  and 
nitrogen.     The  jar  cultures  indicated  that  potassium  Is  a  corrective,  but  the 
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field  demonstration  with  oats  and  tlio  one  with  corn  Indicated  that  its  addi- 
tion is  not  ossontial  to  get  niuxinmm  results.  The  response  from  the  addition 
of  phosphorus  is  explained  in  two  ways,  namely,  that  the  extreme  acidity  of 
the  soil  caused  the  loss  of  the  original  phosphorus  through  leaching,  and  that 
the  original  phosphorus  is  still  present  in  the  soil,  but  is  combined  with  other 
elements  to  form  compounds  in  which  it  is  unavailable.  The  increase  in 
growth  from  the  treatment  with  a  nitrogen  fertilizer  is  explained  by  the  fact 
that  a  soil  which  remains  barren  of  vegetation  for  a  number  of  years  loses 
its  nitrogen  through  leaching.  The  effect  of  lime  alone  in  recreation  of  the 
soil  was  much  more  noticeable  with  oats  than  with  corn. 

The  preliminary  field  tests  showed  that  alsike  clover  becomes  more  readily 
establishefl  than  red  clover.  Jar  culture  tests  indicated  that  the  soil  can  not 
be  reclaimed  by  deep  tillage.  Field  observations  during  the  sunuuer  of  1919 
indicated  that  not  all  of  the  damage  to  growing  crops  occurs  after  the  con- 
tamination of  the  soil,  but  is  due  to  poisonous  gases  when  they  come  in  con- 
tact with  the  green  tissues  of  the  plants.  Of  the  common  crops,  barley  is  the 
most  sensitive. 

The  effect  of  nitrogen-fixing  organisms  and  nucleic  acid  derivatives  on 
plant  growth,  W.  B.  Bottomley  {Pmc.  Roy.  Soc.  [London],  Scr.  B,  91  {1920), 
No.  B  636,  pp.  83-95;  abs.  in  Jour.  Soc.  Chcm.  Indus.,  39  (1920),  No.  5,  p. 
200A). — Continuing  experiments  previously  noted  (E.  S.  R.,  33,  p.  124;  37,  p. 
719)  on  the  influence  of  a  water  extract  of  bacterized  peat  on  plants  in  water 
cultures,  experiments  are  reported  on  the  influence  of  the  individual  constitu- 
ents of  the  bacterized  peat  extract  on  the  growth  of  Lemna  minor. 

A  pure  growth  of  Azotohacter  chroococcum  was  sterilized  in  the  autoclave 
in  the  presence  of  water  and  adde<l  in  small  known  amounts  to  the  L.  minor 
plants  in  nutritive  solution.  There  was  an  increase  in  rate  of  growth  and  in 
dry  weight  of  the  crop  in  six  weeks  over  unti"eated  plants.  Similar  results 
were  obtained  with  Bacillus  radicicola.  An  extract  of  the  crude  nucleic  acid 
derivatives  and  of  the  adenin-uracil  fraction  from  raw  i>eat  also  stimulatetl 
growth. 

When  the  extract  of  the  crude  nucleic  acid  deri\'atives  was  added  along  with 
the  growth  of  A.  chroococcum  to  the  same  plants  the  inci"ease  in  growth  exceeded 
that  of  the  total  produced  by  the  two  substances  added  separately.  "  It 
would  therefore  appear  that  the  growth-promoting  substances  in  these  two 
liquids  are  dis.similar  in  their  action  upon  the  plant,  and  that  they  are  in  some 
manner  complementary  to  one  another." 

It  was  further  found  that  "  the  ash  of  the  nucleic  acid  derivatives  and  the 
Azotobacter  had  evidently  not  the  slightest  effect  on  the  growth  of  L.  minor, 
and  the  benefical  results  following  the  addition  of  these  materials  can  only  be 
attributed  to  their  organic  constituents." 

The  influence  of  nitrates  on  the  growtli  of  Azotobacter,  T.  L.  Hills 
{Pennsylvania  Sta.  Rpt.  1916,  pp.  811-317). — Soil  and  liquid  cultures  contain- 
ing small  amounts  of  potassium,  sodium,  and  calcium  nitrates  were  found  to 
cause  an  increase  in  numbers  of  Azotobacter  in  pure  culture  over  control 
cultures  containing  no  nitrate. 

It  was  found  that  an  increasing  concentnition  of  the  nitrates  continued  to 
favor  Azotobacter  growth  up  to  a  certain  limit,  viz,  1  per  cent  in  the  case  of 
potassium  nitrate  and  0.5  per  cent  in  the  case  of  sodium  nitrate  and  calcium 
nitrate.  Higher  concentrations  than  these  retanled  the  growth,  and  a  limit 
was  reached  at  which  Azotobacter  growth  ceased  altogether.  Calcium  nitrate 
was  apparently  the  most  toxic. 

These  results  are  thought  to  have  a  bearing  on  the  niter  spot  theories  ad- 
vanced by  the  Colorado  and  Utah  Experiment  Stations.     "  That  these  '  niter 
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spots'  may  be  iliie  to  a  concentration  of  salts  caused  by  the  evaporation  of  a 
t,'round  water  seeuis  more  liliely." 

Velocity  of  nitrification  in  soils  of  tlie  y;enoraI  f«Ttilizcr  series,  G.  C. 
GiVK.N  anil  (I.  J.  KiiUMANN,  JK.  (J'(  iinsi/lraiiiu  Slu.  /{pi.  niK!,  pp.  Jf.',5-4.')1,  fig. 
1). — Nitrification  studies  of  soils  of  the  Kfueral  fertilizer  series  at  the  station, 
usln;,'  ainnioniuni  suli)liate,  showed  that  nitrilication  proceeiled  more  rapidly 
and  to  a  t;reater  extent  in  a  soil  well  supplied  with  lime,  was  only  somewhat 
retarded  in  an  acid  s(,il,  and  was  benelited  by  soil  orj^anic  matter.  There  was 
little  correlation  between  uitrifieaMon  and  the  yield  of  the  rotation  crops  used, 
except  perhaps  in  the  case  of  the  corn  crop.  It  is  thou;:ht  that  cases  of  exces- 
sive deficiency  in  plant  nutrients  may  be  I'evealed  by  a  nitrilication  test. 

The  coagulation  of  clay  and  the  protective  action  of  humus  acids,  S. 
OoEN  {Jour.  /ADuiir.,  67  (J91D),  \o.  S,  pp.  177-^08,  fi(/s.  6').— Kxperlnients  on 
the  coagulation  of  clay  and  clay  suspensions  by  electrolytes  and  the  i)rotective 
action  of  humus  afrainst  such  coa^rulation  are  reported.  It  is  concluded  that 
humus  has  a  protective  action  aj^ainst  the  coagulation  of  clay  by  electrolytes, 
the  nature  of  which,  however,  is  as  yet  unknown. 

Further  studies  on  the  freezing-point  lowering  of  soils  and  plants,  M.  I\I. 
McCooL  and  C.  E.  Millar  (Soil  ScL,  i)  (1920),  No.  4,  pp.  217-233,  fig.H.  5).— In  a 
repetition  of  certain  phases  and  continuation  of  other  phases  of  experiments, 
previously  noted  (E.  S.  II.,  37,  p.  116)  as  conducted  at  the  Michigan  Experi- 
ment Station,  the  amount  of  water  that  froze  readily,  or  at  — 1..5°  C.  (29.3°  F.) 
and  at  lower  temperatures  in  the  leaves  of  several  crops,  was  determined.  Wide 
variations  in  the  amount  of  water  that  easily  froze  in  the  plants  studied  were 
found,  the  greatest  taking  place  in  those  having  low  freezing-point  depressions. 
The  differences  were  much  less  striking  when  lower  temperatures  were  employed, 
although  larger  amounts  of  water  were  found  to  freeze.  However,  subjection 
to  very  low  temperature  (—15°)  resulted  in  the  freezing  of  no  more  water  at 
—4°  when  sub.sequent  determinations  were  made  at  that  temperature. 

The  concentration  of  the  cell  sap  of  the  roots  of  the  plants  used  in  these 
investigations  was  Influenced  quite  decidedly  by  the  concentration  of  the  soil 
solution  in  which  the  plants  were  grown.  The  effect  of  the  concentration  of 
the  .soil  solution  was  not  so  marked  on  the  concentration  of  the  cell  .sap  of  the 
leaves.  The.se  results  substantiate  the  conclusions  drawn  from  the  previous 
work.  Marked  increases  in  the  concentration  of  the  soil  solution  induced  by 
the  addition  of  full  nutrient  solutions  of  varying  strength,  the  water  content 
of  the  soil  remaining  constant,  did  not  measurably  alter  the  ajuounts  of  water 
that  froze  at  — 2.5  and  — 4°,  respectively. 

Corn  and  barley  plants  grown  in  soils  of  high,  medium,  and  low  water  con- 
tent iMKSsessed  more  easily  freezable  water  when  grown  in  the  soil  of  higher 
water  content.  When  the  water  content  varied  and  the  concentration  of  the 
soil  solution  was  maintained  practically  constant  by  the  addition  of  a  nutrient 
solution,  more  water  froze  at  — 2.5°  in  the  leaves  of  the  plants  grown  in  the 
soils  of  low  water  content.  There  was  very  little  difference  in  the  amount  of 
water  that  froze  at  — 4°.  The.se  results  are  somewhat  at  variance  with  the 
results  obtained  when  both  the  water  content  of  the  soil  and  the  concentration 
of  the  soil  solution  varied. 

Hydrogen-ion  concentration  measurements  of  soils  in  connection  with 
tlieir  "  lime  requirements,"  .1.  S.  Jokfe  {Soil  Sci.,  9  {1920),  No.  J/,  pp.  261- 
266,  figs.  2). — Experiments  conducted  at  the  New  Jersey  Experiment  Stations 
are  reported.  In  which  an  attenipt  was  made  to  establish  a  correlation  between 
the  lime  requirement  of  sandy  soils  as  determined  by  the  Veitch  method  and 
the  curve  of  hydrogen-ion  concentration  values  resulting  from  lime-water  treat- 
ment. 
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Tlie  results  iiulicate  that  "  in  the  case  of  sandy  soil  with  little  organic  mat- 
ter, an  adjustment  of  the  reaction  to  neutrality,  or  any  point  desired,  may  be 
accomplished  very  conveniently  by  the  liydro!,';en-ion  concentration  method." 
It  is  thought  that  this  study  "  points  toward  a  method  for  the  deternlination 
and  adjustment  of  the  soil  reaction  in  sandy  soils  and  possibly  even  in  soils 
with  a  high  organic  matter  content." 

The  relative  absorption  by  soil  of  sodium  carbonate  and  sodium  chlorid, 
T.  H.  Keakney  (Soil  ScL,  9  (1920),  No.  4,  pp.  267-273,  fig.  i).— Experiments  on 
the  absorption  of  sodium  carbonate  and  sodium  chlorid  by  sand  soil,  conducted 
by  the  U.  S.  Department  of  Agriculture,  iH'e  reported,  in  which  the  usefulness 
of  the  electrical-resistance  method  of  determining  differences  in  the  absorption 
of  different  salts  by  a  soil  was  tested.  Solutions  of  sodium  carbonate  and 
sodium  chlorid,  of  concenti'ations  ranging  from  0.05  to  1  per  cent,  were  added 
to  air-dry  sand  in  sufficient  quantity  to  supersaturate  it  slightly. 

It  was  found  that  when  equal  volumes  of  solutions  of  equal  concentration 
of  sodium  carbonate  and  of  sodiinn  chlorid  are  added  to  sand  and  the  solution 
and  soil  are  allowed  to  remain  in  contact  during  several  hours  the  electi-ical 
resistance  of  the  sand  to  which  sodium  carbonate  has  been  added  is  much  the 
higher.  Since  the  greater  resistance  in  the  case  of  sodium  carbonate  must  be 
due  to  proportionately  greater  withdrawal  of  the  solute  by  the  sand,  it  follows 
that  plants  growing  in  soils  to  which  equal  quantities  of  the  two  salts  have 
been  added  are  in  contact  with  soil  solutions  of  very  unequal  concentration. 

The  results  of  the  experiment  indicate  that  the  electrical  bridge  affords  a 
convenient  means  for  determining  the  degi'ee  to  which  different  salts  are  with- 
drawn from  a  solution  which  has  been  added  to  a  soil.  In  the  case  of  sodium 
carbonate  and  sodium  chlorid,  equivalent  solutions  of  which  (at  the  concen- 
trations ordinarily  encountered  in  alkali  soils)  do  not  differ  greatly  in  elec- 
trical resistance,  the  bridge  method  permits  direct  comparison  of  the  concen- 
tration of  the  solution  in  soils  to  which  these  salts  have  been  added. 

The  injurious  effects  of  potash  and  sodium  salts  on  the  soil  structure 
and  their  causes,  O.  Nolte  (Jour.  Laiidw.,  67  (1919),  No.  /,,  pp.  207-272,  fig. 
I). — The  author  reviews  his  own  work  and  that  of  others  on  the  subject,  and 
describes  the  equipment  used  in  his  studies.  He  found  that  an  alkaline  salt 
caused  an  increase  in  soil  density  and  that  an  acid  salt  increa.sed  soil  per- 
meability. A  neutral  salt  slightly  increased  soil  permeability,  but  this  gradually 
decreased. 

Eft'ect  of  calcium  sulphate  on  the  solubility  of  soils,  M.  M.  McCool  and 
C.  E.  Millar  (.Jour.  Agr.  Research  [U.  S.'],  19  (1920),  No.  2,  pp.  47-5Jf).—ln  the 
study  here  reported,  which  is  a  conti-ibution  from  the  IMichigan  Agricultural 
Experiment  Station,  "  six  different  soils  were  treated  with  a  saturated  solution 
of  calcium  sulphate.  In  one  series  of  experiments  the  mass  was  transferred 
to  filter  paper,  permitted  to  drain,  and  then  transferred  to  containers  and 
the  rate  of  formation  of  soluble  substances  determined  by  means  of  the  freezing- 
point  method.  The  treatment  was  found  to  have  increased  the  solubility  of 
the  soil  to  an  appreciable  extent. 

"  In  another  series  the  amount  of  soluble  material  was  reduced  to  a  minimum 
by  washing  with  distilled  water,  and  the  residuary  effects  of  the  treatment  on 
the  solubility  were  likewise  determined.  The  calcium-sulphate  treatment  was 
found  to  have  resulted  in  a  very  large  increase  in  the  rate  of  formation  of 
soluble  substances.  The  effects  were  great  even  when  the  soils  were  washed 
the  second  time.  Obviously  the  treatment  results  in  changes  in  the  composition 
of  the  soil  mass — in  other  words,  a  soil  of  different  properties  is  formed.  It 
seems  that  it  is  possible  to  alter  the  composition  of  the  soil  solution,  and  that 
whether  such  change  will  have  any  effect  on  plant  growth  or  not  or  whether 
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the  eft'wt  will  be  favorable  or  unfavorable  will  depend  ui)on  Uie  nature  of 
the  soil  and  of  the  substances  added.  .Moreover,  it  is  probable  that  this  jjhase 
of  the  subject  has  not  received  sullicieiit  atlentidii  in  connectidn  witli  our 
Held  exiHM-inieiils. 

"Two  soils  of  sunu'what  different  texture  and  orj^anic  content  were  treated 
witli  a  saturated  solution  of  culeiuni  .sulpluite,  a  n/10  solution  of  calcium 
phosphate,  and  a  combination  of  t!Te  two.  The  soils  were  waslied  and  the 
rate  of  fonnatiou  of  soluble  salts  was  determined.  The  calcium  sulphate 
markedly  increased  the  solubility  in  each  soil,  while  the  calcium  pliosphate 
decreased  the  rate  of  formation  of  soluble  substances.  When  calcium  plios- 
jihate  was  used  in  conjunction  with  calcium  sulphaffe  it  counteracted  the 
effects  of  the  latter  to  some  extent. 

■•  If  the  carbon  dioxid  produced,  as  deternnned  by  the  methods  used,  is  taken 
as  a  measurement  of  the  biological  activities,  the  increase  in  the  rate  of  forma- 
tion of  .soluble  substances  brought  about  by  the  calcium-sulpliate  treatment 
is  due  mainly  to  other  causes." 

Sulphur  in  relation  to  soil  fertility,  R.  Stkwart  (Illinois  Sta.  Bui.  221 
\1920),  pp.  99-108). — The  available  data  on  the  value  of  sulphur  as  a  fertilizer 
are  summarized,  leading  to  the  conclusion  that  there  is  no  basis  for  the 
belief  that  it  is  necessary  to  add  sulphur  to  soil  in  a  permanent  system  of  soil 
fertility. 

Experiments  extending  over  a  period  of  years  are  reviewed,  showing  that 
uniler  Illinois  conditions  sulphur  is  not  a  factor  on  brown  silt  loam  soil  in 
the  production  of  such  couunon  farm  crops  as  corn,  oats,  wheat,  clover,  and 
alfalfa.  It  is  further  shown  that  the  sulphur  supply  of  the  soil  is  automatically 
reitleiushed  from  the  atmosphere,  and  it  is  concluded  that  the  relation  of 
sulphur  to  soil  fertility  is  not  in  any  sense  similar  to  that  of  phosphorus,  Imt 
is  more  sinnlar  to  that  of  carbon  on  the  basis  that  both  suli)hur  and  carbon  are 
supplied  to  crops  from  the  atmosphere. 

Kflect  of  nianur(*-sul|>hur  composts  upon  the  availability  of  the  potas- 
sium of  ji'rt't''»'^an<l,  A.  ii.  .Mc(l\Lr,  and  A.  IVI.  Smith  {./our.  Ayr.  Research 
[r.  S.],  19  (1920).  .\().  6,  pp.  2.39-256,  fig.  i).— Studies  conducted  at  the  Mary- 
land Experiment  Station  on  the  effect  of  composting  gret^nsand  with  sulphur, 
manure,  and  other  materials,  with  a  view  to  making  the  potas.sium  in  the 
greensand  available  through  sulfotication,  are  reported. 

Two  greensands,  one  containing  5.88  per  cent  and  the  other  1.42  per  cent 
of  potassium,  were  used.  It  was  found  that  in  composts  consisting  of  green- 
sand,  manure,  and  soil  in  different  proportions  an  appreciable  amount  of  the 
potassium  of  the  greensand  was  made  water  soluble  through  sulfotication. 
The  composts  containing  the  largest  proportion  of  manure  developed  the  highest 
degree  of  acidity,  oxidized  the  greatest  amount  of  suli)hur,  and  produced  the 
largest  quantity  of  water-soluble  potassium,  while  those  in  which  soil  was  sub- 
stituted for  a  part  of  the  manure  developed  less  acidity,  oxidized  less  sulphur, 
and  produced  a  smaller  amount  of  soluble  potassium.  When  all  the  manure 
was  reitlaced  by  soil  the  rate  of  sulfotication  was  so  slow  that  at  the  end  of 
'  23  weeks  only  a  vory  small  amount  of  acidity  had  developed  and  very  little 
potassium  had  been  made  soluble.  When  no  organic  matter  was  added,  the 
amounts  of  acidit>'  and  soluble  sulphates  were  no  greater  than  might  be  ac- 
counted for  by  the  natural  oxidation  of  the  suli)hur. 

The  addition  of  small  amovmts  of  ferrous  and  aluminum  sulphates  failed  to 
stinmlate  sulfoflcation.  Calcium  carbonate  added  to  the  suliJhur-manure-soil 
compost  produced  a  stimulating  effect  during  the  early  part  of  the  period,  but 
failed  to  increase  the  acidity,  soluble  sulphates,  or  potassium  above  the  uiaxi- 
mutuj-eached  by  the  corresponding  compost  in  which  no  calcium  carbonate  was 
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iiscd.  Moi'c  water-soluble  potiissiuiu  was  formed  in  the  composts  containiiis  the 
liiKli-potassium  greensaiul,  but  a  lurj^er  percentage  of  the  total  potassium 
I)resent  was  liberated  in  the  composts  containing  the  low-potassium  greensand. 
In  tlie  composts  containing  manure,  the  total  amounts  of  potassium  recovered 
in  the  water  extracts  varied  from  9.1  per  cent  to  a  maximum  of  41.3  per  cent 
of  the  total  initial  amount  present. 

Farmyard  manure:  Its  miakiiig  and  use,  E.  J.  Russell  {Jour.  Farmers' 
Club  [London],  li)20,  pt.  5,  pp.  89-106). — Tiiis  is  a  popular  dissertation  on  the 
sul).1ect. 

Plant  analyses  and  the  fertilizer  requirements  of  soil,  MCntkr  {Jour. 
Lmulir.,  67  (1019),  No:  4,  pp.  229-;iG6).— The  results  of  fertilizer  and  rotation 
exi)eriments  begun  in  1902  with  beets,  barley,  potatoes,  and  wheat  on  a  loess 
loam  soil  are  reported. 

Final  results  were  obtained  with  wheat  only.  It  wa.?  found  that  potash  and 
pho.sphoric  acid  fertilization  increasetl  the  silica  content  of  wheat  straw,  and 
nitrogen  fertilization  reduced  it.  Potash  and  phosphoric  acid  fertilization 
reduced  the  nitrogen,  lime,  and  magnesia  contents  of  the  straw,  and  nitrogen 
fertilization  increased  them.  Potash  slightly  reduced  the  nitrogen  content  of 
the  grain,  and  phosphoric  acid  strongly  depressed  it.  A  chemical  analysis  of 
the  wheat  plant  from  fertilized  soil  gave  no  sure  indication  of  the  fertility 
condition  of  the  soil. 

It  was  further  found  that  in  good  cropping  years  nitrogen'  had  the  greatest 
influence  on  crop  growth,  and  in  poor  years  potash  had  the  greatest  Influence. 
Phosphoric  acid  acted  indifferently  in  this  respect.  Fertilization  with  an  excess 
of  nitrogen,  potash,  or  phosphoric  acid  was  mainly  evident  in  the  straw.  The 
weather  conditions  of  a  year  exercised  a  strong  influence  on  the  assiOiilation 
of  nutrients  by  wheat,  and  the  relative  percentage  of  nutrient  content  was 
more  strongly  influenced  in  individual  years  by  the  weather  than  by  fer- 
tilization. 

It  is  believed  that  the  nitrogen  recpiirements  of  the  soil  used  are  indicated 
by  the  contents  of  nitrogen,  lime,  and  magnesium  in  the  wheat  plant.  When 
the  sum  of  these  three  for  1  hectare  exceeds  90  kg.  in  tlie  grain  and  straw,  00 
kg.  in  the  grain  alone,  or  30  kg.  in  the  straw  alone,  thei'e  is  sullicient  nitrogen 
present  in  tlie  soil.  If,  after  subtracting  the  sum  of  these  three,  the  figures 
for  the  potash  percentage  are  positive,  there  is  sufficient  soil  potash,  but  if 
negative  the  soil  is  deficient  in  potash. 

The  wheat  plants  on  plats  receiving  no  fertilization  and  complete  fertilization 
showed  generally  the  same  percentage  content  of  nitrogen  and  phosphoric  acid, 
while  the  potash  content  of  the  straw  was  higher  on  the  completely  fertilized 
plats.  A  comparison  of  analyses  of  plants  from  unfertilized  and  completely 
fertilized  plats  gave  no  indication  of  the  fertilizer  requirements  of  the  soil. 

It  is  concluded  that  the  fertilizer  requirements  of  a  soil  are  best  indicated 
when  studied  by  growing  and  analyzing  plants  under  two  excess  fertilizations, 
namely,  nitrogen  and  phosphoric  acid  plus  potash.  If  the  nitrogen :  potash  ratio 
is  narrower  than  1 :  2  there  is  a  potash  deficiency.  If  the  nitrogen :  phosphoric 
acid  ratio  on  the  nitrogen  plats  is  wider  than  100:  35  thei'e  is  a  phosphoric  acid 
deficiency.  If  the  ratio  of  nitrogen  to  phosphoric  acid  on  the  phosphoric  acid 
potash  plats  is  narrower  than  100 :  60,  or  if  the  silica :  nitrogen  ratio  is  greater 
than  100 :  6  there  is  a  nitrogen  deficiency.  If  the  percentage  of  nitrogen  found  in 
the  wheat  straw  from  the  nitrogen  plat  is  placed  at  100  there  is  sufficient  nitro- 
gen present  in  the  soil  of  the  phosphoric  acid  potash  plat  provided  the  ratio  of 
the  two  nitrogen  percentages  Is  narrower  than  100 :  60. 

The  content  of  phosphoric  acid  in  the  oats  iilant  and  its  relation  to  the 
increased  yield  produced  by  fertilization,  E.  A.  Mitscheelich  {Jour.  Landw., 
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67  {l'JJ9),  Xo.  3,  pp.  171-17(1  flfj.  1). — Kxpcrlniental  results  aro  roi)orto(l,  and 
an  intricate  niatlieniatioal  discussion  is  ^iven  in  an  aiM'ii'-ently  uns\iccesslul 
effort  to  establisii  a  defnute  law  showing  the  relation  between  the  content  of 
the  oats  plant  in  phosphoric  acid  and  fertilization  as  a  means  for  determining 
the  absolute  phosphate  requirement  of  soil. 

Field  tests  on  tlie  action  of  fertilizers  on  soil  aldehydes,  J.  J.  Skinneu 
and  ('.  F.  Xoi.r,  {rcnnsiilyiniia  Sta.  Ix'pl.  1U1G,  pp.  69-85,  pis.  8,  fig.  i).— This 
arliclo  has  h(>en  prevlnusly  uoIimI  from  another  source   (E.  S.  R.,  30,  p.  424). 

Separation  of  dust  from  lime  nitrogen,  N.  Cabo  {CJicm.  Ztfj-,  ^i^f  (1920),  No. 
8,  pp.  JJ-.-76";  (ilhs.  in  -lour.  t<0(:  Vhcm.  Indus.,  39  {1920),  Xo.  5,  pp.  200A,  201  A).— 
Different  methods  for  reducing  the  dustiness  of  lime  nitrogen  to  a  mininmm 
are  discussed,  it  being  concluded  that  treatment  with  a  neutral  oil  has  given 
the  best  results.  On  account  of  the  high  cost  of  such  treatment  and  the  fact 
tiiat  the  causticity  of  the  lime  nitrogen  is  not  affected,  it  is  considered  desirable 
tolind  .«;ome  treatment  which  will  neutralize  the  caustic  action  without  reducing 
the  fertilizing  value  of  the  lime  nitrogen. 

Improvement  of  lime  nitrogen,  J.  Baumann  (Chcm.  Ztfl.,  J^'t  {1920),  No. 
23.  pp.  1,')8,  159). — Some  of  the  disadvantages  of  crude  calcium  cyanamid  as  a 
f(Mtilizer  are  reviewed,  anrl  it  is  proposed  to  obtain  the  nitrogen  of  this  fer- 
tilizer in  a  more  suitable  form  liy  combining  the  cyanamid  and  amnumia-soda 
processes.  The  anunonia  for  the  process  is  to  be  obtained  from  calcium  cyana- 
mid, and  the  liquors  from  the  sodium  bicarlx>nate,  which  contain  ammonium 
ciilorid  and  sodium  chlorid,  are  to  ^e  evaporated  to  crystallize  out  the  am- 
monium chlorid.  The  ammonia  is  thus  recovered  as  chlorid  for  use  as  a  fer- 
tilizer, and  the  lime  which  would  have  been  used  for  regeneration  of  the 
anunoHKi  is  used  for  the  manufacture  of  cyanamid.  It  is  estimated  that  con- 
siderable sjiving  can  be  effected  by  the  proposed  combination  of  the  two 
processes.     Alternate  processes  are  also  suggested. 

Lime  nitrogen  as  a  top-dressing,  J.  Kuhn  (Deut.  Landic.  Prcsse,  47  {1920), 
Kos.  5,  p.  35;  6,  pp.  42,  Jf3 ;  7,  pp.  50,  51). — Experiments  to  determine  the  possi- 
bility of  using  lim'e  nitrogen  as  a  top-dressing  are  reviewed  and  summarized. 

The  largest  practical  applications  were  relatively  small.  Frequently  larger 
applications  were  found  not  to  be  injurious,  but  a  warning  is  sounded  against 
such  applications  in  practice  because  there  was  considerable  variation  in  the 
Injurious  action  of  the  lime  nitrogen  in  individual  cases.  Such  injurious  action 
was  closely  related  to  the  content  of  dicyandiamid. 

The  national  aspects  of  the  case  for  increasing  the  supplies  of  basic 
slag,  T.  MiDULETON  {Jour.  Min.  Agr.  [London],  27  {1920),  No.  3,  pp.  2.}i-2//.9).— 
The  value  of  basic  slag  as  a  means  of.  improving  pastures,  thus  increasing 
meat  production  and  at  the  same  time  making  it  possible  to  increase  the  tilled 
area  in  case  of  a  national  emergency,  is  especially  emphasized  in  this  article. 

The  separation  of  feldspar  for  the  technical  production  of  potash,  B. 
Nkumann  and  F.  Dkaisbach  {Ztschr.  Angev.  Chrni.,  29  {1916),  Nos.  65, 
Auf.mtz.,  pp.  313.  319;  67,  pp.  326-331,  figs.  3).— The  authors  describe  the  dif- 
ferent American  sources  of  potash  and  give  a  list  of  proce.s.ses  for  the  separation 
of  potash  front  feldspar. 

>  Tests  of  a  number  of  the  different  processes  are  reported,  leading  to  the 
conclusion  that  better  results  are  produced  by  roasting  than  by  treatment  in  the 
autoclave.  In  the  roasting  experiments  the  best  results  were  obtained  by  the 
use  of  lime  and  magnesium  chlorid  or  calcium  chlorid.  The  latter  treatment 
especially  resulted  in  a  complete  separation  of  the  potash  from  the  feldspar. 

The  use  of  lime  on  the  soil,  E.  O.  Fippin  {Cornell  Reading  Course  for  the 
Farm  No.  U8  {1919),  pp.  31-92,  figs.  .?6).— This  is  a  popular  bulletin  based  on 

BW  York  conditions,  the  main  purposes  of  which  are  "  to  explain  some  of  the 
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reasons  for  the  need  of  lime  in  soils;  to  point  out  the  indications  of  that  lic.il 
and  its  distribution  over  the  State;  to  explain  the  different  fornrs  of  lime  that 
may  be  used,  and  to  point  out  their  limitations  and  advantages;  to  give  some 
directions  for  the  use  of  lime;  and  finally  to  pi-esent  briefly  data  showing  the 
value  of  lime  as  a  means  of  soil  Improvement  as  revealed  in  experiment  station 
tests  and  in  farm  demonstrations." 

Ijimestone  resources  of  Pennsylvania,  F.  J.  Holkkn  and  W.  Fkkar  ( Penn- 
sylvania Sto.  h'pt.  1916,  pp.  .'i23-.'i.'i.'t). — This  is  a  supplementary  report  (10.  S.  R., 
38,  p.  22)  containing  desci'iptions  by  counties  and  analyses  of  ir)2  samples  of 
limestones  occurring  on  Pennsylvania  lands  and  received  front  landownei-s 
who  desired  information  as  to  their  agricultural  value. 

Analyses  of  23  samples  of  commercial  ground  limestone,  burnt  and  hydratcd 
lime,  and  limestone  by-products  are  also  included. 

Lime  report  1019,  J.  W.  Kellogg  {Penn.  Dcpt.  Ayr.  Bui.  336  {1020},  pp. 
37). — This  bulletin  reports  the  results  of  actual  and  guarantied  analyses. of 
187  samples  of  lime  products  for  agricultural  uses,  representing  60  brands 
registered  for  sale  in  Pennsylvania  during  1919.  In  addition,  the  text  of  the 
State  lime-inspection  law  is  given,  together  with  discussions  of  important 
features. 

By-products  from  sewage  sludge,  II.  S.  Weston  {Anier.  Jour.  Pub.  Health, 
10  (1920),  No.  5,  pp.  405-409). — lu  a  review  of  data  on  the  subject  it  is  pointed 
out  that  the  most  promising  of  the  sludges  from  the  standpoint  of  the  recovery 
of  by-products  are  those  of  the  activated  sludge  and  the  Miles  acid  proces.ses. 

"  The  cost  of  aeration  and  acid  treatment  are  not  far  apart,  and  the  more 
valuable  IMiles  process  shidge  contains  less  water  and  is  much  more  stable 
than  the  bulkier  and  partially  defatted  activated  sludge.  Repeated  experi- 
ments have  shown  that  many  American  sewages  contain  enough  fats  and 
fertilizer  constituents  to  make  the  problem  of  their  recovery  worth  considera- 
tion. This  is  as  far  as  the  art  has  progressed  in  this  country,  but  in  England 
.  .  .  certain  cities  using  the  Miles  process  recovered  grease  and  fertilizer 
at  a  profit.  Furthermore,  a  drier  has  been  brought  out  which  promises  suc- 
cess with  American  sewages,  and  Dorr  has  suggested  a  method  for  avoiding  the 
process  of  dewatering  sludge  to  a  point  where  it  can  be  handled  in  a  healed 
drier.  This  brings  the  process  to  a  point  where  a  large  scale  experiment  is 
necessary.  In  this  experiment  various  proces.ses  for  making  sludge  and  for 
handling  the  same  should  be  tried  side  by  side,  and  devices  like  the  Dorr 
thickener  and  the  B.  T.  W.  drier  should  be  valued." 

Can  the  farmer  mix  his  own  fertilizers?  F.  W.  Taylor  (New  HanipsJiire 
Sta.  Circ.  21  {1920),  pp.  3-8). — Analyses  of  21  samples  of  home-mixed  fertiliz- 
ers obtained  from  farmers  in  New  Hampshire  are  reported  and  discussed. 

It  was  found  that  the  average  of  the  nitrogen  determinations  of  the  21 
samples  was  within  0.06  per  cent  of  the  amount  calculated.  The  average 
percentage  of  phosphoric  acid  was  2.34,  and  of  potash  0.97  per  cent  higher 
than  that  calculated. 

It  is  stated  that  variations  almost  as  wide  as  these  were  found  in  34  samples 
of  complete  factory-mixed  fertilizers.  The  rather  wide  discrepancies  in  the 
phosphoric  acid  figures  are  attributed  to  the  assumption  that  there  was  a , 
smaller  content  of  available  phosphoric  acid  in  the  mixing  ingredients  than 
actually  existed.  It  is  considered  true  that  the  farmer  can  mix  his  own 
fertilizers  fairly  well. 

Report  of  analyses  of  sami)les  of  commercial  fertilizers  collected  by  the 
Commissioner  of  Agriculture  during  1919  (New  York  State  Sta.  Bui.  467 
(1919),  pp.  61-112). — This  bulletin  presents  the  results  of  actual  and  guarantied 
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iinalysrs  of  ."SS  s;iiiii)lcs  (if  fertilizers  and  fertilizer  materials  r(»IIe<t('<l  in  New 
York  during;  IMli). 

Fertilizers:  Xotes  on  sprins;  fertilizer  inspection  (  \'a.  Drpt.  .\(jr.  and 
Inunif/r.  Jiiil.  J52  (1920),  pp.  18-27). — Analyses  of  02  .samples  of  fertilizers  and 
fertilizer  materials  offered  for  sale  in  Virginia  during  the  spring  of  1920,  and 
wliich  were  either  hadly  or  slightly  deficient  in  one  or  more  plant-food  con- 
stituents, are  reported,  together  with  a  list  of  some  270  brands  which  were 
found  to  meet  the  guaranty  in  all  respects. 

Analyses  of  four  samples  of  burnt  lime,  three  samples  of  unburuL  lime,  and 
one  saniple  of  lime  and  iiotasli  are  also  reported. 

AGRICULTURAL  BOTANY. 

The  causes  and  course  of  organic  evolution:  A  study  in  bioenergics,  .T.  M. 

.M.vcFARLANE  (Xi'iv  Yovk:  The  Macmillan  Co.,  1D18,  pp.  875,  pis.  5,  flys.  25). — 
The  author  snythesizes  herein  the  results  of  study  carried  on  during  a  long 
period  in  many  fields,  together  embracing  the  whole  range  of  biotic  activity. 
He  emphasizes  the  facts  and  bearings  of  evolution  in  its  different  forms 
throughout  the  course  of  plant  and  animal  life.  Energy,  continuity,  and  evolu- 
tion together  form  the  keynote  of  this  volume.  A  long  list  of  related  literature 
is  given. 

Visibility  of  Mendelian  splitting  in  pollen  of  CEnothera  hybrids,  O.  Ri-.x- 
KER  {Her.  Dent.  Hot.  Gesell.,  37  (1919),  No.  2,  pp.  129-135,  fi(is.  2).— Pollen 
grains  of  the  hybrid  Oenothera  (lamarckianaXmvricata)  gracilis  show  even 
imder  low  magnification  a  clear  differentiation  as  regards  size  of  the  pollen 
grains  and  form  of  granulations  therein. 

(Knothera  laniarckiana  mutant  simplex,  H.  de  Vries  (Ber.  Deut.  Jiof. 
Gesell.,  37  (1919),  No.  1,  pp.  65-73). — A  mutation  appearing  in  1906  and  named 
(K.  Unnnrehiana   •simplex  is  here  discussed  in  its  i-elations  with  other  forms. 

Further  experimental  studies  on  self-incompatibility  in  hermaphrodite 
plants,  A.  B.  Stout  (Jour.  Genetics,  9  (1920),  No.  2,  pp.  85-129,  pis.  2).—Thifi 
lejMirt  represents  an  extension  of  experimental  studies  previou.sly  noted  (E. 
S.  K..  40,  p.  427),  continuing  to  yield  evidence  that  compatible  and  incom- 
patible relations  of  the  sex  organs  (including  germ  cells)  in  the  fertilization  of 
hermaphrodites  are  highly  fluctuating  in  the  progeny  of  single  cross-  or  self- 
fertilized  descent.  There  are  all  grades  in  the  degree  to  which  both  self- 
compatibility  and  cros.s-conipatibiiily  may  appear,  and  even  the  reciprocal 
niatings  of  two  hermaphrodites  may  give  opposite  results. 

It  is  assumed  that  within  the  species  both  self-  and  cross-compatibility  con- 
stitute the  rule,  reiu-esenting  the  primitive  condition.  Incompatibilities  are 
special  ca.ses.  Cross-sterility  within  a  species  is  a  relatively  rare  phenomenon, 
often  accomplished  by  such  morphological  modifications  in  the  sex  organs  as 
dimorphism.  Self-incompatibility  is  more  common  and  appears  to  have  a 
value  in  connection  with  natural  selection.  It  appears  from  its  wide  distri- 
bution to  have  ari.sen  often  indeiiendently,  and  it  is  argued  that  it  may  be  of 
fundamental  significance. 

The  evidence  is  considered  to  favor  the  view  that  self-compatibility  is  a 
progre.ssive  character.  Intensive  study  of  fertility  of  feebly  self-compatible 
individuals  yields  positive  evidence  as  to  how  .self-sterility  has  arisen  in  species 
originally  self-fertile.  The  marked  fluctuation  of  the  character  In  practically 
all  self-sterile  species  is  regarded  as  specially  significant.  More  recent  studies 
than  those  above  noted  are  said  tp  have  yielded  additional  support  to  the 
general  co^ejivsiojjs  that  follow. 
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In  all  self-compatible  species  investigated,  except  Raphanns  8ativu.i  and 
Linum  gmndiflorum,  self-incompatibility  and  self-compatibility  are  highly  vari- 
able. The  variations  are  mostly  indiscriminate,  though  there  are  cases  of 
marked  correlation  with  conditions  as  regards  age  or  vegetative  vigor  during 
the  period  of  bloom.  In  some  cases  at  least  embryo  abortion  appears  to 
be  due  to  physiological  incompatibility.  Repeated  selection  does  not  elimi- 
nate the  extreme  fluctuations,  though  tending  toward  the  establishment  and 
maintenance  of  highly  self-fertile  races.  Continued  self-fertilization  in  chicory 
has  not  decreased  self-compatibility  or  vegetative  vigor.  It  is  stated  that  all 
results  favor  the  view  that  incompatibilities  arise  primarily  in  the  ontogenetic 
processes  of  physiological  differentiation  of  sex  organs,  and  are  not  determined 
by  either  individual  stuffs  or  line  stuffs  of  deflnite  hereditary  value.  As  far  as 
general  constitution  is  concerned,  similarity  in  parents  favors  fertility.  Appar- 
ently, successful  fertilization  depends  fundamentally  on  similarity. 

Probable  bearings  of  data  and  conclusions  reported  by  investigators  are 
indicated,  and  new  data  as  obtained  witii  different  plants  are  presented  in 
detail  with  interpretations. 

Both  self-fertility  and  cross-fertility  within  a  species  are  considered  original 
and  primitive  conditions  as  compared  with  self-incompatibility  and  cross-in- 
compatability.  Self-fertility  is  more  primitive  than  cross-fertility.  In  her- 
maphrodites incompatibilities  have  arisen  and  are  arising  in  species  through 
fluctuating  variation  in  the  physiologcal  differentiation  of  the  sex  organs.  The 
evidence  supporting  the  general  conclusion  in  this  paragraph  is  outlined  with 
interpretative  discussion. 

Sexuality  is  regarded  as  a  cyclic  recurring  condition  which  makes  possible 
the  fusion  of  cells  and  nuclei  and  the  pairing  of  chromosomes.  The  incompati- 
bilities exhibited  in  processes  of  fertilization  are  due  to  physiological  proper- 
ties that  are  acquired  during  sex  differentiation.  The  behavior  of  both  self-  and 
cross-incompatibilities  affords  no  proof  that  unlilceness  in  sex  organs  favors 
tJie  union  of  gametes  or  that  some  element  of  similarity  leads  to  incompatibility. 

A  study  of  Allocarya,  C.  V.  Piper  {U.  8.  Natl.  Mus.,  Contrib.  U.  S.  Nat. 
Herbarium,  22  (1920),  pt.  2,  pp.  VII-j-79-113). — Results  are  given  of  a  study 
of  Allocarya,  a  genus  of  boraginaceous  plants,  chiefly  of  the  western  United 
States. 

Revisions  of  North  American  grasses,  A.  S.  Hitchcock  and  A.  Chase 
{U.  S.  Natl,  iliis.,  Contrib.  U.  S.  Nat.  Herharium,  22  (1920),  pt.  1,  pp.  X+77, 
p?s.  24,  figs.  20). — The  authors  describe  species  recognized  under  the  genera 
Ichnanthus,  Lasiacis,  Brachiaria,  and  Cenchrus. 

The  diecious  nature  of  buffalo  grass,  J.  H.  Schaffner  (Bill.  Torrey  Bot. 
Club,  47  (1920),  No.  3,  pp.  119-124).— A  study  in  1919  at  Morganville,  Kans., 
of  buffalo  grass  (Bulbilis  (lactyloicles)  gave  no  support  to  the  view  expressed  by 
certain  investigators  that  a  monecious  form  exists,  though  certain  possibilities 
are  indicated. 

It  is  stated  that  this  grass  is  holding  its  own  very  well  under  civilized  condi- 
tions, and  toward  its  eastern  limit  is  spreading  in  pastures  and  abandoned 
fields,  because  its  strongest  competitors  (Andropogon  scoparius  and  A,  furcatus) 
are  nmch  more  subject  to  destruction  througli  grazing  and  trampling  of  live 
stock. 

Composition  and  density  of  the  native  vegetation  in  the  vicinity  of  the 
Nortliern  Great  Plains  Field  Station,  J.  T.  Sarvis  (.Jour.  Agr,  fiesearch 
[17.  S.],  19  (1920),  No.  2,  pp.  63-72,  pis.  3,  figs.  2).— In  a  contribution  f^-om.the 
Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  the  author  reports 
on  cooperative  experiments  with  the  North  Dakota  Experiment  Station,  ^on^ 
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(hiftiHl  with  a  view  of  dotermining  the  carryiiijc  Oiipaoity  nf  the  range  in  that 
sivtion  and  worldiig  out  a  grazing:  system  adapted  to  conditions  in  tlie  Great 
Plains. 

Tlie  vegetation  in  tlie  area  studied  was  found  to  be  coniposetl  of  a  large  num- 
ber of  species,  only  a  few  of  which  produce  a  considerable  amount  of  the  total 
forage.  The  dominating  species  were  found  to  be  Douteloua  ffracilis  and  Stipa 
comatn.  The  density  of  the  vegetation  was  determined  by  the  thickness  of  the 
plants  upon  the  ground  surface  and  not  by  foliage  growth.  The  total  basal 
cover  of  all  species  in  the  Mandan  region  was  approximately  GO  per  cent  of  the 
ground  surface,  B.  gracilis  having  n  basal  covering  of  about  20  per  cent  and 
.S'.  c'lninta  nearly  10  per  cent  of  the  surface.  Clipping  data  taken  on  different 
day  periods  showed  that  Ti.  gracilis  produced  40  to  .50  per  cent  and  S.  comata 
from  15  to  20  per  cent  of  the  total  forage. 

Upland  societies  of  Pctoskey-Walloon  Lake  region,  H.  D.  Clayherg  {Bot. 
Gnz.,  69  {1920),  No.  1,  pp.  28-53,  fig.  i).— These  notes,  embodying  the  residts  of 
observations  during  some  years,  state  that  the  sapling  age  In  the  area  studied 
shows  the  maxinuim  increase  in  size  for  a  given  decrease  in  the  number  per  unit 
area,  so  that  competition  between  trees  of  etiual  age  is  keenest  at  this  age.  The 
name  syufolium  is  coined  for  the  foliage  layer,  and  the  development  and  ecologi- 
cal significance  of  this  layer  are  analyzed. 

Throughout  this  region  the  response  of  the  plant  societies  to  interference  and 
changed  environment  has  been  adaptive,  in  so  far  as  their  constitution  allowetl. 
It  is  claimed  that  such  natural  societies  as  the  blackberry  are  fitted  to  survive 
in  partly  wild  areas,  while  others  can  invade  the  fields  in  competition  with  the 
crops.  Characters  favorable  to  survival  are  quick  entry,  speed  of  vertical 
growth,  quickness  of  fruiting  after  germination,  quantity  of  seed  production,  and 
efficiency  of  distribution. 

The  phenological  influence  of  the  sea,  O.  Ritter  (Bot.  Centbl.,  Beilirfte,  36 
(1919),  1.  .'\ht..  No.  1,  pp.  18-132). — An  extended  account  is  given  of  studies  on 
influences  affecting  plants  as  related  to  bodies  of  water,  with  a  discussion  of  the 
significance  of  the  observations. 

Experimental  cultures  of  garden  salad  plants  in  seashore  situations,  L. 
Daniel  {Compt.  Rend.  Acad.  Sci.  [/'ons],  168  (1919),  No.  2,  pp.  116-118).— A 
study  of  salad  plants  grown  on  exposed  seashores  is  said  to  have  emphasized 
the  predominating  part  played  by  water  in  such  situations. 

The  effects  of  gases  on  plants,  C.  Wehmeu  {Bcr.  Dcut.  Bot.  Gc.sell.,  35 
(1917),  Nos.  3,  pp.  318-332,  figs.  J,;  J,,  pp.  J,0.3-J,10,  figs.  3).— Details  are  given  of 
studies  regarding  the  effects  of  different  gases  on  various  trees  and  garden 
plants. 

The  influence  of  fluoriu  on  plants,  A.  Gautier  and  P.  Clausmann  (Compt. 
Rend.  Acad.  Sci.  [I'ari.^},  168  (1919),  No.  20,  pp.  976-9.S2).— Details  are  given 
of  preliminary  tests  on  14  species  in  widely  separated  families  in  regard  to  the 
presence  and  influence  of  fluorin  compounds. 

The  influence  of  the  concentration  of  the  nutritive  medium  on  some 
plants,  L.  GuRi.iTT  (Bot.  Centbl.,  Bcihrftc,  35  (1918),  1.  Abt.,  No.  2.  pp.  279-3/fl, 
figs.  34). — Studies  on  nios.ses  and  higher  plants  are  noted,  with  the  effects  of 
different  concentrations  of  nutritive  media  on  their  development. 

Effects  of  acids  and  the  formation  of  soluble  starches  by  mold  fungi,  F. 
Boas  (Bot.  Centbl.,  Bcihcfte,  36  (1919),  1.  Abt.,  No.  1,  pp.  13.5-185,  figs.  5).— 
This  is  a  detailed  account  of  work  which  the  author  carried  out  during  the 
years  191.S-1917  with  Aspergillus  viger. 

A  new  fungus  destroying  complex  polysaccharids,  A.  Epstein  (Bui.  .S'oc. 
Bot.  OenH-e,  2.  ser.,  11  (1919),  No.  5-9,  pp.  191-198).— The  author  obtained  in 
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3917  and  studie'l  an  orj^anisni  wliirli  lias  tlio  proporty,  anions  others  indicated, 
of  destroying  certain  complex  polysaccliarids.  Tlie  organism  is  considere<l  a 
new  species  and  named  P.sciifiiinioiifis  ])<)lii!«i(r]i(tvi(]<trnin. 

The  breeding  of  fungi  on  highly  concentratod  cane  sugar  solutions  and 
the  question  of  chondriomes,  N.  Iii:zssoNOF  {Ber.  Dent.  Rot.  Gesell.,  37 
(1919),  No.  2,  pp.  136-1 J/S,  pi.  1). — An  account  of  studies  on  several  fungi  con- 
cludes with  the  statement  that  icnring  mold  fungi  on  strong  sugar  solutions 
tends  to  the  development  of  sexuality.  Discussion  is  also  given  oJ"  the  char- 
acters and  significance  of  the  cliondriomes  and  various  related  structures. 

Conidia-forming  materials,  F.  Boas  (Err.  Dcuf.  Bot.  Gn^cU.,  S7  {1919),  A'o. 
1,  pp.  57-62). — Tliis  is  a  brief  study  of  the  relation  between  the  components  of 
the  substratum  and  conidia  formation  as  regards  rapidity  and  amount,  in  case 
principally  of  AxpcrdiUit.H  iih/rr  and  A.  ffhiuciift.  The  degree  of  dissociation 
appears  to  be  significant  in  this  connection. 

The  sexuality  of  Phyconiyces  nitens,  G.  Orban  (Bot.  Ccntbl.,  BcUieftc,  36 
(1919),  1.  AM.,  No.  1,  pp.  1-59,  pis.  2,  figs.  20).— It  is  stated  that  P.  nitens 
presents  a  plus  and  a  minus  strain,  the  mycelium  being  distinguishable  through 
differences  in  such  characters  as  germination  period,  growth,  and  starch  pro- 
duction. 

Auto-tox'icity  in  Aspergillus  niger,  F.  Boas  (Ber.  Dent.  Bot.  Gesell.,  37 
(1919),  No.  1,  pp.  63-65). — Noting  manifestations  of  auto-toxicity  in  A.  nUjm- 
grown  on  a  suitable  substratum,  the  author  observes  that  other  fungi,  as  Botry- 
tis  cinerea  and  Oidium  under  comparable  conditions,  gave  negative  results. 

Studies  on  plant  colloids. — VIII,  Cellulose  dextrins,  M.  Samec  and  J. 
Matula  (Kolloidchem.  Beihefte,  11  (1919),  No.  1-2,  pp.  37-73,  figs.  3).— An  ac- 
count is  given  of  a  study  of  several  cellulose  dextrins  as  regards  their  physico- 
chemical  characters,  also  of  the  influence  of  diastase  on  these  bodies,  the  results 
being  presented  in  tabular  form  with  discussion. 

Demonstration  of  lipoids  in  plant  cells,  F.  Czapek  (Ber.  Dent.  Bot.  Gesell., 
37  (1919),  No.  5,  pp.  207-216). — A  discussion  is  given  of  methods  for  the  denn  n- 
stration  of  lipoids  in  plant  cells  and  of  work  done  with  different  plants. 

The  passage  of  undissolved  substance  from  the  cell  nucleus,  M.  von  Der- 
schau  (Arch.  Zcllforsch.,  IJf  (1915),  No.  2,  pp.  255-277,  pis.  2).— This  is  a 
synthetic  account,  with  discussion,  of  studies  on  the  nature  and  behavior  of 
certain  nuclear  bodies  and  sub.stances  in  different  plants. 

Size  and  function  of  cell  nuclei,  particularly  with  reference  to  classifi- 
cation, E.  Klienebekger  (Bot.  Centbl.,  Beihefte,  35  (1918),  1.  AM,  No.  2,  pp. 
219-278,  pi.  1,  figs.  3). — As  a  result  of  the  studies  here  noted,  it  is  claimed  that 
both  the  size  and  structure  of  the  cell  nuclei  are  significant  in  the  detection  of 
close  relations  among  plants. 

Effect  of  reaction  of  solution  on  germination  of  seeds  and  on  growth  of 
seedlings,  R.  M.  Salter  and  T.  C.  McIlvatne  (Jour.  Agr.  Research  [U.  S.],  19 
(1920),  No.  2,  pp.  73-9S,  pi.  1,  figs.  5).— A  study  was  made  at  the  West  Virginia 
Experiment  Station  to  determine  the  effects  of  reaction  as  made  by  H-ion  con- 
centration upon  the  growth  of  the  seedlings  of  wheat,  soy  beans,  corn,  and 
alfalfa  in  solution  culture  and  upon  the  germination  of  the  seeds  of  wheat,  soy 
beans,  corn,  alfalfa,  and  red  clover. 

Citric  acid  was  found  unsuitable  for  adjusting  the  reaction  of  culture  solu- 
tions for  such  work,  but  a  satisfactory  method  was  found  in  the  addition  of  a 
uniform  amount  of '  orthophosphoric  acid  to  all  cultures  and  increasing  the 
amounts  of  sodium  hydroxid  to  successive  cultures.  Maximum  H-ion  concen- 
trations for  the  growth  of  seedling  were  determined.  The  hydroxyl-ion  was 
found  apparently  more  harmful  than  the  H-ion  in  equivalent  concentrations. 
Measurements  of  reaction  of  solutions  before  and  after  the  growth  of  wheat 
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seedlings  showed  a  spneral  tendency  of  the  plant  to  adjust  the  reaction  to  a 
point  slightly  below  neutrality.  Germination  of  the  seed  was  found  less  sensi- 
tive to  an  acid  reaction  in  wheat,  corn,  soy  bean,  and  alfalfa  than  was  the 
subsequent  growth  of  the  see<lliiig.  The  rea<tion  of  different  concentrations 
toward  germination  is  shown. 

Growth  curves,  A.  Uii'I'KI,  (lirr.  Dcul.  Hot.  CckcU.,  37  (1919),  No.  3,  pp.  169- 
175,  fig.  1). — It  is  thought  safe  to  conclude  that  growing  protoplasm  passes 
through  a  period  of  activity  si»ecilic  for  both  organ  and  individual  The  cours'j 
of  this  is  determined  by  physico-chemical  laws  and  is  of  the  same  order  as  a;i 
autocatalytic  reaction,  being  influenced  only  collaterally  and  quantitatively  by 
external  factors. 

Regeneration  of  tendril  tips  and  contact  sensitivity  in  twining  plants, 
n.  LiiKFLKu  {licr.  Dcut.  Hot.  arscU.,  37  (1919),  No.  1,  pp.  6-2J,,  figs.  8).— The 
results  are  indicated  of  studies  on  such  plants  as  PhaHcoJnn  multifiorus,  P.  vul- 
garis, ]'.  tvukiricn.^is,  JIumnJuK  lupulux,  Dio'icorea  sativa,  and  Hexaccntris 
mysorenxia,  as  regards  the  effects  on  growth  and  movement  of  various  factors 
which  are  indicated. 

[The  function  of  latex  vessels],  C.  Simon  (Hot.  Centbl,  Bcihefte,  35  (1918), 
1.  Abt.,  No.  2,  pp.  183-218). — Studies  on  species  of  Papaver  and  Euphorbia  as 
described  are  said  to  show  that  certain  coloring  matters  are  alundantly  de- 
posited in  the  latex  vessels,  though  these  vessels  may  remain  imcolored  in  spite 
of  the  high  coloring  produced  in  neighboring  tissues.  The  latex  tubes  are 
probably  not  to  be  regarded  as  organs  of  transference. 

Recent  notes  on  the  nutritive  layer  of  the  pollen,  MascriS  (Compt.  Rend. 
Acnd.  .SV/.  [Pahs],  168  (1919),  No.  2/f,  pp.  i2///-12i6).— Studies  previously  re- 
ported (E.  S.  R.,  42,  p.  819)  are  said  to  have  been  confirmed  by  studies  on 
Datura  stramonium  and  D.  tatula,  the  order  of  the  occurrence  of  the  phenomena 
being  the  same  in  each  case.  Observations  on  other  species  are  noted.  The 
existence  of  chondriomes  was  established  for  all  the  genera  studied.  Starch 
was  always  present,  in  the  form  of  very  small  grains.  Fats  were  abundant  in 
certain  .species  named.  Tannoid  and  alkaloid  bodies  (both  presumably  waste 
materials)  were  present  in  the  nutritive  layer  of  the  pollen  grains  of  certain 
species. 

Two  crystalline  phospho-organic  salts  in  green  plants,  S.  Posternak 
(Compt.  Rend.  Acad.  Sci.  [Paris],  168  (1919),  No.  24,  pp.  1216-1219,  fig.  /).— 
The  author  gives  a  descriptive  .iccount  of  th.;  preparation  of  two  crystalliiie 
phospho-organic  salts  for  use  in  connection  with  the  study  of  phospho-organic 
reserves  in  green  plants. 

The  formation  of  soluble  starch  in  elective  nitrogen  metabolism,  F.  Boas 
(Per.  Dcut.  Hot.  (Icscll.,  37  (1919),  No  1,  pp.  50-56) .—T\\q  general  significant 
difference  between  anuuonium  chlorid  and  other  nitrogen  yielding  compounds 
(tested  with  Aspergillus  niger)  is  that  the  latter  are  less  readily  dissociated. 
The  significance  of  certain  implications  in  this  connection  is  discussed. 

Studies  on  the  assimilation  of  carbon  dioxid,  R.  Wit.lstattkr  and  A. 
Stoi.i.  (Untersuchungcn  iibcr  die  Assimilation  der  Kohlcnsdure.  Berlin:  Julius 
Hpringer,  1918,  pp.  VllJ+Jf/fS,  pi.  1,  figs.  16). — This  collection,  comprising  con- 
tributions on  assimilation  by  plants  of  carbon  dioxid,  is  in  seven  main  sections, 
dealing  respectively  with  the  constancy  of  chlorophyll  content  during  assimila- 
tion; the  relation  between  assimilatory  performance  by  the  leaves  and  their 
chlorophyll  content;  absorption  of  carbon  dioxid  through  unilluminated  leaves; 
the  behavior  of  chlorophyll  toward  carbon  dioxid  ;  the  constancy  of  assimilatory 
coefTicients  during  increased  assimilation;  the  dependency  of  assimilation  uimn 
the  presence  of  small  amounts  of  oxygen ;  and  studies  on  intermediate  stages  iu 
assimilation. 
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Tlie  authors  state  in  the  general  conclusion  to  this  work  that  the  yellow  pig- 
ment was  not  found  to  function  either  in  assimilation  or  in  respiration.  Chloro- 
phyll, on  the  contrary,  unites  with  its  ordinary  and  apparent  function,  another 
which  is  more  dithcult  to  detect  and  which  is  related  to  its  capahility  to  react 
chemically.  This  pigment  is  decomposed  in  connection  with  a  reaction  of  carhon 
dioxid  in  the  presence  of  magnesium,  an  intermediate  product  heing  a  dis- 
sociable carhon  dioxid  compound.  A  theory  of  assimilation  is  outlined  with 
supporting  conclusions. 

Willstatter  and  Stoll's  recent  work  on  assimilation  by  plant.s,  H.  Borut- 
TAu  {Umschau,  22  (1918),  No.  9,  pp.  100-102). — This  is  a  review  of  some  fea- 
tures (largely  chemical)  of  recent  work  by  Willstiitter  and  Stoll,  as  embodied 
in  the  volume  above  noted. 

The  water  absorption  region  of  roots,  H.  CorpiN  (Cotnpt.  Rend.  Acad.  Sci. 
[Paris],  168  {1919).  No.  20,  pp.  100.5-1008).— Vuvsuing  studies  as  previously  in- 
dicated (E.  S.  R.,  42,  p.  819),  the  author  found  that  no  advantage  was  gained 
by  immersion  of  more  than  the  tip  of  a  root  in  water.  He  claims  that  water 
In  the  plants  tested  is  absorbed  exclusively  by  the  root  tip,  the  root  hairs  not 
functioning  in  this  regard. 

The  response  of  plants  to  wireless  stimulation,  J.  C.  Bose  {Nature  [Lon- 
d07i],  lOJ,  {1919),  No.  2609,  pp.  172-17-',.  flgs.  2).— The  author  states  that  investi- 
gations regarding  the  influence  on  plants  of  ultra-violet  and  infra-red  spectral 
wave  lengths  have  shown  that  the  very  short  electric  waves  retard  growtli,  pro- 
ducing responsive  movements  in  Mimosa  when  in  a  highly  sensitive  condition. 
A  definite  mechanical  and  electric  response  to  wireless  impulse  was  obtained 
with  all  plants  tested.  The  arrangement  employed  is  briefly  described  as  to  the 
production  and  effect  both  of  strong  and  of  weak  stimuli.  It  is  claimed  that 
the  perceptive  range  of  plants  is  very  great,  and  that  they  not  only  perceive  but 
i-espond  to  the  different  wave  lengths  of  the  vast  ethereal  spectrum. 

The  influence  of  colored  lights  on  the  coloration  of  Cyanophyceje,  K. 
BoBEscH  {Ber.  Dcut.  Dot.  Gc^cll.,  37  {1919),  No.  1,  pp.  2o-.3fl).— The  capability 
of  certain  Cyanophyceae  to  modify  the  color  of  incident  light  by  assuming  a  com- 
plementary color  was  demonstrated  for  Plwrmidium  fovcolaniin.  This  is  dis- 
cussed in  regard  to  its  probable  significance. 

The  fate  of  chlorophyll  in  plants  in  autumn,  R.  Kolkwitz  {Bcr.  Dcut.  Bot. 
GeselL,  37  {1919),  No.  1,  pp.  2-5). — Observations  are  noted  as  made  on  changes 
affecting  chlorophyll  in  plants,  covering  a  wide  range  as  regards  systematic 
arrangement. 

FIELD  CROPS. 

Practical  universality  of  field  heterogeneity  as  a  factor  influencing  plat 
yields,  J.  A.  Harris  {.Jour.  Agr.  Research  [[/.  -S.],  19  {1920),  No.  7,  pp.  279- 
314). — This  paper  presents  the  results  of  studies  with  reference  to  the  use  of 
the  modern  higher  statistical  methods  in  the  analysis  of  data  from  plat  tests  in 
field  experiments.  The  particular  phase  of  the  problem  dealt  with  is  the  lack 
of  uniformity  of  the  experimental  field.  Data  secured  by  other  investigators  are 
reviewed,  a  bibliography  of  22  references  to  the  literature  cited  is  given,  and 
the  results  of  the  author's  own  studies  are  presented  in  tables  and  discussed. 

Heterogeneity  is  defined  as  differences  in  capacity  for  crop  production 
throughout  the  field  of  such  a  magnitude  as  to  influence  in  like  manner,  but  not 
necessarily  to  like  degree,  the  yield  of  adjacent  small  plats,  and  it  is  pointed 
out  that  this  factor  is  measured  by  a  coefficient  which  shows  the  degree  of  cor- 
relations between  the  yields  of  associated  ultimate  plats,  grouped  in  combina- 
tion plats.  The  determination  of  this  coefficient  for  a  relatively  large  series 
of  experimental  fields,  widely  distributed  throughout  the  world  and  planted  to  a 
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considerable  variety  of  cn»i).s,  is  sliown  as  having  brought  out  that  in  every  tiekl 
tlie  irregularities  of  thi-  sui>stratuin  were  suflicient  to  influence  the  exi)eri- 
uiental    results. 

The  coetlicients  for  water  content  and  for  chemical  composition  of  the  soil 
were  found  to  be  of  about  the  same  order  as  those  determined  for  croj)  yields, 
and  the  belii'f  is  expressed  that  liie  heterogeneity  of  experimental  tieUls  in  their 
capacity  for  crop  production  is  directly  due  to  these  and  other  physi<'al  and 
chemical  factors.  The  existence  of  signilicant  lieterogeneity  in  fields  passed 
l»y  agricultural  experts  as  satisfactorily  uniform  is  regarded  as  illustrating  the 
ina<le<iuacy  of  personjil  judgment  concerning  the  uniformity  in  physical  char- 
acters or  in  crop-producing  capacity  of  fields  under  consideration  for  expei-i- 
mental   work. 

[The  relation  of  size,  sliapc,  and  number  of  replications  of  plats  to  prob- 
able error  in  field  experimentation],  J.  W.  Day  (Jour.  Amcr.  iS'oc.  Ayrun.,  12 
{li)20),  No.  .J.  PI).  100-10')).— '^{mVivs  of  the  grain  and  straw  yields  of  3,100 
5-ft.  row  segments  of  a  wheat  plat  at  the  Shelbina  tield  of  the  Missmiri  Experi- 
ment Station,  made  to  determine  the  relation  of  size,  shape,  and  number  of 
replications  of  plats  to  probable  error  in  tield  experimentation,  are  discussed. 
Detailed  notes  with  standard  deviations  and  coefficients  of  variability  are  pre- 
sented in  tabular  form. 

Summarizing  the  results,  it  is  stated  that  increasing  the  size  of  the  plat  to 
at  least  ;o  acre  or  more  reduced  variation.  Single  plats,  long  and  narrow  in 
form  and  extending  in  the  direction  of  greatest  variation,  gave  more  accurate 
results  than  tliose  of  .other  shapes,  but  plats,  square  or  nearly  square,  were 
preferable  to  long,  narrow  plats  with  the  greatest  dimensions  in  the  direction 
of  least  variation.  Itesults  from  single  plats  wei'e  usually  not  sufficiently  accu- 
rate to  determine  small  differences  between  varieties  or  fertilizer  and  cultural 
treatments. 

The  use  of  a  unit  of  comparison  composed  of  systematically  distributed  parts 
gave  results  nmch  less  variable  than  those  obtained  from  an  equal  area  in  a 
single  plat.  When  the  number  of  replications  remained  constant  but  the  size 
of  the  plat  was  increased,  variation  was  reduced.  From  the  viewpoint  of  shape, 
the  most  effective  replicated  block  was  one  that  was  long  and  narrow  with  its 
greatest  dimension  in  the  direction  of  greatest  variation. 

The  uselcssness  of  hill  selection  under  conditions  where  rapid  degenera- 
tion or  *'  running  out  "  is  prevalent,  K.  Wellington  (Proc.  Amer.  Soc.  Hort. 
Sci.,  IG  {I'.illi),  pp.  175-179). — Hill  selection  experiments  at  the  Minne.sota  Ex- 
periment ii'ation,  where  potato  varieties  iiad  been  degenerating  or  "running 
out  "  very  rapidly  for  many  years,  are  described.  It  is  stated  that  efforts  made 
to  select  strains  resistant  to  degeneration  ended  in  total  failure.  High  and 
low-yielding  hills  and  tubers  posses.sing  so-called  desirable  and  unilesirable 
characters  f(jllowed  the  same  course,  low-yielding  hills  often  giving  the  better 
results. 

Annual  hay  and  forage  crops,  L.  II.  Waluron  and  F.  W.  Cuiustknskn  (N. 
iKik.  Agr.  Col.  Ext.  Circ.  37  (1920),  pp.  8,  fig.  i).— Millet,  Sudan  grass,  corn, 
oats,  barley,  Canadhm  tield  peas,  sunflowers,  sweet  clover,  rape,  and  Russian 
thistle  are  among  the  crops  considered  for  use  as  hay  and  forage.  Brief  notes 
are  presented  on  varieties,  culture,  yields,  and  utilization  of  the  crops  listed. 

Harvest  report  [Koseworthy  Agricultural  College],  1919-20,  W.  J. 
CoLKUATCH  (Jour.  Dcpt.  Ayr.  So.  Aust.,  23  (1020),  Nos.  8,  pp.  659-671;  9,  pp. 
758-755).— This  continues  work  previously  noted  (E.  S.  R.,  41,  p.  639)  reporting 
considerable  meteorological  and  crop  data  for  the  season  1919-20.  Average  acre 
yields  on  the  college  farm  for  1919  were  as  follows :  Berseem  clover  28.4  tons, 
silage  from  wheat,  barley,  and  oats  1.95  tons,  wheat  9  bu.  22  lbs.,  barley  17  bu. 
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15  lbs.,  oats  10  bu.  17  lbs.,  and  rye  14  bu.  7  lbs.  Additional  data  show  yields 
of  variety  tests  of  wlieat,  barley,  oats,  and  rye,  with  studies  of  wheat  selec- 
tions and  hybrids. 

Report  on  variety  tests,  19  14,  F.  Merkel  (Arb.  Dent.  Landw.  Gesell.,  No. 
2i)8  (1919),  pp.  .\ IV-j-dUO). — In  continuance  of  previous  work,  the  author 
presents  data  on  numerous  variety  tests  with  oats,  spring  and  winter  wheat, 
winter  rye,  fteld  beets,  sugar  beets,  field  peas,  and  field  beans  conducted  through- 
out Germany  during  1914. 

[Report  Oil  field  crops  work  in  South  Australia,  19  19-20],  W.  J.  Sp.a.f- 
FORD  ET  AL.  (Jour.  Dcpt.  Ai/r.  So.  AuHt.,  2.i  {1920),  Nos.  6,  pp.  49.i-502;  7,  pp. 
593-602;  8,  pp.  762-686;  9,  pp.  75J,-756).—\iiv'nity,  cultural,  and  fertilizer  tests 
with  wheat  conducted  at  Hammond,  Butler,  Wilkawatt,  and  Yeelanna  are  re- 
ported in  continuation  of  work  previously  noted  (E.  S.  K.,  41,  p.  529).  Results 
of  variety,  fertilizer,  and  cultural  tests  with  wheat,  and  variety  tests  with  oats 
and  barley  at  Minnippa,  work  with  rotations  and  root  crops  at  PenoUi,  and  flax 
tests  at  Moorak,  Kybolite,  and  Turretsfield  are  also  given. 

The  important  legumes. — II,  Soy  beans,  common  beans,  chick-peas, 
vetches,  bitter  vetch,  and  chickling  vetch,  C.  Fruwirth  (Landw.  Hefte,  No. 
30-31  (1918),  pp.  76,  pis.  ^,  fios.  13). — This  is  the  second  part  of  a  publication 
previously  noted  (E.  S.  R.,  36,  p.  635),  and  continues  the  description  of 
legunnnous  crops  together  with  a  discussion  of  their  food  uses  and  agricultural 
values.  Detailed  descriptions  with  lists  of  local  varieties  are  given  of  the  fol- 
lowing: Conunon  bean  (Phaseolus  rw/f/«/'(.s-),  scarlet  ruinier  (P.  coccinewi  or  P. 
multiflorus),  one-flowered  vetch  (Vicia  monantlia),  bitter  vetch  (V.  ervilia),  soy 
bean  (Soja  max),  chick-pea  (Cicer  arletinum),  and  chickling  vetch  (Lathyrus 
sativus).  Brief  notes  are  also  presented  on  the  outstanding  points  of  the  im- 
ported legumes  less  commonly  cultivated. 

The  development  of  the  Peruvian  alfalfa  industry  in  the  United  States, 
H.  L.  Westover  ([/.  8.  Dept.  Ayr.,  Dcpt.  Circ.  93  (1920),  pp.  S,  fiys.  2).— The 
history  of  the  introduction  of  Peruvian  alfalfa  into  the  United  States  is  reviewed, 
and  the  development  of  the  culture  of  this  crop  in  this  country  is  described. 
The  distinguishing  characters  of  the  plant  are  pointed  out,  and  its  value  for  cer- 
tain sections,  particularly  in  some  of  the  Southwestern  States  and  along  the 
Pacific  Coast,  is  discussed.  The  author  differentiates  between  the  true  Peruvian 
alfalfa,  introduced  in  1803  under  S.  P.  I.  No.  9303,  and  "  smooth-leaved  Peruvian  " 
procured  from  Peru  in  1908  under  S.  P.  I.  No.  22834,  characterized  by  fewer 
hairs  on  the  stems  and  leaves  and  by  slower  and  shorter  growth. 

[Proceedings  of  the  New  Jersey  Alfalfa  Association]  (N.  J.  Dept.  .\yr. 
Bui.  2Jf  (1920),  pp.  339-369). — ^A  report  of  the  annual  meeting  of  the  associa- 
tion held  at  Trenton  in  January,  1920.  The  following  papers  were  presented : 
Methods  of  Seeding  Alfalfa  and  Crops  Following  Alfalfa  in  the  Rotation,  by  N. 
Schmitz;  Alfalfa — My  Experience  in  Growing  It  and  Crops  of  Corn  and  Potatoes 
After  It,  by  D.  D.  Solomon ;  and  Practical  Methods  of  Harvesting  and  Curing 
Alfalfa  Hay,  by  W.  L.  Minch. 

Bahia  grass,  J.  M.  Scott  (Jour.  Amer.  Soc.  Agron.,  12  (1920),  No.  3,  pp.  112, 
113). — Bahia  grass  (Paspalum  notatum),  recently  introduced  into  Florida,  has 
been  shown  in  tests  at  the  station  to  possess  ability  to  spi'ead  and  make  a  good 
sod  while  being  subjected  to  heavy  pasturing.  This  grass  is  said  to  be  indigenous 
to  South  America  and  northward  to  Mexico,  and  to  have  been  introduced  into 
this  country  by  the  U.  S.  Department  of  Agriculture  in  1913. 

A  remarkable  fodder  plant:  Shearman's  clover  (Trifolium  fragiferum 
var.) ,  E.  Breakwell  (Agr.  Gas.  N.  S.  Wales,  31  (1920),  No.  J,,  pp.  245-250,  figs. 
4). — An  account  of  the  origin,  habits  of  growth,  methods  of  propagation,  and 
comparative  analyses  of  Shearman's  clover,  a  promising  new  fodder  plant  re- 
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ceiitly  broufjlit  to  li^'ht  In  New  South  Wales,  Is  Kiven.  Tliis  plant  Is  said  to  be 
closely  allied  to  strawberry  clover  (T.  frai/ifcntm),  but  sutlificiitly  individual  to 
be  classilied  as  a  (listiiict  variety. 

Selection  in  sell-fertilized  lines  as  the  basis  for  corn  improvement,  D.  P. 
JoNKs  (./OH/-.  .l//((7-.  Soc.  Anion.,  12  il'J20),  No.  S,  pp.  77-100.  pl.s.  5,  fif/s.  .'}). — 
In  tliis  iiajier.  a  contribution  from  the  Connecticut  Experiment  Station,  tiie 
author  levieus  the  projcre.ss  of  uiaize  breedinjr,  specially  discussing  the  pedigree 
record  .system,  tlu-  ear-to-row  method,  significance  of  inbreeding,  results  of  self- 
fertilization,  and  the  value  of  inbred  strains.  He  urges  the  application  of 
selecti<in  in  self-fertilized  lines  to  corn  breedijig  and  outlint's  a  ti'iitative  phin 
of  procedure. 

A  teosinte-niaize  hybrid,  G.  N.  Cor.i.i.xs  and  .7.  II.  Kemi'To.\  (Jour.  Ayr.  lie- 
search  [U.  .s'.],  /.''  [I!i,i0),  Xo.  1,  pp.  1-S8,  pis.  7,  fiys.  .«).— This  paper,  a  con- 
tribution from  tln'  lUiri'au  of  Plant  Industry,  U.  S.  Department  of  Agriculture, 
de.scribes  the  behavior  of  a  number  of  the  more  sharply  contrasted  characters 
in  the  second  generation  of  a  hybrid  between  Florida  teosinte  and  Tom  Thumb 
pop  corn  in  an  attempt  to  determine  more  definitely  the  relation  of  teosinte  to 
the  origin  of  maize. 

Six  Fi  plants  were  grown  from  hybrids  secured  in  a  greenhouse  by  u.'^ing 
teosinte  plants  as  the  female  jjarents.  From  the  self-fertilized  seed  of  one 
of  these,  127  Vi  plants  were  produced.  Field  measurement  of  characters,  in- 
cluding dates  of  dowering  and  size  and  number  of  the  several  organs,  were 
transferred  to  punched  cards,  each  card  representing  an  individual  plant. 
Practically  all  calculMtions  were  made  by  the  use  of  electric  sorting  and  tabulat- 
ing machines,  the  distribution  and  means  being  obtained  by  sorting  with  respect 
to  each  character  and  counting  the  cards  in  each  cla.ss  with  the  tabulator. 
The  use  of  mechanical  tabulating  machines  in  calculation  of  correlations  is 
explained  in  detail.  The  data  on  the  characters  are  presented  in  tabular  form 
and  the  fretiuency  distribution  by  numei'ous  figures. 

Many  of  the  33  characters  recorded  and  correlations  considered  fell  into 
groups,  the  members  of  which  .seemed  to  be  mutually  related,  either  physically 
or  physiologically.  Eight  such  groups,  including  height,  nodes  above,  tassel, 
male  branch,  alicole,  nodes  silking,  prophyllary,  and  number  of  rows  are 
recognized,  comprising  in  all  26  characters.  Among  the  7  remaining  characters 
considered  as  indepi'iident,  physiological  relations,  if  existing,  were  more  ob- 
scure. 

The  observations  made  can  be  summarized  as  follows:  The  F:  plants,  like 
the  Fi  plants,  showed  characters  largely  intermediate  between  tho.se  of  the 
parents.  The  distribution  of  33  of  the  recorded  differentiating  characters  with 
one  or  two  exceptions  showed  little  or  no  evidence  of  alternative  or  Mendelian 
Inheritance.  With  re.spect  to  individual  characters  the  extreme  variants  ap- 
proached, and  sometimes  exceedetl,  those  of  the  parents,  but  none  possessed 
any  large  number  of  characters  of  either  maize  or  teo.sinte. 

The  greatest  freedom  of  recombination  was  shown,  all  combinations  of  char- 
acters appearing  that  might  lie  expected  from  so  few  individuals.  The  many 
In.stances  of  coherence  or  partial  couiding  were  nearly  erpuiled  by  instances 
where  characters  derived  from  ditTerent  parents  showed  a  tendency  to  combine 
more  frequently  than  would  be  expected  as  the  result  of  chance.  However, 
it  was  found  impossible  to  distinguish  primary  from  secondary  correlations. 

Although  no  incompatible  combinations  appeared,  there  were  no  completely 
Independent  characters.  Every  character  I'ecorded  showed  significant  correla- 
tion with  one  or  two  others,  which  in  turn  were  correlated  with  still  others, 
resulting  in  the  interrelation  of  all  characters  and  the  formation  of  a  single 
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group.  All  characters  may  be  arranged  in  such  a  way  that  they  form  a  single 
group  iu  which  there  is  no  coellicient  of  correlation  lower  than  ±0.31. 

The  arrangement  of  the  .spil<elets  in  the  pistillate  inllorescence  showed  the 
nearest  approach  to  Mendelian  inheritance.  In  maize  the  female  spikelets  are 
borne  in  pairs  (double  female  alicoles)  ;  in  teosinte  they  occur  singly  (single 
female  alicoles).  While  dominance  of  the  maize  character  was  complete  in 
the  first  generation,  this  did  not  hold  true  in  the  second  generation,  many 
plants  possessing  both  single  and  double  female  alicoles;  but  tlie  uuml)er  of 
individuals  in  which  double  female  alicoles  predominated  was  approxinuitely 
tliree  times  the  number  possessing  more  single  female  alicoles. 

The  characters  of  the  pistillate  inflorescence  were  found  to  be  subdivided  in 
transmission  to  a  remarkable  degree.  The  maize  ear,  instead  of  behaving  as 
a  unit  was  subdivided  into  a  large  number  of  separately  inherited  units,  such 
as  number  of  rows,  closely  crowded  seeds,  and  shortened  peduncles,  all  of 
which  were  inherited  more  or  less  independently.  Number  of  rows  was  still 
further  resolved  into  paired  or  single  spikelets  and  the  number  of  rows  of 
alicoles  in  which  they  were  borne.  A  surprisingly  large  number  of  plants 
combined  the  abundant  production  of  suckers  characteristic  of  the  teosinte  parent 
with  the  sturdy,  upright  character  of  maize,  resulting  in  very  leafy,  compact 
plants  of  a  desirable  forage  type. 

Lint  frequency  in  cotton  with  a  method  for  determination,  E.  A.  Hodson 
(Arkansas  Sta.  Bui.  168  (1920),  pp.  3-11). — This  bulletin  defines  the  term  lint 
frequency,  briefly  reviews  literature  bearing  on  the  subject,  describes  iu  detail 
the  method  followed  in  determining  this  factor  for  25  varieties  of  cotton,  and 
reports  in  tabular  form  the  averages  of  the  data  so  secured  for  10  selected 
plants  for  each  of  the  varieties.  Tlie  rank  of  the  25  varieties  in  lint  fre- 
quency, index,  percentage,  and  length  is  also  given  in  a  table. 

Lint  frequency  is  defined  as  "  the  weight  in  grams  of  the  fiber  of  uniform 
length  produced  per  square  centimeter  of  seed  surface,"  and  the  lint  index 
as  "  the  average  amount  of  lint  produced  on  one  seed  without  I'egard  to  the 
size  of  the  seed."  It  is  pointed  out  that  the  quantity  of  lint  produced  on  a 
cotton  seed  depends  upon  the  frequency  and  the  length  of  the  lint  hairs  and 
upon  the  area  of  the  surface.  High  lint  frequency  was  found  closely  corre- 
lated with  short  lint,  and  attention  is  called  to  the  fact  that  it  is  necessary, 
therefore,  in  making  selections  for  higli  lint  frequency  to  consider  length  and 
percentage  of  lint.  Boykin,  which  ranked  first  in  lint  frequency,  second  in 
lint  Index,  and  second  in  lint  percentage,  stood  twenty-fifth  in  length  of 
lint,  while  Dix-Affi,  ranking  twenty-fifth  in  lint  frequency,  lint  index,  and 
lint  percentage  stood  first  in  length  of  lint. 

Correlations  of  certain  characters  in  cotton,  E.  A.  Hodson  (Arkansas  Sta. 
Bui.  169  (1920),  pp.  S-15,  figs.  3). — Correlations  were  determined  for  number 
of  base  limbs  with  number  of  fruiting  branches,  number  of  bolls  per  plant, 
and  height  of  plant ;  for  number  of  fruiting  branches  with  height  of  plant 
and  number  of  bolls  per  plant ;  and  of  length  of  fruiting  period  and  other 
characters  studied.  Based  on  the  data  from  material  studied,  the  correlation 
coefficients  for  these  and  other  characters,  including  length  of  lint  and  per- 
centage of  lint,  weight  of  boll,  and  weight  of  .seed ;  weight  of  seed  and  weight 
of  boll ;  and  percentage  of  lint  and  weight  per  boll  are  reported. 

The  results  indicated  that  the  number  of  base  limbs  per  plant  depends 
upan  the  variety  and  the  environment,  without  being  significantly  correlated 
with  any  physical  character.  The  number  of  fruiting  branches  per  plant  was 
found  clo.sely  correlated  with  the  height  of  the  plant,  which  is  in  turn  dependent 
upon  the  environment  and  the  variety.     A  very  low  correlation  was  found  to 
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exist  between  the  miniher  of  fruiting  branches  per  plant  and  the  number  of 
bolls  per  plant,  and  it  was  observed  that  when  the  environment  favors  the 
production  of  a  larger  number  of  fruitinj^  branches  than  the  mean  for  the 
variety  there  was  not  a  cori'esponding  increase  in  number  of  bolls  per  plant. 
The  correlation  between  the  length  of  the  fruiting  period  and  other  physical 
characters  was  shown  not  to  be  nearly  so  close  as  usually  supposed.  The  data 
further  indicated- that  the  i)ercentage  of  lint  was  negatively  correlated  with 
weight  of  seed  and  length  of  lint,  and  the  highest  correlation  was  found  to 
occur  between  weight  of  boll  and  weight  of  seed. 

Upland  long;  staple  cotton  in  Arkansas,  K.  A.  Houson  (Arkansas  Sta.  Circ. 
Ifl)  (1920),  pp.  .'/,  fi(j.  1). — A  brief  discussion  is  presented  of  the  importance  and 
value  of  producing  upland  long  staple  cotton  in  Arkansas,  and  the  areas  of  the 
State  adapted  to  the  production  of  staples  11  in.  and  longer,  1  to  IJ  in.,  and 
about  1  in.  and  less  are  pointed  out.  The  length,  percentage,  and  yield  of 
lint  of  Foster  and  Webber,  two  upland  long  staple  varieties,  are  comi)ared  with 
those  of  Triumph,  a  variety  of  short  staple. 

The  cultivation  of  cotton  in  the  Ottoman  Empire  (U.  S.  Dcpt.  Com.,  Bur. 
Foreign  and  Dom.  Com.,  Com.  Rpts.  No.  7^  (1920),  pp.  1725-1727).— A  brief  re- 
port of  the  methods  of  cultivation  and  the  chief  producing  regions  of  the  crop 
in  Asiatic  Turkey. 

Correlation  between  depth  of  eyes  and  degeneration  among;  i)otatoes, 
O.  B.  WiiiPPLK  (Proc.  Anicr.  Soc.  Ilort.  Sci.,  16  (1919),  pp.  ISl-lS.i).— After 
three  years'  work  at  the  Montana  Experiment  Station  with  a  deei)-eyed  potato 
variety  in  an  endeavor  to  improve  the  commercial  value  by  selecting  to  a 
shallower-eyed  type,  the  yielding  power  was  greatly  reduced,  and  careful 
field  counts  showed  90  per  cent  of  the  plants  to  possess'  degenerate  tendencies. 
Studies  of  hills  and  tuber  characteristics  in  seed  plats  planted  in  1919  on  a 
tuber-unit  plan  and  classified  as  normal-vigorous,  intermediate,  and  degener- 
ate, showed  conclusively  that  shallowness  of  eye  was  con-elated  with  de- 
generacy. In  practically  all  varieties,  the  most  perfect  tubers  as  regards  size, 
form,  and  depth  of  eye.  came  from  intermediate  plants,  while  in  advanced 
degenerate  types  the  depression  about  the  eye  was  often  entirely  absent. 

Thinning  as  a  possible  substitute  for  seed  pieces  of  uniform  size  in 
potato  tests,  O.  B.  AVhippi.e  (Proc.  Amer.  Soc.  Hort.  Sci.,  16  (1919),  pp.  179- 
ISl). — Tests  at  the  Montana  Experiment  Station  to  determine  the  value  of 
thinning  as  a  substitute  for  seed  pieces  of  uniform  size  are  described.  All  hills 
were  thinned  to  a  single  stem  as  soon  as  the  plants  were  large  enough  to  pull. 
Plats  planted  with  seed  pieces  averaging  1.04  oz.  gave  average  yields  of  20,r)75 
lbs\  of  marketable  tubers  per  acre,  while  those  planted  with  seed  pieces  weighing 
0.33  oz.  yielded  19,447  lbs.  per  acre.  On  other  plats  1.3  oz.  seed  pieces  yielded 
17,SG7  lbs.  compared  with  10,097  lbs.  from  0.33  oz.  see<l.  Field  counts  before 
thinning  showed  plats  planted  with  1.3,  1.04,  and  0.33  oz.  seed  to  average  2.27, 
2.22,  and  1.47  stems  per  hill,  re.s-pectively.  Results,  though  not  conclusive,  show 
that  variations  in  yield  following  planting  of  large  and  small  seed  pie«^es  are 
largely  a  matter  of  stand,  i.  e.,  the  number  of  plants  produced  per  seed  piece 
planted. 

[Proceedings  of  the  New  Jersey  State  Potato  Association]  (iV.  J.  Dcpt. 
Ayr.  Uicl.  24  (1920),  pp.  2.')7-319). — This  comprises  a  report  of  the  annual  meet- 
ing of  the  a.ssociatiou  held  at  Trenton  in  January,  1920.  The  following  papers 
were  presented : 

One  of  the  Controllable  Factors  in  Potato  Growing,  With  Special  Reference  to 
Losses  From  Poor  Seed,  by  H.  R.  Talmage;  The  American  Giant  Situation  in 
Washington  County  (N.  Y.),  by  J.  M.  Hurley;  I^e.sson.s  Learned  From  Seed 
Inspection  Last  Season,  by  M.  T.  Cook;  Seed  Certification  in  New  Jersey,  by 
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W.  L.  Miiicli;  Potato  Scab  Control,  l)y  W.  H.  Martin;  Maine  Methods  of  Seed 
Production,  jjy  E.  Edmunds;  The  ('ost  of  Prochicins  Potatoes  in  New  Jersey,  by 
P.  App ;  Results  of  Fertilizer  Experiments,  by  J.  G.  Liimian  ;  and  Insect  Prob- 
lems, by  T.  J.  Headlee. 

Rice  cultivation  in  British  Guiana,  F.  A.  Stockdale  {.Jour.  Bd.  Agr.  Brit. 
Guiana,  12  {WW),  No.  /f,  pp.  2ii4-2h0). — The  history  and  i)resent  status  of  rice 
culture  in  the  colony  are  reviewed,  and  information  jiiven  regardinj^  varieties, 
cultural  methods,  harvest  practices,  and  croj)  pests.  Suj^j^estions  are  ottered 
for  the  improvement  of  the  crop  by  seed  selection. 

The  rice  bean  (Phaseolus  calcaratus),  A.  II.  Haywood  {Affi:  Gaz.  N.  S. 
Walt'fi,  31  {1920),  No.  4,  pp.  2S9,  290,  pj.  /).— The  rice  bean  (P.  calcaratit.i), 
said  to  be  identical  with  the  Jerusalem  pea  (P.  trinervis),  is  briefly  descril)ed, 
and  its  use  as  a  green  mulch  for  bananas  on  the  North  Coast  in  New  South 
Wales  is  recommended. 

Sweet  sorghum  variety  demonstrations,  1919,  M.  W.  Henskl  {N.  C.  Agr. 
Col.  Ext.  Circ.  102  {1920),  pp.  3-lJf,  figs.  4). — Adaptation  studies  of  sweet  sor- 
ghum varieties  in  several  localities  of  North  Carolina,  carried  on  in  cooperation 
with  the  U.  S.  Department  of  Agriculture,  are  reported  for  1919.  Japanese 
Seeded  Ribbon  (Honey)  was  first  in  average  yield  with  370.6  gal.  of  sirup  per 
acre,  followed  by  Red  Amber  with  319  gal.  and  Sugar  Drip  with  218  gal.  These 
varieties  required,  respectively,  150,  143,  and  133  days  to  mature.  Long  season 
strains  were  found  to  be  more  profltable  than  early  maturing  varieties  where 
the  period  between  killing  frosts  exceeded  120  days.  The  crop  harvested  when 
the  seed  was  in  tlie  dough  or  late  milk  stage  produced  a  sirup  superior  to  that 
cut  when  even  slightly  overripe. 

Isolation  of  seed  sugar  beets,  G.  Gaudot  {Jour.  Agr.  Pract.,  n.  ser.,  33 
{1920),  No.  20,  pp.  364,  365,  fig.  1). — A  device  is  described  for  protecting  seed 
sugar  beet  selections  from  adventitious  pollen,  consisting  of  a  hood  of  thin 
clotli  or  gauze  uplield  by  a  strong  stake  driven  into  the  soil  close  to  the  beet  root. 
The  sides  are  extended  by  a  frame  of  hoops  and  the  bottom  fastened  to  a  band 
of  galvanized  iron  lialf  buried  in  the  ground  surrounding  the  beet.  A  flap  which 
can  be  opened  at  will  permits  access  to  tlie  interior.  To  facilitate  fertilization 
the  frame  is  frequently  agitated.  Seed  production  is  said  to  be  less  abundant 
tlian  when  exposed  to  tlie  open  air,  but  the  desired  result  is  obtained. 

The  beet  sugar  industry  [in  Victoria],  W.  L.  Williams  {Jour.  Dept.  Agr. 
Victoria,  17  {1919),  No.  12,  pp.  722-729;  18  {1920),  Nos.  1,  pp.  15-24,  figs.  7;  2, 
pp.  65-74,  fi(f'^-  4)-—--^  popular  discussion  of  the  development  of  the  beet  sugar 
industry  in  Victoria,  together  with  information  on  cultural  methods,  seed  pro- 
duction, sugar  manufacture  and  by-products,  cost  data,  and  analyses. 

The  question  of  fertilization  [of  sugar  cane],  A.  Van  Elk  {Arch.  Stiiker- 
indus.  Nederland.  Indie,  27  {1919),  No.  30,  pp.  i477-i482).— Experiments  with 
sugar  cane  are  reported,  comparing  with  anmionium  sulphate,  green  manure, 
ammonium  sulphate  alone,  and  with  peanut  cake. 

In  the  first  comparison  the  yields  obtained  were  about  equal,  but  fertilization 
with  the  use  of  green  manure  was  the  cheaper.  In  the  second  comparison 
better  results  were  obtained  with  the  green  manure  combination.  It  is  con- 
cluded that  green  manure  may  be  profitably  used  to  replace  concentrated  nitrog- 
enous fertilizer,  especially  on  light  soils.  It  was  also  found  that  the  nitrogen 
in  the  peanut  cake  was  only  about  half  as  effective  as  that  in  ammonium 
sulphate. 

Rice  straw  as  a  mulch  for  sugar  cane,  J.  B.  Harrison  and  R.  Ward  {Jour. 
Bd.  Agr.  Brit.  Guiana,  12  {WW).  No.  4,  pp.  251-258).— This  reports  fertilizer 
experiments  with  sugar  cane  in  British  Guiana  in  continuation  of  work 
previously  noted  (E.  S.  R.,  40,  p.  633). 
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Tlie  avprage  1019  yields  of  ratooii  crops  of  the  varieties  D  G25,  D  118,  and 
D  145  were  ID,  17.1,  and  15.0  tons  of  cane  per  acre,  respectively.  Where 
tlie  tlirtH!  varieties  received  tlrt'ssiiiKs  of  12U0,  8(X»,  4U0,  and  500  lljs.  of  sulphate 
of  anunonia  and  375  li)s.  of  nitrate  of  soda,  the  acre  yields  amounted  to 
15.5,  1S.8,  22.8,  22.8,  and  15.;?  tons  of  cane  lespectively,  as  compared  with 
11. G  tons  for  the  unfertilized  clu'clc.  Applications  of  rice  straw  at  the  rate 
of  25.000  llis.  per  acre  resulted  in  an  averajje  yield  of  19.5  tons  as  compared 
with  15  tons  without  the  mulch.  Without  rice  straw  the  same  varieties  gave 
averaf,'e  yields  of  9  tons  of  cane  per  acre  without  fertilizer,  9  with  ix»tash  aloue, 
18  with  sulphate  of  anunonia  alone,  15.7  with  itolash  and  sulphate  of  ammonia, 
and  18.3  with  i)otash  and  nitrate  of  soda.  With  aitplications  of  rice  straw 
tlH'  yields  of  the  variously  treatetl  plats  amounted  to  12.5,  16.1,  21.3,  19.G,  and 
22.5  tons  respectively.  The  henelicial  eft'ects  of  rice  straw  are  considered  to 
be  due  to  direct  manurial  action,  improvement  of  tilth,  and  the  inhibition  of 
weed  development,  especially  those  of  the  order  Oramiuje. 

Tobacco  experiments  [19  15],  W.  Fkeak,  O.  Olson,  and  H.  K.  Kkaybill 
{Pennsylvania  Uta.  RiA.  19 JG,  pp.  455-Jt80,  pis.  5,  figs.  2). — Continuing  work  pre- 
viously hoted  (E.  S.  li.,  38,  p.  3G),  further  improvement  of  Pennsylvania 
Seedleaf  (Broadleaf),  varieties  of  cigar  tobacco  by  selection,  fertilizer  experi- 
ments, adaptation  studies  on  Clinton  and  Lycoming  County  soils,  spacing  and 
lopping  experiments,  and  seedbeil  studies  are  rep<n"ted  for  1915.  The  work 
was  in  coo|)eration  witli  the  Bureau  of  Plant  Industry,  U.  S.  Department  of 
Agriculture.  Tabulated  data  are  presented  on  plant  niea.surements,  yields, 
and  leaf  quality. 

Unfavorable  weather  conditions  depressed  the  average  acre  yields  of  the  seed- 
leaf  selections  in  1915  to  but  69  per  cent  of  those  of  the  previous  year.  The 
average  yields  of  three  single  line  selections  of  each  strain  were  as  follows: 
Slaughter,  1,905  lbs. ;  Hostetter,  1,498  lbs. ;  Espenshade,  1,715  lbs. ;  Cooper, 
1,521  lb.s. ;  and  Hoffman,  1,455  lbs ;  with  extreme  differences  in  yields  between 
the  different  selections  of  each  strain  of  370,  275,  3G5,  370,  and  276  lbs.  The 
differences  in  tyi)e  yields  shown  by  the  average  for  the  five  strains  were  327.6 
lbs.  in  1915  as  compared  with  294.3  lbs.  in  1914,  the  differences  for  Slaughter  and 
Hostetter  being  reduced,  increased  for  Esijeushade  and  Cooper,  and  but  little 
changed  for  Hoffman.  Analyses  of  the  relative  type  yields  are  held  to  show 
the  varieties  most  productive  in  1914  retained  their  superiority  in  the  un- 
favorable conditions  of  1915.  Cigar  tests  of  the  leaf  produced  by  the  different 
strains  studied  resulted  in  scores  ranging  from  79  to  80.25  for  Slaughter, 
73.25  to  74.25  for  Hostetter,  72.25  to  74.5  for  Espenshade,  74.6  to  75.25  for 
Cooper,  and  68.25  to  70.25  for  Hoffman.  It  was  observed  that  in  the  same 
strain  the  types  varied  but  little,  save  in  fire-holding  capacity,  while  the  strains 
them.selves  differed  considerably  in  aroma  and  flavor. 

The  Lancaster  County  fertilizer  experiments  comparing  the  use  of  manure 
alone  and  manure  fortified  with  acid  phosphate,  sulphate  of  potash,  and  cotton 
seed  meal  in  different  combinations,  resulted  in  average  yields  of  754  lbs. 
p<'r  acre  for  the  untreated  plat  and  1,389  lbs.  for  manure  alone.  The  maximum 
yield,  1,749  lbs.  per  acre,  was  .securetl  from  a  treatment  consisting  of  manure, 
cottonseed  meal,  dissolved  bone,  and  sulphate  of  potash.  Each  addition  to  the 
manure  produced  a  decided  increase  in  yield,  although  the  greater  amounts 
of  potash  and  nitrogen  did  not  prove  profitable.  In  general,  all  additions  of 
manure  dressing  distinctly  improved  leaf  quality. 

In  1915  tests  of  adaptation  of  binder  and  wrapper  types  on  the  Clinton- 
Lycoming  sandy  soils,  two  strains  of  the  wrapper  type,  Ohio  Hybrid  and  Halli- 
day  Hybrid,  were  harvested  by  priming,  producing  2,880  and  1,591  lbs.  per 
acre,  respi'ctively.     Harvested  and  cured  on  the  stalks,  Ohio  Hybrid  yielded  GOO 
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lbs.  less,  and  Halliday  209  lbs.  less.  Of  the  IS  strains  harvested  on  the  stalk, 
Ohio  Hybrid  was  first  with  a  yield  of  2,280  lbs.  i)er  acre  and  Slaughter  second 
with  1,904  lbs.  The  gain  in  cured  weight  by  primed  crops  is  considered  to  be  due 
to  greater  average  maturity  and  tlie  smaller  decomposition  and  loss  in  the  curing 
of  tJie  primed  leaf  and  is  usually  small.  When  judged  for  quality  by  cigar- 
burning  tests,  Halliday  Hybrid  was  first  with  70.3,  followed  by  Cuban  with  68 
and  Connecticut  Broadleaf  with  66.3  points.  The  wrapper  quality  of  these 
tobaccos  grown  in  the  field  was  far  inferior  to  that  of  shade-grown  Sumatra  and 
Connecticut  Havana  leaf,  on  whose  characters  tlie  scoring  was  based. 

The  continuation  of  spacing  and  topping  exi)eriments  with  two  Broadleaf 
and  two  Havana  strains  was  noted.  The  close-spaced  plants  were  in  rows  36  in. 
apart  as  contrasted  with  42  in.  as  the  normal.  The  high  topping  left  about 
four  more  leaves  on  the  plant  than  the  low  topping.  Tlie  close-planted  rows 
made  average  acre  yields  of  1,200  lbs.  of  cured  stripped  tobacco,  including 
primed  leaves,  for  the  high  topped,  and  939  lbs.  for  low  topped.  In  the  normal- 
planted  rows  the  high-topped  plants  produced  1,888  lbs.  and  the  low  topped 
901  lbs.  Although  high  topping  and  normal  spacing  resulted  in  the  largest 
yields  in  every  case,  the  effect  of  the  difference  in  topping  was  much  greater 
than  that  of  the  distance  between  rows. 

Steam  sterilization  of  the  seed  beds  was  omitted  in  1915.  The  profuse  weed 
development  and  the  large  insect  infestation  led  the  experimenter  to  conclude 
that  annual  sterilization  is  necessary. 

Further  study  of  tobacco  burning  quality. — The  grain  of  the  tobacco 
leaf,  C.  S.  lliDGWAY  {Pennsijlvania  Sta.  Rpt.  1916,  pp.  481-485). — "Grain"  is 
defined  as  the  small  pimply  projections  found  on  the  upper  or  outer  surface  of 
fully  cured  and  sweated  cigar  tobacco  of  good  quality.  These  grains  are  not 
visible  on  the  green  leaf,  but  first  appear  a  few  days  after  curing  has  begun  and 
the  leaves  have  turned  from  yellow  to  brown.  They  do  not  appear  in  fire-cured 
tobacco.  Grains  occur  chiefly  in  the  palisade  cells  of  the  upper  epidermis  in 
the  web  of  the  leaf  and  near  the  small  veins,  revealing  themselves  under  the 
microscope  as  crystalline  aggregates  associated  with  a  large  portion  of  the  leaf 
coloring  matter. 

The  grains  which  can  be  mechanically  separated  from  the  cured  leaf  by  the 
use  of  a  rubber  pestle,  sieve,  and  other  means  are  composed  of  a  mixture  of 
salts,  chiefly  of  lime  and  magnesia,  with  organic  acids,  largely  citric  and  malic. 

Burn  tests  of  Red  Lion  tobacco  in  1914  showed  good  burning  tobacco  to  score 
an  average  of  18  points  for  burn  and  10.4  for  grain.  Poor  burning  tobacco  gave 
an  average  burn  score  of  13  with  5  for  grain.  This  data  is  considered  as 
showing  distinct  relationship  between  grain  development  and  burning  quality. 
The  author  explains  the  good  burning  quality  of  leaf  with  well  developed  grain 
by  assuming  the  substances  retarding  the  burn  to  be  gathered  into  the  grain 
from  surrounding  tissue,  whicli  is  left  in  condition  to  burn  freely. 

Speltlike  bud-sports  in  common  wheat,  A.  Akekman  {Hereditas,  1  (1920), 
No.  1,  pp.  116-127,  figs.  6). — This  is  a  preliminary  account  of  the  behavior  of  a 
number  of  speltoid  chimseras  found  in  the  trial  wheat  plats  at  Svalof. 

Speltoids  are  regarded  as  "  loss-mutants  "  arising  spontaneously  both  in  old 
pedigrees  and  among  cross  descendants.  They  are  generally  heterozygotic,  and 
are  characterized  by  short  outer  glumes  abruptly  cut  off  at  the  top  as  in 
Triticum  spelta,  with  longer  straws,  longer  and  more  lax  spikes,  and  a  later  • 
maturity  than  the  mother  variet.v.  The  chimjeras  were  plants  in  which  part  of  • 
a  spike  had  the  character  of  a  speltoid  heterozygote,  while  the  other  part  had 
the  normal  type.  Concerning  the  origin  of  chimseras,  the  author  assumes  "  that 
the  plants  originally  were  of  normal  type,  and  that  the  speltoid  component  arose 
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through  a  mutation  in  a  coll  of  the  growiiifr  point  so  that  one  of  the  two  factors 
(SS)  necessary  for  normal  development  was  changed  or  'fell  away,'  resulting 
in  a  change  in  the  genotical  constitution." 

Dockajjo  under  the  Federal  wlieat  grades,  R.  H.  Rkown  (f7.  .S'.  Dept.  Agr., 
Farnirrx'  Bui.  It  IS  {1H20).  pp.  26",  liofi.  10). — Dockage  is  descrihed,  directions 
for  distinguisliing  dnckage  and  foreign  material  other  than  dockage  are  given, 
and  the  method  of  deti-niiining  dockage  is  outlined  in  detail.  Notes  are  given 
also  on  test  weight  determinations  on  dockage-free  wheat,  grading  dockage-free 
samples,  and  on  practical  methods  of  handling  dockage.  The  grade  require- 
rtients  of  the  oflicial  grain  standards  of  the  United  States  for  wheat  are  given  in 
abridged  form. 

Spraying;  lawns  with  iron  .sulphate  to  eradicate  dandelions,  M.  T.  Munn 
(Xcw  York  State  Sta.  Bid.  .',C,t]  {J919),  pp.  21-59,  pis.  6,  figs.  2;  abr.  cd.,  pp.  8, 
fig.  1). — After  reviewing  earlier  and  contemporary  investigations  along  this 
line,  the  author  reports  a  series  of  experiments  from  1911  to  1919,  including  the 
elTect  of  iron  sulphate  solution  on  the  dandelion,  other  lawn  weeds,  grasses,  and 
clovers;  a  comparison  of  spraying  with  other  methods  of  eradication;  the  toxic 
action  of  iron  sulphate;  and  the  relation  of  weather  conditions  to  the  extent  of 
injury  to  grasses  and  weeds.     A  hihliography  is  appended. 

Seed  from  flowers  castrated  and  bagged,  castrated  and  not  bagged,  and  un- 
treated germinated  21.  56,  and  71  per  cent,  respectively,  indicating  that  parthe- 
nogenesis occurs  in  T.  officinale.  Germination  tests  of  dandelion  seeds  collected 
from  lawns  showed  that  some  of  the  seeds  were  matured  sufficiently  to  germi- 
nate as  .soon  as  they  began  to  leave  the  plant,  the  percentage  of  germination 
increasing  directly  in  proportion  to  the  degree  of  maturity. 

The  experiments  demf>nstrate  that  dandelions  may  be  eradicated  from  lawns, 
at  relatively  slight  expense  and  without  material  injury  to  the  grass,  by  proper 
spraying  with  an  iron  sulphate  solution.  From  four  to  five  applications  are 
required,  first,  just  before  the  blooming  pei-iod,  one  or  two  others  following  at 
intervals  of  three  or  four  week.s,  and  finally  one  or  two  in  late  summer  or  fall. 
With  proper  management  anil  the  application  of  grass  seed  and  fertilizers  in  the 
spring  and  fall  of  each  year,  spraying  is  necessary  only  about  every  third  year 
to  keep  a  lawn  practically  free  from  dandelions. 

The  cutting-out  method  of  fighting  dandelions  is  held  to  be  laborious  and 
inelTective  unless  the  greater  part  of  the  root  is  removed.  Infrequent  shallow 
cutting  is  worse  than  none  at  all,  as  each  cut  off  root  promptly  sends  up  one  or 
more  new  plants. 

HORTICULTURE. 

Breeding  methods  with  Iiorticultural  plants,  ,T.  W.  Crow  {Proc.  Amer. 
Soc.  Hort.  .Sf/.,  16  {1919),  pp.  19-2'/).— A  contribution  from  the  Ontario  Agri- 
cultural College.  The  author  pre.'^ents  a  plant  breeders'  classification  of  im- 
portant horticultural  plant.s,  with  special  reference  to  their  method  of  repro- 
duction, and  di.scus^es  tlu>  principles  of  plant  breeding  as  applied  to  the  isola- 
tion of  mutations  and  recombinations  of  characters  by  cro.ssing. 

The  term  "  isolation  "  is  preferred  to  "  selection  "  as  better  expre.ssing  the 
fundamental  idea  of  most  improvement  work.  It  is  pointed  out  that  "  selection  " 
as  u.sed  by  Darwin  implied  a  gradual  change  of  a  cumulative  nature  in  each 
succeeding  generation.  "  Isolation,"  on  the  other  hand,  consists  in  the  segrega- 
tion of  a  type  or  line  of  heredity  which  Vas  there  all  the  time  and  which  is  only 
brought  to  light  through  being  segregated,  as  in  the  simple  plant  progeny  test. 

Experiences  in  plant  hybridization,  H.  Ness  (Proc.  Amer.  Soc.  Hort.  Set., 
16  (1919),  pp.  .52-60). — A  contribution  from  the  Texas  Experiment  Station,  giv- 
ing a  resume  of  the  author's  investigations  with  the  genera  Kubus  and  Quercus. 
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Althoufrh  certain  hybrids  liave  been  secured  between  cultivated  blackberries 
and  dewberries  tliroufrh  the  F-  generation,  further  progress  has  been  unsuccess- 
ful either  from  complete  or  partial  sterility  or  because  the  hybrids  showed 
confused  characters  and  no  promise  of  improvement  for  economic  purposes.  By 
hybridizing  seedlings  of  the  liOuisiana  dewberry  {Ri(bns  f-tihisctus)  with  the 
Brilliant  and  I-oudon  red  raspberries  as  male  parenrs,  almost  complete  sterility 
in  Fi  was  ovei-come  to  some  extent  in  F;  by  the  occiu'rence  anrong  the  raspberry 
domiiiants  of  5  plants  setting  perfect  fruits  and  promising  a  good  crop  on  each 
plant.  The  Fi  mother  plants  were  not  screened  from  foreign  pollen,  hence  their 
true  origin  is  in  doubt,  but  in  general  appearance  the  Fs  descendants  vary  no 
more  from  each  other  or  from  their  Fa  mother  plants  than  the  expected  varia- 
tion in  the  descendants  of  a  true  species.  Four  p'ants  of  Fs  finally  selected 
as  elites  produced  fruit  from  the  middle  of  May  to  the  middle  of  August.  The 
fruit  differs  from  both  the  blackberry  and  the  raspberry  in  the  mode  of  dis- 
jointing from  the  pedicel.  Dis.iointing  takes  place  at  the  base  of  the  calyx, 
which  is  attached  to  the  fruit,  there  being  no  definite  node.  No  positive  varia- 
tion in  this  character  has  given  opportunity  for  selection. 

The  most  important  fact  developed  by  this  work  is  that  the  fertility  appear- 
ing in  these  few  raspberry  dominant  plants  in  F2  has  become  hereditary  and 
has  made  it  possible  to  extend  the  hybridization  work.  Both  the  F2  and  Fa 
generations  have  been  crossed  with  foreign  pollen  with  excellent  results. 

The  author  has  grown  F2  hybrids  of  Qncrcus  lyrataXvirginiana  (E.  S.  II.,  40, 
p.  47),  has  secured  Fi  seedlings  of  Q.  McolorXvirginiana,  and  has  thus  far 
succeeded  in  germinating  acorns  from  post  oak  X live  oak,  and  water  oakX 
live  oak  crosses.  An  important  fact  brought  out  in  this  work  is  that  the  various 
individuals  of  a  species  vary  widely  in  their  affinity  for  foreign  pollen.  Indi- 
viduals selected  for  desirable  characters  may  prove  steri'.e,  whereas  individuals 
that  would  ordinarily  be  discarded  may  show  good  affinity  for  foreign  pollen. 

Results  of  bud  selection  inA'estigations  at  the  Missouri  and  Oregon  Ex- 
periment Stations,  and  their  interpretation,  V.  R.  Gardner  (Proc.  Amer. 
Soc.  Hort.  ScL,  16  (1919),  pp.  66-70). — Continuous  bud  selection  of  high  and  low  [ 
yielding  strains  of  the  Ben  Davis  apple  and  of  strawberries  at  the  Missouri 
Experiment  Station  has  confirmed  previous  results  as  to  the  failure  to  transnrit 
high  yield  through  bud  selection  (E^S.  R.,  33,  p.  230). 

Most  of  the  bud  selection  work  with  strawberries  at  the  Oregon  Experiment 
Station  has  given  similar  results.  In  one  case,  however,  light  and  heavy  runner 
productiveness  was  transmitted.  In  another  case,  although  the  offspring  of 
the  high-yielding  plant  did  not  attain  the  high  yield  of  the  parent,  they  did 
maintain  a  normal  average  yield  for  the  variety,  whereas  the  yield  from  the 
offspring  of  the  low-yielding  parent  averaged  less  than  half  of  the  normal  yield 
for  the  entire  stock  of  plants  of  this  variety.  This  indicates  that  bud  selection 
may  prove  of  value  in  eliminating  infertile  or  semibarren  strains. 

Observations  made  on  sonrre  of  the  station  seedlings  indicate  that  certain 
promising  variations  may  run  out  or  degenerate  quickly  through  bud  cr 
runner  pi-opagation,  whereas  other  varieties  under  the  same  conditions  show 
no  tendency  to  undergo  such  changes. 

Important  lessons  from  [vegetable]  experiments  completed  or  in  prog- 
ress, M.  G.  Kains  {Pennsylvania  SI  a.  Rpt.  1916,  p.  63). — Brief  statements  of 
facts  brought  out  in  the  vegetable  studies  at  the  station  are  presented. 

The  variety  tests  of  cabbage  and  vegrtables  have  shown  that  many  so-called 
varieties  are  synonymous,  and  are  in  many  instances  old  varieties  renamed. 
A  study  of  the  root  development  of  cabbage  seedings  has  shown  that  a  large 
amount  of  sand  is  desirable  in  the  seed  bed,  as  it  promotes  the  development 
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of  the  root  system  and  retards  the  overdeveloimuMif  of  the  tops.  In  the  breed- 
ing work  with  hite  cabl)aKe,  several  strains  nf  tlic  Danisli  liallheud  variety 
I'ave  hwn  dfYolopcd  wliich  are  suiicrior  in  unifdrrnity  and  yield  to  coniinerci'il 
strains. 

In  a  l)r('eding  experiment  with  tomatoes  wiicre  Yellow  Tear  was  crossed  on 
Enormous  the  imre  types  have  been  isolated,  Icgetlier  with  other  combination* 
that  appi-.ir  to  breed  true.  It  has  al.so  been  observed  that  the  habit  of  the  plant 
as  regards  branching  l)ehaves  as  a  unit  character.  A  study  of  eight  varieties 
of  rhubarb  showed  that  the  varieties  are  not  uniform,  either  in  character  of 
plant  or  acidity.     The  results  of  work  with  asparagus  are  noted  below. 

F!\periiiients  with  asparagus,  C.  E.  Myeus  {I'cviixi/lnniia  Sta.  Rpt.  WIG,  pp. 
5')7-57S,  fiys.  2). — The  detailed  results  are  given  of  a  test  of  six  conunercial 
varieties  of  asparagus  conducted  during  the  period  1908-1915,  inclusive,  to- 
gether with  the  results  of  a  test  of  the  value  of  subsoiling  and  preliminary 
heavy  manuring  at  the  time  the  crowns  are  set  in  the  tield. 

During  the  course  of  the  experiment  very  little  difference  was  found  between 
the  .six  varieties  as  far  as  varietal  cliaracters  are  concerned.  It  was  impo.ssiblo 
to  identify  one  variety  from  another  because  of  the  constancy  of  any  well- 
defined  characters.  In  all  instances,  1-year-oid  crowns  proved  to  be  superior 
to  2-year-old  crowns.  The  experiment  has  shown  the  importance  of  gradinr? 
the  crowns  at  the  time  of  planting  and  of  eliminating  the  undersized  crown.s, 
During  a  o-year  period  of  cutting,  there  was  an  average  difference  of  approxi- 
mately $12")  per  acre  between  size  one  and  size  tlwee  crowns. 

The  results  obtained  in  the  fertilizer  test  iiidicate  that  it  does  not  pay  to 
apply  either  yard  manure  or  commercial  fertilizers  in  large  amounts  in  the 
trench  when  planting  asparagus. 

A  fertilizer  experiment  with  asparagus,  W.  P.  Brooks  and  F.  W.  Morse 
[Mnsaarhusetts  Sta.  Bui.  194  {1019),  pp.  227-257,  pi.  1,  fi(jfi.  ,"?).— Continuing 
previous  reports  (E.  S.  R.,  36,  p.  839),  a  detailed  account  is  given  of  a  fertilizer 
experiment  with  asparagus  that  was  conducted  for  a  period  of  nine  years  in 
Concord,  Mass.,  on  coarse  sandy  loam  which  was  typical  of  the  soils  used  for 
a.sparagus  culture.  Seven  crops  of  young  stalks  were  produced  during  the  ex- 
periment, and  the  yield  steadily  increased  each  year  until  the  sixth,  which  was 
tile  crop  of  maximum  size  on  nearly  every  plat.  Following  the  second  crop 
an  attack  of  rust  from  an  adjacent  field  swept  over  about  half  of  the  plat.?. 
The  plats  nearest  the  source  of  the  attack  were  reduced  in  yield  the  next  season 
nearly  20  per  cent,  and  were  permanently  injured.  The  remainder  of  the  plats 
apparently  recovered  before  the  maximum  yield  of  the  sixth  crop. 

As  summarized  by  the  junior  author,  of  the  chemical  fertilizers  used  a 
mixture  of  406  lbs.  nitrate  of  soda,  300  lbs.  of  acid  pliosi)liate,  and  260  lbs. 
muriate  of  potash  per  acre  produced  the  best  yields.  Manure  at  the  rate  of  10 
tons  per  acre  produced  nearly  as  good  results  as  the  chemicals,  v.hile  combina- 
tions of  manure  with  chemicals  and  with  niti-ate  of  soda  were  no  better  than 
manure  or  chemicals  used  separately.  AVhen  nitrate  of  soda  was  added  to 
manure  it  was  most  edicient  when  applied  in  two  portions,  one  in  the  spring 
and  one  in  the  summer.  Nitrate  of  soda  applied  with  acid  phosphate  and 
niuriate  of  potash  was  slightly  more  effective  when  ai^plied  in  summer  in  four 
years  out  of  seven.  Muriate  of  jiotash  proved  to  be  the  most  satisfactory 
potash  compound  used.  There  was  no  apparent  cumulative  effect  produced  by 
the  annual  use  of  manure,  and  the  asparagus  tops  harrowed  into  the  soil  eacli 
year  seemed  to  supply  suflicitnt  organic  matter  for  the  efficient  use  of  chemicals. 

Among  the  conclusions  submitted  by  the  senior  author,  the  variety  of  aspara- 
gus and  the  location  of  the  bed  with  reference  to  badly  infected  beds  influenced 
susceptibility  to  rust  and  probability  of  bad  attacks  to  a  greater  extent  than 
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variations  in  manurial  or  fertilizer  treatments.  A  number  of  the  varieties  pro- 
duced by  Norton  in  the  cooperative  breeding  experiments  conducted  in  Concord 
appear  to  have  to  an  exceptional  degree  the  character  of  relative  immunity  from 
rust  (E.  S.  R.,  40,  p.  538).  The  season  of  application  of  nitrate  of  soda  appears 
to  influence  the  susceptibility  of  asparagus  to  rust,  which  Is  reduced  by  the 
jipplication  of  at  least  a  portion  of  the  nitrate  of  soda  at  the  close  of  the  cut- 
ting season.  The  character  of  tlie  season,  especially  the  amount  and  distribu- 
tion of  rainfall,  appears  to  affect  the  probability  of  a  serious  attack  of  rust  to 
a  considerable  degree,  such  attacks  being  more  common  in  dry  seasons  than  in  j 
those  characterized  by  normal  or  abundant  and  well-distributed  rainfall. 

In  commercial  asparagus  growing  as  usually  carried  on  in  Massachusetts,  it  i 
is  a  common  practice  to  apply  what  appear  to  be  excessive  quantities  of  fer- 
tilizers.    Applications  of  460  lbs.  of  nitrate  of  soda,  300  lbs.  of  acid  phosphate, 
and  2G0  lbs.  of  muriate  of  potash  per  acre  appear  to  be  as  large  quantities  of 
these  elements  as  could  be  utilized  by  the  crop.     Nitrate  of  soda  at  the  rate  of' 
about  400  lbs.  per  acre  in  connection  with  manure  at  the  rate  of  10  tons  per  acre 
increased  the  crop,  and  appears  to  be  the  maximum  amount  which  proved  bene- 
ficial.    The  application  of  either  acid   phosphate  or  muriate   of  potash   with] 
manure  at  the  rate  of  10  tons  per  acre  appears  not  to  have  increased  the  crop. 
Generally  speaking,  chemical  fertilizers  upon  this  sandy  soil  give  as  good  results  1 
as  manure.     The  season  of  application  of  nitrate  of  soda  does  not  appear  to 
affect  the  relative  yield  of  commercial  asparagus  in  successive  10-day  periods 
throughout  the  season.     In  other  words,  the  cut  of  commercial  asparagus  dur- 
ing the  early  part  of  the  season  is  not  increased  by  either  small  or  large  appli- 
cations of  nitrate  made  as  eai'ly  as  the  soil  can  be  worked.     The  lack  of  benefit 
from  humus  furnished  by  the  manure  is  explained  in  part  by  tlie  practice  of 
working  the  t<ips  grown  subsequent  to  the  cutting  season  into  the  soil  and  in 
part  to  the  yearly  replacement  and  decay  of  a  portion  of  the  asparagus  roots, 
thus  adding  to  the  organic  matter  of  the  soil. 

[Report  on  pomological  investigations],  J.  P.  Stewart  and  W.  C.  Gil-i 
LESPiE  {Pennsylvania  Sta.  Rpt.  1916,  pp.  52-56). — A  progress  report  on  projects ■ 
under  way  In  1916. 

Experiments  on  the  fertilization  of  apple  orchards  have  been  summed  up  for  | 
a  10-year  period  in  a  sub.sequent  bulletin  of  the  station  (E.  S.  R.,  39,  p.  445).' 
Summing  up  to  date  the  results  on  cultural  methods  and  cover  crops  in  apple 
orchards  (B.  S.  R.,  35,  p.  644),  it  is  concluded  that  In  the  absence  of  fertiliza- 
tion, the  mulch  method  gives  the  largest  growth  and  most  fruit  in  young 
orchards,  while  the  tillage  and  cover-crop  method  has  done  slightly  better  in 
mature  orchards.  In  tlie  presence  of  fertilization,  there  was  usually  compara- 
tively little  difference  between  tillage,  tillage  and  cover  crops,  and  sod  mulch. 
Even  sod,  plus  proper  fertilization,  has  not  been  far  behind.  The  greater  etli- 
ciency  of  the  mulch  on  the  younger  trees  appears  to  be  connected  with  its 
greater  moisture-conserving  effects. 

Among  the  annual  cover  crops,  hairy  vetch,  soy  beans,  millet,  medium  red 
clover,  and  the  combination  of  oats  and  Canada  peas  have  shown  the  best  re- 
sults. The  addition  of  cover  crops,  however,  appears  to  be  of  little  value, 
excepting  possibly  in  seasons  of  abundant  rainfall.  The  use  of  tilled  intercrops, 
with  ajiproprlate  fei-tilization  and  with  a  subsequent  winter  cover  of  rye,  or 
rye  and  vetch,  has  proved  very  satisfactory  in  the  development  of  young  or- 
chards, and  has  resulted  in  no  apparent  injury  during  the  first  eight  years. 
Potatoes  have  done  .specially  well  in  this  connection. 

Nearly  all  of  the  experiments  show  a  marked  correlation  between  yield  and 
growth  under  all  normal  conditions.     It  is  only  when  one  of  these  characters 
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devfl<>])s  to  an  abnormal  extent  that  it  results  in  any  appreciable  interference 
with  the  other;  hence,  it  is  pointed  out  that  the  Iruit  on  younj^  trees  need  not 
be  reniovtHl,  but  .should  merely  be  tidnned  to  the  proper  anjount  lor  the  trees  to 
carry.  There  was  also  a  marked  cornlation  between  cultural  methods  and  (he 
color  and  size  of  tlie  resulting  fruits.  The  sod  fruit  was  regularly  highest  in 
color,  and  the  mulched  fruit  generally  averaged  largest.  In  general,  however, 
the  chief  influences  affecting  color  are  sunlight  and  maturity,  and  the  principal 
one  alTecting  si/.e  is  the  amount  of  moisture  available  to  each  fruit. 

ExiM>riments  on  the  inlUu>nce  of  selection,  stock,  and  heredity  in  apples 
have  thus  far  shown  marked  individuality  in  tree  yield.  The  possibility  of 
perpetuating  the  dilTerences  observed  through  scion  selection  is  now  being 
studied. 

Certain  of  the  fertilizer  experiments  with  peaches  have  shown  very  marked 
effects,  with  nitrogen  apparently  most  important,  phosphorus  next,  and  potash 
last.    A  combination  of  all  three  materials  has  given  the  best  results. 

The  project  in  spray  materials  and  spraying  was  largely  completed.  Gen- 
erally speaking,  the  recommendations  f(yr  the  use  of  lime-sulphur  spray  con- 
form to  those  in  Bulletin  115  of  the  station  (E.  S.  K.,  27,  p.  242),  except  that 
about  one-third  more  winter  is  recommended,  making  the  formula  4.'5  lbs.  of 
lime  and  90  lbs.  of  sulphur  to  GO  gal.  of  final  product.  This  change  materially 
reduces  the  coarse  .s<,'dinient.  Itecent  studies  in  spray  injury  on  peaches 
Indicate  the  importance  of  avoiding,  during  the  growing  season,  any  material 
containing  sodium,  potash,  or  similar  materals  in  combination  with  any  kind  of 
arsenical.  The  new  barium-sulphur  compound  is  rather  similar  in  its  action 
to  the  soda  or  potash  compounds,  although  to  a  reduced  extent.  It  is  deemed 
unsafe  for  summer  use  on  peaches  in  combination  with  any  of  the  present 
arsenicals. 

Concerning  the  shedding  of  flowers  and  fruits  and  other  abscission 
phenomena  in  apples  and  pears,  A.  J.  Heinickk  (/'roc.  Avier.  Soc.  Hart.  Sci., 
16  (1919),  pp.  76-83). — A  contribution  from  Cornell  University,  presenting  some 
of  the  results  of  observations  and  experiments  conducted  in  connection  with  a 
study  of  factors  influencing  the  set  of  fruits.  The  author  describes  the 
separation  zone  in  apples  and  pears,  some  characteristics  of  fruit  doomed 
to  fall,  conditions  or  treatments  that  induce  or  hasten  abscission,  and  con- 
ditions or  treatments  that  delay  or  prevent  abscission. 

It  is  concluded  that  although  inve.stigations  thus  far  conducted  along  this 
line  do  not  afford  an  entirely  satisfactory  explanation  of  the  behavior  of  the 
cells  in  the  abscission  zone,  undoubtedly  the  causes  that  stimulate  or  excite 
the  peculiar  changes  in  this  region  are  associated  with  variations  in  nutri- 
tion and  water  supply.  Effective  fertilization  is  only  one  of  several  po.ssible 
means  of  causing  a  set  of  fruit.  Self-fruitful ness  may-  be  associated  with  the 
fact  that  the  cells  at  the  base  of  the  pedicels  of  the  flowers  on  self-fertile 
varieties  are  not  so  easily  stimulated  into  abscission  activity  as  similar  cells 
of  self-barren  trees. 

Some  characteristics  of  open-pollinated  seedlings  of  the  Malinda  apple, 
M.  J.  DoKSKY  (Proc.  Amcr.  Soc.  Jlort.  Sci.,  16  (1919),  pp.  36-42).— A  contribu- 
tion from  the  Minnesota  Agricultural  Experiment  Station.  Observations  were 
made  on  seedlings  of  Malinda  open  pollinated  in  an  orchard  of  desirable 
varieties. 

Briefly  sunnnarized,  the  author  found  that  the  inferior  types  can  be  detected 

and  discarded  before  fruiting  by  the  appearance  of  leaf,  thorns,  and  branches. 

The  time  of  coming  Into  fruiting  varied  greatly.     Some  fruited  at  the  third 

and  fourth  year,  and  about  one-fifth  had  not  fruited  at  the  twelfth  year.    I.c^ss 
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tlian  8  per  cent  of  the  seedlings  luul  superior  fruit.  Long  keeping  selections 
of  promise  do  not  exceed  a  dozen.  Some  of  the  superior  quality  seedlings 
are  hardier  than  the  standard  varieties  commonly  grown  in  Minnesota. 

The  occurrence  of  so  many  wild  and  inferior  types  as  the  result  of  open 
pollination  with  superior  varieties  suggests  that  genetically  the  best  varieties 
of  Fyrus  tnaliis  are  heterozygous  for  a  large  number  of  characters,  and  that 
a  comparable  number  of  wild  and  inferior  types  will  be  found  even  in  con- 
trolled crosses  with  the  same  varieties. 

Scion  root  production  by  apple  trees  in  the  nursery,  J.  G.  Mooke  {Proc. 
Amer.  Soc.  Jlort.  Sci.,  16  (1919),  pp.  8-'i-SS). — A  contribution  from  the  Univer- 
sity of  Wisconsin,  reporting  observations  made  of  the  behavior  of  grafts  of 
various  varieties  commonly  grown  in  Wisconsin  as  regards  scion  root  produc- 
tion. The  trees  observed  have  been  largely  three  year  old  nursery  trees  dug 
during  the  years  1914-1918,  inclusive. 

There  were  wide  differences  between  the  ability  of  different  varieties  to 
produce  scion  roots.  Generally  speaking,  varieties  showing  a  relatively  large 
number  of  trees  producing  scion  roots  also  show  a  relatively  large  number  of 
trees  with  "  strong  scion  roots ;"  but  with  most  varieties,  even  after  three 
years  in  the  nursery,  the  number  of  trees  having  sufficient  scion  roots  to  support 
tiie  tree  is  very  small.  • 

In  addition  to  the  varietal  difference,  the  factors  favoring  scion  root  pro- 
duction are  an  abundance  of  soil  moisture,  deep  planting  of  the  scions,  and 
probably  the  character  of  the  union.  Observations  made  indicate  that  when 
poor  scion  unions  occur,  scion  root  production  is  encouraged. 

Progress  in  apple  breeding  for  the  Canadian  prairies,  W.  T.  Macoun  and 
M.  B.  Davis  (Proc.  Amer.  Soc.  Hort.  Sci.,  16  (1919),  pp.  13-18).— A  contribution 
from  the  Central  Experimental  Farm,  Ottawa,  briefly  reporting  the  present 
status  of  the  breeding  work  started  by  Saunders  in  1894  (E.  S.  R.,  25,  p.  643). 

Crosses  between  the  hardy  Siberian  crab  apple  (Pyrus  haccata)  and  several 
conunercial  varieties  used  as  male  parents  have  resiilted  in  only  two  small 
sized  varieties  of  fair  quality,  the  Columbia  and  Osman,  both  having  Russian 
varieties  as  male  parents  that  have  proved  to  be  sufficiently  hardy  for  the 
most  exposed  and  trying  places  in  the  prairies.  It  is  suggested  that  these 
varieties  may  yet  play  an  important  part  in  the  development  of  hardy  apples 
for  the  prairies. 

In  1904  crosses  were  made  on  the  most  promising  Fi  seedlings,  using  18 
varieties  of  apples,  with  the  view  of  retaining  the  character  of  hardiness 
and  improving  the  size  of  the  apples.  Several  of  these  second  crosses  have 
fruited  at  the  experimental  station  at  Morden,  Manitoba.  It  is  hoped  that 
some  of  them  will  be  considerably  hardier  than  the  Russian  apples  and  will 
extend  the  area  over  which  apples  can  be  grown.  Mcintosh  has  proved  to  be 
a  valuable  parent  in  imparting  quality  and  color  to  Fi  crosses  and  has  also 
exerted  some  influence  in  increasing  size. 

The  results  in  general  indicate  that  if  a  high-class  progeny  is  desired  at 
least  one  of  the  parents  should  possess  the  desired  character  developed  to  the 
highest  possible  degree  of  perfection.  It  is  concluded  that  there  must  be  more 
blood  of  the  P.  baccata  put  into  even  the  hardiest  Russian  apples  to  obtain 
varieties  that  will  withstand  the  severe  tests  on  the  Canadian  prairies.  Work 
is  to  be  continued,  using  P.  haccata  as  the  male  parent  rather  than  the  female, 
with  the  view  of  procuring  at  least  a  few  hardy  varieties  of  marketable  size 
among  the  Fi  seedlings. 

Some  notes  on  the  inheritance  of  unit  characters  in  the  peach,  C.  H.  Con- 
nors (Proc.  Amer.  Soc.  Hort.  Sci.,  16  (1919),  pp.  24-36). — A  contribution  from 
the  New  Jersey  Experiment  Stations,  discussing  character  inheritance  in  the 
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first  crop  of  fruit  from  tho  Fi  sci'dliiij^s  of  crosses  Jiiiioiig  commorcial  varieties 
of  peaches.  Tile  data  are  preseiiled  at  tiiis  sta^c  priinarily  for  tlie  beiietit  (»f 
other  \vori<ers  aioiij;  the  same  line  rather  than  to  formulate  delinile  conclusions. 
The  j,'eneral  results  are  sunnnarizcnl  as  follows: 

'•  Kllierta  carries  white  llesh  as  a  recessive  character  to  the  extent  of  about 
one-third.  It  sihmus  prei»oti'nt  with  respect  to  ripening;  i)eriod.  Its  character 
for  (piality  is  oidy mediocre.  I'.elle  is  strongly  white,  but  seems  to  carry  a  25 
per  cent  character  for  yellow.  It  is  prepotent  with  re.spect  to  viR()r  and  quality 
and  carries  a  factor  for  clinj^lness  of  about  25  per  cent.  Early  Crawford  is 
almost  pure  yellow.  Its  character  for  quality  seems  donnnant,  as  does  its 
character  for  freestone.  Creensboro  seems  to  be  pure  white,  is  clinj^stone,  but 
carries  a  small  factor  for  freestone.  White  on  yellow  gives  increased  vigor. 
While    .seems    to    be    dominant    over    pure    yellow    in    the    Fi    generation." 

In  addition  to  the  correlation  of  green  calyx  cup  with  white  fleshed  fruit 
and  of  orange  calyx  cup  with  yellow  fleshed  fruit,  as  noted  by  Hedrick  (E. 
S.  U.,  29,  p.  424),  the  author  observed  an  intermediate  type  in  which  the  calyx 
cup  is  yellowish  buff  and  the  fruit  white  fleshed,  but  the  variety  carries  a 
character  for  yellow  flesh,  as  was  the  case  with  Belle.  A  correlation  was  also 
observed  between  the  dark  green  leaves  and  white  fleshed  fruit  and  between 
normally  yellowish  leaves  and  yellow  fleshed  fruit.  In  this  connection,  liow- 
ever,  the  leaf  veins  should  also  l)e  examined.  When  the  midrib  and  veins  of  the 
leaves  have  a  yellowish  cast  the  fruit  is  yellow,  and  when  the  midribs  and  veins 
are  a  pale  green  or  whitish  the  fruit  will  be  white. 

Inter  species  pollination  of  x)lums,  A.  H.  Hendhickson  {Vroc.  Amcr.  Soc. 
Hort.  Sci.,  16  (1919),,  pp.  50-52).— A  contribution  from  the  University  of  Cali- 
fornia. The  data  given  deal  with  the  interpollination  of  two  varieties  of 
Prunus  (lomcstica  (Reine  Claude  and  German  Prune),  and  one  variety  each  of 
r.  tripDra  (P.urbank)  and  P.  insitiiia  (Shropshire).  The  observations  were 
conducted  in  the  orchard  at  Cornell  University  during  the  spring  of  1919. 

As  far  as  the  varieties  tested  were  concerned,  there  was  no  evidence  of 
sterility  existing  between  P.  triflora  and  P.  donicstica  or  between  P.  domestica 
and  /'.  iufiititia.  Burbank  and  German  Prune  gave  evidence  of  being  self- 
sterile;  Reine  Claude  and  Shropshire  were  evidently  self-fertile ;  Burbank  and 
Reine  Claude  were  interfertile ;  and  likewise  Reine  Claude,  German  Prune,  and 
Shropshire  were  interfertile. 

Report  of  three  years'  results  in  plnni  pollination  in  Oregon,  R.  E.  Mak- 
suAUh  (Pror.  Amcr.  Hoc.  Hort.  Hci.,  16  {1919),  pp.  42-49,  pis.  2).— A  contribu- 
tion from  the  Oregon  Agricultural  College.  Tabular  data  are  given  and  dis- 
cussed, showing  the  results  of  self-pollination  of  plums,  cross-pollination  with 
varieties  of  Prtniiis  (lonicstica,  and  interspecies  pollination. 

-\niong  the  results  noted,  pollen  of  the  varieties  of  P.  domestica  and  of  P. 
tri/lora  appeared  to  germinate  best  in  a  solution  of  5  per  cent  of  cane  sugar 
and  2  per  cent  gelatin.  With  a  normal  bloom,  generally  speaking,  one  flower 
In  5  should  set  to  produce  a  full  crop,  although  in  some  cases,  one  flower  in 
20  is  sulhcient.  Thirteen  out  of  23  varieties  tested  were  evidently  self-sterile, 
but  the  varietie.s  of  P.  domestica  may  be  considered  interfruitful.  Blue  Damson 
was  decidedly  self-fruitful,  and  Italian  and  Petite  partially  so.  These  two 
varieties  are  good  poUenizers  for  practically  all  varieties  of  P.  domestica  tested. 
The  important  point,  however,  is  to  interplant  varieties  that  bloom  at  the  same 
time. 

Some  varieties  are  actually  commercially  profitable  where  no  pollenizers  are 
used.  In  such  varieties  as  Bavay,  Blue  Damson,  Giant,  Green  Gage,  Pond, 
Quackenboss,  Red  Magnum  Boinmi,  Teimant,  and  Tragedy  the  fruit  may 
mature  regardless  of  complete  seed  development.     There  appeared  to  be  no 
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direct  relation  between  the  variety  of  pollen  used  and  the  ratio  which  exists 
between  plump  or  well-developed  seeds  and  mature  fi'uit.  This  ratio  is  fairly 
constant  for  the  variety  regardless  of  the  kind  of  pollen  applied. 

There  was  evidently  no  relation  existing  between  the  degree  of  fruitfulness 
of  reciprocal  crosses.  The  same  results  in  crossing  were  secured  whether  the 
varieties  of  a  giveji  species  were  closely  related  or  noiirehited.  The  species  of 
P.  domestica  and  P.  triflora  may  be  considered  intersterile  for  all  practical 
purposes. 

Bud  selection  investigation  with  eitrus  fruits,  A.  D.  Shamel  (I'roc.  Aiiicr. 
Soc.  Hort.  Sci.,  16  {1919),  pp.  70-76}.— A  contribution  from  the  Bureau  of 
Plant  Industry  of  the  U.  S.  Department  of  Agriculture,  comprising  a  general, 
summary  of  the  author's  work  with  citrus  fruits.  See  also  a  previous  note| 
(E.  S.  R.,  43,  p.  439). 

FORESTRY. 

A  handbook  of  forestry,  A.  D.  Webster  {London:  WiUiatn  Rider  d  Sons, 
Ltd.,  pp.  VIII-{-216,  figs.  6). — A  small  handbook  of  concise  notes,  rules,  and 
tables,  relative  to  trees  and  their  timber. 

The  forest  manual,  1919  {Augusta:  Maine  Forestry  Dept.,  1910,  pp.  93). — • 
This  manual  presents  information  relative  to  the  organization  of  the  Maine 
Forestry  Department,  instructions  to  fire  wardens,  the  forest-fire  laws  applicable 
to  the  Maine  Forestry  District,  and  the  forest  laws  applicable  to  the  State  at 
large. 

Report  of  the  director  of  forestry  for  the  fiscal  year  ended  March  31, 
1919,  R.  H.  Campbell  et  al.  {Dept.  Int.  Canada,  Rpt.  Dir.  Forestry,  1919,  pp. 
52,  figs.  IJf). — The  report  includes  a  review  of  the  .several  lines  of  work  con- 
ducted by  the  forestry  branch  of  the  Canadian  Department  of  the  Interior,  and 
detailed  reports  of  the  work  of  the  tree-planting  division  and  on  the  forest  ^ 
reserves  in  Manitoba,  Saskatchewan,  Alberta,  and  British  Columbia,  together  | 
with  the  report  of  the  forest-products  laboratories  of  Canada. 

Report  on  forest  administration  for  the  year  1918,  B.  Cubitt  {Fed. 
Malay  States,  Forest  Admin.  Rpt.  1918,  pp.  43). — The  routine  report  on  the  ad- 
ministration and  management  of  the  State  forests,  including  tabular  data  on 
forest  areas,  forest  surveys,  work  of  reproduction  and  improvement,  yields  of 
major  and  minor  forest  products,  revenues,  expenditures,  etc.  A  list  of  the  trees 
mentioned  in  the  report  is  also  appended,  .showing  the  vernacular  or  English 
name,  the  botanical  name,  and  the  uses  of  each  tree. 

Department  of  forestry:  State  forestry.  Report  for  the  year  ended 
31st  March,  1919,  E.  P.  Turner  et  al.  {Neiv  Zeal.  Dept.  Lands  and  Survey, 
Ann.  Rpt.  Forestry  Branch,  1918,  pp.  Jf3). — ^A  report  on  the  administration  and 
management  of  the  indigenous  forests.  State  nurseries,  and  plantations,  includ- 
ing also  reports  upon  afforestation  operations  in  the  North  and  South  Islands 
and  extracts  from  reports  by  conservators  of  State  forests,  together  with  data 
on  revenues  and  expenditures,  imports  and  exports  of  timber,  yield  in  sawed 
timber,  the  present  forest  areas,  etc. 

The  next  steps  in  the  forestry  program,  F.  L.  Moore  et  al.  {[New  Yorlc^: 
Rpt.  Com.  Forest  Conserv.,  Amer.  Paper  and  Pulp  Assoc.,  1920,  pp.  8). — This 
comprises  a  report  of  the  committee  on  forest  conservation  of  the  American 
Paper  aiid  Pulp  Association  at  the  annual  meeting,  April  15,  1920. 

The  forestry  situation  in  Illinois,  R.  S.  JMiller  {Trans.  III.  Hort.  Soc., 
n.  ser.,  53  {1919),  pp.  68-75).- — The  author  briefly  summarizes  the  activities  of 
the  State  Forester  since  the  creation  of  this  office  on  July  1,  1919,  outlines  a 
tentative  forestry  program,  and  briefly  summarizes  the  present  forestry  situa- 
tion in  Illinois. 
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Why  Massacliusotts  should  have  State  forests  (Mass.  Forestry  Assoc.  Bui. 
125  (lUli)),  pp.  23,  fiys  18). — This  bulletin,  issued  by  the  Massachusetts  For- 
estry Association,  presents  some  of  the  cliiel  arguments  for  the  reclamation 
of  wild  and  idle  land  by  the  Commonwealth  as  publicly  owned  forests. 

Forests  as  a  farm  crop,  K.  T.  AlEKEurrH  {Amer.  Foreatry,  26  {li)20).  No.  318, 
pp.  337,  33H,  3.'i2). — A  puitular  discussion  of  the  economic  importance  of  farm 
woodlands  and  a  plea  for  their  more  rational  management. 

Roadside  trees,  H.  K.  Fka^cis  (A^.  Y.  State  Col.  Forestry,  Syracuse  Univ., 
Circ.  11  (I'Jt'J),  pp.  16,  fiys.  IS). — This  circular  discusses  existing  roadside  tree 
conditions  in  New  York  State,  points  out  the  values  to  be  derived  from  road- 
side trees,  and  presents  recommendations  relative  to  their  future  manage- 
ment. 

The  self-contained  forest  estate  in  tlie  Himalayas,  J.  W.  A.  Grieve  {In- 
dian Forc.'iter.  J,6  {li)20).  No.  6,  pp.  273-210).— In  the  present  article,  the  author 
presents  suggestions  based  on  experience  gained  in  other  Provinces  relative 
to  the  development  of  a  practical  working  scheme  for  the  more  economic  use  of 
the  land  in  the  Himalayas. 

How  fires  destroy  our  forests,  J.  V.  Hofmann  {Amer.  Forestry,  26  {1920), 
No.  318,  pp.  329-336,  fiys.  11). — A  popular  description  of  different  types  of  forest 
fires  and  the  nature  of  the  injuries  resulting  from  them. 

The  use  of  aircraft  in  forestry,  E  Wilson  {Amer.  Forestry,  26  {1920),  No. 
S18,  p.  326-328,  fiys.  3). — A  poindar  account  of  the  utilization  of  turcraft  in 
Canada  in  the  work  of  forest  lire  protection  and  in  making  photographic  maps 
of  the  forests. 

The  land  of  beautiful  water  {U.  S.  Depi.  Agr.,  Dept.  Circ.  91  {1920),  pp. 
IJf,  pi.  1,  fiys.  1). — An  account  of  the  recreational  features  of  the  Chelan  Na- 
tional Forest  in  the  north  central  part  of  the  State  of  Washington. 

The  forest  flora  of  New  South  AVales,  J.  H.  Maiden  {Sydney,  N.  S.  Wales: 
Govt.,  vol.  1  {1911),  pt.  1,  pp.  1-31,  pis.  1;  1918,  pt.  2,  pp.  39-15,  pis.  19;  1920, 
pt.  S,  pp.  11-121,  pis.  10). — This  comprises  the  first  three  parts  of  the  seventh 
of  a  series  of  volumes  on  the  forest  flora  of  New  South  Wales  (E.  S.  R.,  39,  p. 
145).  In  the  present  parts  14  species  are  described,  each  .species  being  con- 
sidered with  reference  to  its  botanical  characteristics,  common  and  scientific 
nomenclature,  size,  habitat,  economic  products,  and  propagation. 

In  part  1  are  appended  some  notes  on  seeds  and  fruits  of  more  or  less  in- 
terest to  the  fore.-?ter.  Part  2  includes  notes  on  adventitious  roots,  such  as 
stilt-roots,  lenticels,  pneumatophores,  and  swamp  plants.  In  part  3  is  appended 
information  relative  to  mannas  and  sugary  substances  on  plants  other  than 
Eucalyptus,  botanical,  zoological,  and  chemical  notes  on  Eucalyptus  manna, 
and  watery  liquids  from  Eucalyptus  trees. 

A  critical  revision  of  the  genus  Eucalyptus,  J.  H.  Maiden  {Sydney,  N.  S. 
Wales:  Govt.,  vol.  4  {1911-1920),  pts.  1-10,  pp.  1-31,3,  pis.  //O).— In  conformity 
with  the  previous  volumes  of  this  revision  (E.  S.  R.,  39,  p.  14G.),  the  present 
volumes  contain  detailed  descriptions  of  some  64  species  of  Eucalyptus,  includ- 
ing supplementary  notes. 

Natural  reproduction  of  sal  in  Singhbhum,  F.  K.  Makins  {Indian  For- 
ester, 46  {1920),  No.  6,  pp.  292-296,  pis.  .?).— This  comprises  notes  on  the  re- 
production of  sal  {Shorea  robusta)  in  the  Porahat  Division  of  the  Singhbhum 
forests.    The  notes  are  presented  as  a  guide  to  further  investigations. 

Length  of  time  taken  by  sal  seedlings  to  establish  themselves,  W.  A. 
Bailey  {Indian  Forester,  J,6  {1920),  No.  6,  pp.  307-309).— Observations  made  on 
the  growth  of  sal  s<'edllngs  indicate  that  the  seedlings  establish  themselves 
much  quicker  and  more  .satisfactorily  under  regular  cleanings  and  when  pro- 
tected by  fencing. 
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History  of  Spruce  Production  Division:  United  States  Army  and  United 
States  Spruce  Production  Corporation  {Portland,  Orey.:  U.  iS'.  Army  and 
U.  S.  Spruce  Prod.  Corporation  [191S],  pp.  lX-{-127,  pis.  32,  flys.  11).— A  his- 
torical account  of  the  activities  of  the  Spruce  Production  Division  in  the  ex- 
ploitation of  spruce  forests  and  the  preparation  of  aircraft  lumber  for  the 
United  States  and  the  Allies  during  the  world  war. 

DISEASES  OF  PLANTS. 

Sexual  fusions  and  development  of  the  sexual  organs  in  the  Perider- 
miums,  J.  F.  Adams  {Pennsylvania  Sta.  Bui.  160  {1919),  pp.  31-77,  /iys.  13).—  } 
Ilesults  are  given  of  a  study  on  the  sexual  cell  fusions  and  development  of  tliei 
secidium  in  five  species  of  Peridermiums,  Pcrldoniium  coinptonioE,  P.  pyrifurme, 
P.  acicohim,  P.  peckii,  and  P.  balsameum. 

Infection  studies  with  graft  hybrids,  H.  Klebahn  {Flora  [Jena],  n.  ser., 
11-12  {1918),  pp.  418-430,  fiys.  9). — This  work  includes  experimentation  with 
a  number  of  graft  hybrids  as  to  the  behavior  of  the  constituents  as  such  (wliether 
outer  or  inner)  towards  infection.  Notes  are  given  of  tests  involving  the  fungi 
Septoria  lycopersici  and  Cladosporium  fulvum,  and  the  chimeras  Solannm  tubin 
gense,  S.  koelrevtcriannm,  S.  proteits,  and  S.  gaertnerianum,  besides  other  plants, 

A  general  conclusion  reached  is  that  the  cliimeras  are  not  protected  against 
infection  when  the  susceptible  member  is  covered  only  with  the  epidermis  o: 
the  nonsusceptible  component. 

Copper  sprays,  L.  Ravaz  {Prog.  Ayr.  et  Vit.  {Ed.  I'Esf-Ccntre),  JfO  {1919) 
Nos.  16,  pp.  361-370;  IS,  pp.  .'(09-416,  figs.  5).— The  first  section  of  this  coa 
tribution  deals  with  Burgundy,  the  second  with  Bordeaux  mixture,  the  prepara 
tion,  properties,  employment,  and  values  of  these  fungicides  being  systematically 
discussed. 

Lime-sulphur  sprays,  Yermorel  and  Dantony  {Prog.  Agr.  et  Vit.  {Ed. 
VEst-Centre),  40  {1919),  Nos.  15,  pp.  343-345;  17,  pp.  393-398;  18,  pp.  420-424; 
20,  pp.  469-473). — This  series  deals  with  matters  related  to  tlie  chemical  com 
position  of  lime  sulphur;  the  action  of  sulphur  on  lime  in  the  mixture  and  the 
cgmpounds  formed  as  determined  by  temperature,  time,  proportion,  dilution 
and  the  presence  of  magnesia ;  analyses  to  determine  the  different  constituents 
and  their  proportions  and  changes  therein  ;  the  action  of  oxygen ;  and  the  mode 
of  operation  of  the  lime-sulphur  mixture.  The  re.sults  of  tests  are  tabulated 
with  discussion. 

Notes  on  New  York  plant  diseases,  II,  F.  G.  Stewart  {New  York  State 
Eta.  Bui.  463,  pop.  ed.,  {1919),  pp.  9,  pis.  2,  fig.  1). — Tliis  is  a  popular  edition 
of  the  bulletin  previously  noted  (E.  S.  R.,  42,  p.  349). 

Diseases  of  economic  plants  in  Porto  Rico,  .1.  A.  Stevenson  {Rev.  Ayr. 
Puerto  Rico,  2  {1918),  No.  1,  pp.  19-27;  2  {1919),  No.  2,  pp.  23-33).— This  is  a 
list,  partly  descriptive,  of  the  fungus  and  other  diseases  attacking  economic 
plants  in  Porto  Rico. 

Diseases  of  cotton,  quince,  and  apple  {Bol.  Agr.  [Sao  Paulo],  20.  scr..  No 
4  {1919),  pp.  90,  91). — Quince  is  attacked  by  Glccosporium  cydoniw  and  Cerco- 
spora  tomenticola,  and  apple  by  G.  fructigenum,  causing  injuries  which  are  de 
scribed.  These  diseases  may  be  controlled  by  Bordeaux  mixture  at  a  strengtl] 
of  1  per  cent  for  both  copper  and  lime  constituents.  Cotton  is  attacked  as  te  its 
leaves  by  Cercospora  sp.  and  Ramularia  a&rea. 

New  [plant]  diseases,  T.  A.  C.  Schoevers  {Tijdschr.  Plantenziekten,  25 
(1919),  Nos.  2,  pp.  95-98;  3,  pp.  126-128). — Brief  discussion  is  given  of  diseases, 
supposedly  new,  of  spinach,  tomato,  aster,  wallflower,  petunia,  and  Gilia  tricolor, 
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rroduction  of  coiiidia  iu  Gibbt'rrlla  sauhiiictii,  J.  G.  Dickson  and  II. 
JoMANN  (.Jour.  Afir.  Research  [('.  ,s'.],  J!)  {liKUl),  Xo.  5,  pp.  23.5-2.i7,  fig.  1).— 
Kesiilts  :uv  j.ivt'ii  of  ii  cooperative  invest ifj:at ion  of  tlie  Wisconsin  I'Jx[)erinient 
Station  and  tlie  Bureau  of  IMant  Industry,  l".  S.  Deparlnient  of  A^'ric'ulture,  on 
the  development  of  the  seal)  fun;;us  {(1.  sitiihiiictH)  which  attacks  wheat,  corn, 
rye,  barley,  and  oats. 

It  was  found  that  repeated  crops  of  conidia  of  G.  saubinetii  can  be  produced 
in  abundance  in  short  periods  of  time  from  ascospores,  sporodochial  conidia, 
vej,'etative  c-onidia,  or  mycelium  wlien  favorable  moisture  and  temperature  condi- 
tions obtain.  This  ability  of  the  wheat  scab  organism  to  produce  virulent  spores 
in  abundance  in  short  periods  of  time  is  considered  to  have  an  important  bear- 
in;;'  upon  the  development  of  wheat  scab  epidemics. 

IMiilipitine  downy  mildew  of  maize,  W.  H.  Wkston,  .tu.  {.four.  A(/r.  lie- 
.scarrh  [U.  S.],  19  (1H20),  A'o.  3,  pp.  <n-J22,  pis.  12,  fifjs.  3).— The  author  has 
investigated  for  the  Bureau  of  IMant  Industry,  U.  S.  Department  of  Agriculture, 
the  downy  mildew  of  maize,  wliich  has  been  known  to  occur  in  the  IMiilippine 
Islands  for  a  number  of  years.  The  present  paper  gives  results  of  his  study 
on  tlie  distribution,  severity,  and  characteristics  of  the  disease,  and  the  nature 
and   relationships  of  the  causal  fungus. 

The  disease  is  said  to  be  extremely  destructive,  and  representntive  varieties 
of  all  kinds  of  maize  were  found  highly  susceptible.  Teosinte  and  maize-teo- 
siiite  iiybrids  and  sorghums  were  attacked,  but  with  less  virulence.  The  symp- 
toms of  the  disease  may  appear  from  the  time  plants  are  seedlings  with  only 
three  or  fou^  leaves  to  the  time  when  the  tassels  and  silk  are  fully  developed. 
In  general,  infected  plants  showed  a  yellowing  of  the  leaves  in  more  or  less 
restricted  striped  areas,  a  whitish  down  due  to  the  abundance  of  conidiophores, 
principally  on  the  leaves,  abnormal  growth  of  vegetative  parts,  and  abortive 
dcveloitment  of  the  ears,  resulting  in  partial  or  complete  sterility. 

The  causal  fungus  is  said  to  be  Sclcrospora  phUlppincnsis,  which  is  described 
as  a  new  species,  and  its  relationship  with  other  species  I'nown  to  attack  maize 
is  i)i)inted  out.  The  fungus  produces  conidiophores  in  great  abundance,  but  only 
at  night  wlu  n  a  thin  layer  of  dew  or  raia  is  on  the  leaf  surface.  No  oospores 
or  other  resting  bodies  have  yet  been  found  to  be  produced  by  this  species.  The 
iiuthor  reports  having  found  the  oospore  stage  of  a  Sclerospora  on  Sacchm-nm 
.tpontancum,  a  common  wild  grass  in  the  Philippines,  but  whether  this  is  con- 
nected with  the  conidial  stage  on  maize  is  yet  to  be  determined. 

Halo  bliglit  of  oats,  C.  Elliott  (Jour.  Ayr.  Research  [U.  S.],  19  {1920),  No. 
If.  pp.  139-112,  pis.  11,  fin.  1). — A  description  and  discussion  of  a  bacterial  dis- 
ease of  oats  which  has  been  the  subject  of  investigation  by  the  author  are  given 
in  a  contribution  from  the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agri- 
culture. 

This  disease  was  unusually  severe  in  its  attack  on  oats  in  Wisconsin  during 
ini8,  and  reports  of  a  similar  di.sease  were  received  from  southern  Minriesota, 
Iowa,  northern  Illinois,  and  Indiana.  The  disease  is  characterized  l)y  haJo- 
like  margins  of  chlorotic  tissue  about  a  center  of  dead  tissue.  Isolations  made 
from  these  lesions  have  constantly  given  a  typical  white  organism,  which  has 
been  studied  and  the  disease  produced  by  artilicial  infections.  The  organism 
is  believed  to  live  over  the  winter  on  the  .seed,  producing  primary  lesions  on  the 
first  leaves  of  seedlings,  and  from  these  the  organism  is  carried  to  other  leaves 
by  winds  and  rain.  In  natural  infections,  halo  blight  has  been  observed  only 
on  oats  and  rye,  but  artificial  inoculations  showed  that  the  organism  may  be 
slightly  pathogenic  on  wheat,  rye,  and  barley.  The  halo  blight  is  considered  due 
to  Bacterium  coronafackns  u.  sp.,  a  technical  description  of  which  is  given. 
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Rust  in  seed  wheat  and  its  relation  to  seedling  infection,  C.  W.  Hungeb- 

FOUD  {Jour.  Agr.  Research  [(/.  S.],  19  (1920),  No.  6,  pp.  257-278,  pis.  11,  fig.  ' 
1). — The  author  reports  iu  a  contribution  from  the  Bureau  of  Plant  Industry, 
U.  S.  Department  of  Agriailture,  the  occurrence  of  uredinia  and  telia  of  Pucci- 
nia  gruminis  tritici  embedded  in  the  pericaxp  on  the  hilar  end  of  wheat  kernels 
and  sometimes  along  the  ventral  groove  as  far  up  as  the  middle  of  the  kernel. 
Only  a  small  percentage  of  infection  was  found  by  examination  of  liundreds  of 
samples  of  wheat  from  the  crops  of  1915  and  1916.  Infection  is  believed  to 
spread  to  the  kei'nel  from  original  infection  occurring  on  the  racliis,  racliilla, 
or  glumes.  The  germinating  power  of  the  seed  was  not  impaired  by  the  rust 
infection.  When  rusted  kernels  of  wheat  were  sown  in  the  field,  the  rust  infec- 
tion that  occuri-ed  on  the  resulting  plants  was  no  earlier  or  more  severe  than 
that  occurring  on  plants  grown  in  adjacent  plats  sown  with  clean  seed  or  rust- 
infected  seed  treated  with  the  modified  hot  water  treatment. 

A  study  was  made  in  the  pathological  greenhouse  at  the  University  of  Wis- 
consin of  more  than  2,500  plants  grown  from  rusted  seed  and  no  infection  ap- 
peared at  any  time.  No  spread  of  Infection  from  the  pericarp  to  the  young 
plant  was  found,  although  the  infected  seed  were  germinated  under  various 
conditions,  simulating  as  nearly  as  possible  natui'al  conditions  in  the  field. 
Tlie  author  claims  that  the  results  of  his  experimental  work  indicate  that  stem 
rust  is  not  transmitted  from  one  wheat  crop  to  the  next  by  means  of  infected 
seed  grain. 

Barberry  eradication,  A.  N.  Hume  and  H.  C.  Gilbert  {S.  Dak.  Agr.  Col. 
Ext.  Circ.  33  {1920),  pp.  2^,  figs.  12). — This  circular  is  a  report  on  the  work  of 
barberry  eradication  during  the  two  years  in  which  it  has  been  carried  on,  with 
notes  on  the  black  stem  rust,  the  statements  and  figures  given  being  for  South 
Dakota  unless  otherwise  stated.  The  work  is  cooperative  between  the  U.  S. 
Department  of  Agriculture,  Office  of  Cereal  Investigations,  and  the  South 
Dakota  College.  An  account  is  given  of  gi'ain  rusts  in  South  Dakota,  particu- 
larly black  stem  rust  (Puccinia  graminis  tritici),  which  overwinters  in  the 
black  spore  stage  and  infects  the  barberry. 

The  work  done  against  barberry  is  outlined  or  tabulated  with  discussion.  It 
is  thought  that  four  years  or  more  will  be  required  to  complete  the  eradication 
of  black  stem  wheat  rust  from  South  Dakota. 

The  barberry  and  its  relation  to  the  stem  rust  of  wheat  in  Indiana,  F.  J. 
PiPAL  {Proc.  Ind.  Acad.  Sci.,  1918,  pp.  63-70,  figs.  2). — An  account  is  given  of 
the  relation  of  wheat  rust  incidence  to  barberry  in  Indiana. 

GlcEOsporiuni  lindeniuthianuni  in  the  Princess  bean,  A.  M.  Sprengeb 
(Tijdschr.  Plant eiizickten,  21^  (1918),  No.  6,  Bijbl,  p.  20).— Brief  discussion  is 
given  of  Bordeaux  mixture  and  formaldehyde  as  a  defense  against  G.  linde- 
muthianum  attacking  Princess  bean.  This  bean  is  apparently  identical  with 
u  variety  of  Phaseolus  vulgaris  mentioned  in  connection  with  the  same  dis- 
ease and  fungicides  by  Schenk  (E.  S.  R.,  39,  p.  249.) 

Crucifer  diseases,  J.  II.  Bos  {Tijdschr.  Plantenziekten,  27/  {1918),  No.  6, 
Bijbl.,  pp.  26-35,  figs.  3). — Discussion  is  given  of  finger-and-toe  of  cx-ucifers, 
which  is  believed  by  the  author  to  be  carried  in  the  soil  and  not  on  the  seed. 

The  effects  of  potato  leaf  roll,  C.  S.  Wennink  {Tijdschr.  Plant ensiekten, 
2Jt  {1918),  No.  6,  Bijbl.,  pp.  1-4,  figs.  5). — This  shows  the  deterioration  of  tuber 
output  by  potatoes  affected  with  leaf  roll. 

Transmission  of  the  mosaic  disease  of  Irish  potatoes,  E.  S.  Schultz  and 
D.  FoLSOM  {Jour.  Agr.  Research  [U.  S.],  19  {1920),  No.  7,  pp.  315-338,  pis.  8).— 
In  continuation  of  a  previous  report  (E.  S.  R.,  42^  p.  47),  the  authors  give  fur- 
ther data  regarding  experiments  carried  on  cooperatively  between  the  Bureau 
of  Plant  Industry,  U.  S.  Department  of  Agriculture  and  the  Maine  Experiment 
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Stiitinn  on  tlie  mosaic  disease  of  Irish  potatoes.  Transmission  of  the  potato 
mosaic  was  found  to  take  phice  by  means  of  tubers,  grafting,  tlie  transfer  of 
plant  juice,  and  aphids  under  various  conditions.  Infection  was  also  obtained 
with  intervarletal  transfer  of  juice.  Transmission  was  attempted,  but  wltliout 
success  so  far  as  could  be  ascertained  in  the  same  season,  by  means  of  Ilea 
licetles,  Colorado  potato  beetles,  the  seod-cutting  knife,  and  contact  of  seed 
pieces,  of  roots,  and  of  vines. 

Preliminary  observations  arc  believed  to  indicate  that  infection  does  not  re- 
sult from  growth  in  soil  that  produced  mosaic  plants  the  previous  season.  It 
seems  impossible  either  for  infected  plants  to  recover,  or  if  diseased  stock  is 
not  far  away  and  insect  carriers  exist,  to  assure  the  maintenance  of  health 
of  susceptible  varieties  by  roguing  plats  or  by  selection  of  hills,  tubers,  or  seed 
pieces.  Isolation  of  plants  by  means  of  insect  cages,  as  well  as  growing  potatoes 
in  greenhouses  in  which  insects  were  excluded,  maintained  stocks  free  of  dis- 
ease. This  is  believed  to  indicate  that  the  control  of  aphids  and  possibly  some 
other  kinds  of  insects  is  the  most  important  means  of  checking  the  spread  of 
potato  mt)saic  among  susceptible  varieties. 

The  source  of  tlie  primary  field  outbreak  of  potato  late  blight,  J.  Eriks- 
son {Arkii:  Dot.,  IJ,  (1916),  No.  k,  ^'^rt.  20,  pp.  1-72,  pis.  6,  figs.  5).— The  author 
here  deals  with  the  development  of  potato  late  blight  {Phytophthora  infcstans) 
in  considerable  detail,  somewhat  as  in  a  report  previously  noted  (E.  S.  II.,  39, 
p.  G50). 

Wilt  diseases  [of  potato],  H.  A.  A.  van  der  Lek  (Tijdschr.  Plantensiekten, 
24  (1018),  Xo.  6,  pp.  205-21<J,  pi.  1;  25  U'JlO),  No.  1,  pp.  11-52,  pis.  2).— This  is 
a  review  of  wilt  diseases  of  potato  with  particular  reference  to  that  caused  by 
Verticillium  alhoatrum,  which  is  discussed  in  connection  with  lists  of  its  hosts 
in  Europe  and  America,  its  effects  on  potato,  its  distribution,  and  its  control. 
Treatment  of  seed  potatoes,  D.  C.  George  (Ariz.  Comn.  Agr.  and  Hort. 
Ann.  Rpt.,  9  (1917),  pp.  67,  68,  pi.  1). — The  most  important  potato  diseases  in 
Arizona  are  said  to  be  Rhizoctonia  and  scab,  which  are  compared  to  show  resem- 
blances and  differences.  They  are  controlled  by  the  same  sort  of  seed  treat- 
ment, namely,  1  per  cent  corrosive  sublimate  solution.  Formaldehyde  is  effec- 
tive against  scab,  but  not  very  satisfactory  against  Ilhizoctonia. 

Effects  of  Bordeaux  mixture  on  potato  plants,  .1.  R.  Bos  (Tijdschr. 
J'liintcnzichtcn,  25  (1919),  No.  2,  pp.  77-94). — Aside  from  any  control  exerted 
as  regards  Phytophthora  infestans,  Bordeaux  mixture  has  a  decided  beneticial 
effect  on  the  plant  itself.  This  the  author  is  inclined  (as  the  result  of  work 
to  be  continued)  to  attribute  to  the  protection  afforded  to  the  plant  against 
overinsolation  and  to  consequent  increase  of  assimilation,  as  well  as  to  the 
longer  period  of  growth  in  sprayed  plants. 

Spinach  blight  and  its  transmission  by  insects,  L.  B.  Smith  (Rpt.  State 
Ent.  and  Plant  Path.  Va.,  11  (1916-17),  pp.  40-58,  figs.  6).— A  more  extended 
account  of  this  disease,  as  given  by  the  author  and  McClintock,  has  been  noted 
from  anotlier  source  (E.  S.  R.,  30,  p.  550). 

Artificial  and  insect  transmission  of  sugar  cane  mosaic,  E.  W.  Bkandes 
(Jour.  Agr.  Research  [U.  S.],  19  (1920),  No.  S,  pp.  lSl-138).— In  a  contribution 
from  the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  the 
author  gives  an  account  of  experiments  conducted  to  determine  if  possible 
the  means  of  transmission  of  the  mosaic  or  mottling  disease  of  sugar  cane. 

Some  healthy  plants  were  grown  near  but  not  touching  diseased  ones.  In- 
sect visits  were  permitted,  with  the  result  that  evidence  of  mosaic  appeared 
on  the  sound  plants  after  a  period  of  approximately  a  month.  Plants 
screened  against  insects  remained  healthy.  Sorghums  and  various  grasses 
were  also  found  to  be  affected  by  the  disease.    The  corn  aphis  {Aphis  maidis) 
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seeius  to  be  a  carrier  of  the  infection.  Inoculation  experiments  wore  con- 
ducted in  whicii  juice  from  diseased  plants  was  transmitted  to  sound  cane  and 
the  diseased  condition  produced.  It  is  con.sidered  tJiat  the  cell  sap  of  diseased 
I)lants  is  infectious  when  Introduced  in  the  proper  manner,  and  that  the 
disease  can  be  transmitted  by  insects.  Just  wliat  insects  are  responsible  for 
dis.semination  in  the  cane  regions  remains  to  be  proved. 

[Matizado  or  mosaic  of  sugar  cane],  F.  S.  Earle  (Rev.  Agr.  Puerto  Rico, 
2  (1918),  No.  1,  pp.  5-10). — A  rfeume  is  given  of  what  is  known  regarding  the 
characters  and  effects  of  sugar-cane  mosaic,  now  widely  distributed  In  this 
region. 

Matizado  of  sugar  cane,  J.  A.  Stevenson  (Rev.  Agr.  Puerto  Rico,  2  (1918), 
No.  1,  pp.  51,  52;  2  (1919),  No.  2,  pp.  11,  i2).— Matizado  of  sugar  cane  is  said 
to  be  caused  by  a  virus  or  an  ultranucroscopic  oz'ganism  wluch  may  be  trans- 
mitted by  insects  or  other  means.  Certain  varieties  appear  to  be  somewhat 
resistant.  Conti'ol  measures  recommended  include  seed  selection,  destruction 
of  infective  material,  and  breeding  of  resistant  varieties. 

[Sieve  tube  disease  of  sugar  cane],  P.  van  Harreveld  (.1 /(•/(.  SuikerindtLs. 
Nederlhnd.  Indie,  26  (1918),  No.  9,  pp.  333-346;  also  in  Meded.  Proefsta.  Java- 
Suikerindus.,  Landbouick.  Ser.,  No.  Jf  (1918),  pp.  333-3^6). — This  is  lai-gely  a 
discussion  of  recent  study  and  opinion  regarding  sieve  tube  di'Sease  of  sugar 
cane,  and  regarding  its  probable  causation  by  Bacillus  rascularum. 

[The  causation  and  prevention  of  sieve  tube  disease],  P.  van  Harreveld 
(Arch.  Suikeritidus.  Nederland.  Indie,  26  (1018),  No.  13,  pp.  527-531).— It  is 
claimed  that  sieve  tube  disease  has  been  shown  by  C.  A.  H.  von  Wolzogen 
Kiihr  to  be  due  to  Bacillus  vascularum,  and  that  the  chief  protective  measures 
at  present  availal)le  are  preventive,  such  as  control  of  importation  of  planting 
material. 

Mosaic  of  tobacco,  J.  A.  Stevenson  (Rev.  Agr.  Puerto  Rico,  2  (1918),  No.  1, 
pp.  39-44). — This  brief  account  dealing  with  the  symptoms,  causation,  preven- 
tion, and  other  modes  of  control  of  tobacco  mosaic  states  that  the  disease 
(apparently  due  to  an  ultramicroscopic  organism)  is  transmitted  by  insects, 
by  contact  of  implements  and  clothes,  and  by  other  agencies. 

Notes  on  some  tomato  diseases,  C.  R.  Orton  and  W.  H.  McKinney,  jr. 
(Pennsylvania  Sta.  Rpt.  1916,  pp.  28.5-291,  pis.  4)- — Accounts  are  given  of  a 
number  of  tomato  diseases  observed  by  the  authors  during  their  three  years' 
study  of  the  disease  known  as  winter  blight  that  occurs  in  greenhouses.  The 
purpose  of  tlie  present  publication  is  to  call  attention  to  these  diseases  and  to 
control  measures  which  may  be  of  value  to  growers. 

Among  abnormal  conditions  reported  upon  is  one  designated  as  bull  plants. 
These  are  distinguished  by  faster  growth,  greater  height,  the  leaves  being 
much  larger  than  in  normal  tomato  plants  and  the  foliage  usually  darker 
green.  These  plants  have  not  been  observed  to  bloom  and  in  all  their  study  no 
fruit  was  produced  by  them.  The  removal  of  the  plants  as  soon  as  they  are 
noticed  is  reconnuended. 

A  second  disease  reported  upon  is  the  curly  top  or  rosette.  Plants  affected 
by  this  disease  are  usually  not  detected  until  they  are  a  foot  or  more  in  height. 
At  this  time  the  stalks  appear  thicker  and  there  is  a  strong  tendency  for  the 
leaves  to  be  clustered  at  the  top  of  the  stalk.  The  leaves  are  numerous  and 
smaller,  being  noticeably  shorter,  thicker,  and  conspicuously  curled.  Diseased 
plants  are  said  to  blossom  rarely  and  were  never  observed  to  set  fruit.  An 
examination  of  the  root  system  for  parasites  was  made,  but  none  were  found. 
Plants  affected  by  curly  top  are  said  to  be  as  susceptible  as  normal  plants  to 
mosaic 
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Another  disease  (iescribert  is  desipiated  as  sleepy  disease.  This  is  due  to  the 
fungus  Fusaiiuiii  li/copersici.  The  disease  appears  ai)out  the  time  the  plants 
are  setting  their  last  fruits.  For  control  of  this  disea.se  the  authors  recommend 
the  replacement  of  the  soil  in  tlie  l)eds  with  a  new  soil  in  which  tomatoes  have 
not  been  recently  grown  or  the  sterilization  of  the  old  soil  before  the  new 
crop  is  transplanted.  When  the  disease  appears  in  the  bed,  destroying  the 
affected  plants  and  sterilizing  the  soil  with  aimnoiiiacal  copper  carbonate  solu- 
tion are  recommended. 

Notes  are  also  given  of  stigmonose,  wliich  is  attributed  to  the  action  of 
aphids,  and  bacterial  wilt  which  is  cau.sed  by  Bacterium  solanacearuin.  For 
tlie  control  of  these  disea.ses  the  use  of  nicotine  sulphate  for  eradication  of 
apliids,  and  for  the  bacterial  wilt  care  in  transplanting  plants  so  as  not  to 
injure  the  roots,  is  advised. 

A  disea.sed  condition  which  is  called  white  leaf  curl  is  described,  and  in 
certain  stages  is  said  to  be  similar  to  the  leaf  roll  of  potatoe.s.  This  disease 
was  particularly  prevalent  on  tlie  variety  Lorillard  grown  in  greenhouses.  The 
ttrst  appearance  of  the  disease  is  indicated  in  tlie  upper  part  of  the  plant,  where 
the  main  leaves  become  affected.  They  present  a  grayish  white  color  on  the 
upper  and  lower  sides  of  the  leaves  as  well  as  on  the  stem.  The  leaflets  be- 
come pointed  or  narrowed,  giving  something  of  the  appearance  of  one  of  the 
stages  of  mosaic.  This  disease  is  believed  to  spread  in  much  the  same  way 
as  true  mosaic,  and  is  considered  to  be  contagious.  Methods  of  control  are  the 
same  as  those  practiced  for  mosaic,  which  include  the  handling  of  the  plants 
as  little  as  possible,  tlie  careful  removal  of  suckers,  and  control  of  white 
fly,  green  ajiliis,  and  other  evident  carriers. 

Brief  notes  are  given  of  edema  of  tomatoes,  which  is  thought  to  be  similar  to 
if  not  identical  with  that  described  by  Atkinson  (E.  S.  R.,  5,  p.  55).  For  the 
prevention  of  this  disease,  control  of  the  water  .supply,  ventilation,  and  heating 
are  recommended. 

Control  of  apple  powdery  mildew,  D.  F.  Fisher  (U.  S.  Dept.  Agr.,  Farm- 
ers' Bui.  1120  {11)20),  pp.  IJf,  flgn.  8). — A  popular  account  is  given  of  the  apple 
powdery  mildew  (Podosphara  leucotricha) ,  a  serious  disease  of  nursery  stock 
throughout  the  United  .States,  and  al.so  an  important  orchard  disease  in  the 
api)le  growing  districts  west  of  the  Ilocky  Mountains,  esiiecially  in  the  I'acific 
Coast  States. 

I'\)r  the  control  of  the  disease  the  use  of  lime  sulphur  or  finely  divided 
sulphur  is  recommendt'd.  In  regions  where  burning  is  liable  to  follow  the 
apiilicartoii  of  lime  sulphur  or  suliihur,  later  sprayings  with  Bordeaux  mixture 
are  advised. 

Powdery  niildow  experiments,  H.  E.  Watkrbuuy  (Ann.  Rpt.  Dist.  Jlort. 
In.sp.  Yahiiiia  Count g.  Wash.,  1917,  p.  1/9). — The  conclusions  drawn  from  these 
exjierinients  on  powdery  mildew  are  that  the  expense  of  a  third  spraying  is 
justified  by  the  results  in  an  orchard  where  infection  is  pronounced.  Iron 
sulpliid  appears  to  be  slightly  more  effective  than  atomic  sulphur.  Climatic 
conditions  in  11)17  were  much  le.«s  favorable  to  mildew  than  in  191G.  It  is 
thought  that  in  a  normal  or  almoriiially  moist  .season  repeated  sprayings  would 
be  of  greater  value. 

The  value  of  industrial  fungicides  in  relation  with  mildew,  S.\uzIcat 
(I'rog.  Agr.  et  Vit.  {Ed.  VE-st-Cevtrc),  J,0  {1919),  No.  20.  pp.  /,67,  //G.S).— Com- 
mercial fungicides  are  recommended  as  regards  adiierence,  simplicity  of 
preparation,  and  uniformity  and  relialiility  as  regards  composition. 

Trunsniissibility  of  false  mildew  by  seed,  K.  LAiiiKirr  {(Utrtcnflora,  68 
(1919),  No.  l.^-l.'i,  pp.  175,  176). — Having  raised  the  question  in  work  previou.sly 
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noted  (E.  S.  R.,  42,  p.  350)  regarding  the  overwintering  of  Peronosporacese 
by  means  of  spores  in  or  on  seeds,  tlie  author  made  some  observations  during 
1919,  which  as  liere  noted  are  considered  to  show  tliat  so  far  as  Peronospora 
parasitica  and  P.  aUinearum  are  concerned,  seed  three  years  old  are  safe  as 
to  infection  of  the  young  plants. 

The  comparative  efficacy  of  ordinary  and  casein  Bordeaux  mixture  for 
tlie  i>reservation  of  grapes,  Vkrmorel  and  Dantony  {Conipt.  Rend.  Acad. 
Sci.  [Paris],  169  {1919),  No.  9,  pp.  439,  JfJfO).— From  worli  briefly  described,  it 
is  concluded  that  casein  is  an  important  addition  to  Bordeaux  mixture,  in- 
creasing the  spreading  and  uniformity  of  distribution  over  all  the  surface 
of  the  organs  treated.  The  copper  compounds  remain  in  place  in  spite  of 
rains  without  loss  of  solubility. 

Avocado  diseases,  H.  E.  Stevens  {Proc.  Fla.  State  Hort.  Soc,  31  (1918),  pp. 
57-73). ^Among  the  troublesome  fungus  diseases  of  avocado  in  different  coun- 
tries, rusty  blight,  root  rot,  and  anthracnose  are  regarded  as  the  most  seri- 
ous. Tlie  first  two  named  are  not  known  to  occur  in  Florida,  but  injury  has 
been  caused  by  anthracnose  or  closely  related  diseases.  Leaves  and  fruit 
are  attacked  by  a  fungus  supposed  to  be  a  Gloeosporium.  A  Colletotrichum 
is  often  found  on  diseased  leaves  and  frait  spots.  This  is  controlled  by  timely 
use  of  Bordeaux  mixture. 

Of  two  apparently  new  and  undescribed  diseases,  one  is  a  fruit  spot.  The 
other,  primarily  a  disease  of  young  tender  foliage  and  named  avocado  scab,  has 
been  proved  by  a  series  of  experiments  to  be  caused  by  the  same  fungus  as 
that  producing  citrus  scab   {Cladosporium  citri). 

Some  disease  problems  of  tlie  season,  H.  E.  Stevens  {Proc.  Fla.  State 
Hoii.  Soc,  30  {1917),  pp.  37-43).— This  includes  discussion  of  the  direct  and 
indirect  effects  of  cold  on  citrus  trees  and  their  performance;  also  of  citrus 
scab  {Cladosporium  citri),  melanose  {Phomopsis  citri),  and  withertip  {Col- 
letotrichum gloBOsporioides) . 

Spraying  for  citrus  diseases:  Its  usefulness  and  its  limitations,  R.  R, 
Fulton  {Proc.  Fla.  State  Hort.  Soc,  SO  {1917),  pp.  60-65).— A  brief  review  is 
given  of  the  possibilities  and  limitations  of  methods  indicated  for  control  of 
such  citrus  diseases  as  scab,  melanose,  and  withertip  or  anthracnose. 

Report  of  citrus  canker  committee,  D.  C.  Gillett  et  al.  {Proc  Fla.  State 
Hort.  Soc,  30  {1917),  pp.  51-59). — An  account  is  given  of  measures  and  related 
activities  looking  to  eradication  of  citrus  canker  in  Florida. 

Citrus  canker  condition,  F.  Stikling  {Proc  Fla.  State  Hort.  Soc,  30  {1917), 
pp.  48-50). — A  brief  account  is  given  of  the  work  looking  to  the  eradication  of 
citrus  canker  since  May,  1914,  when  it  was  definitely  known  that  the  disease 
was  present  in  Florida. 

Citrus  canker  eradication,  N.  D.  Zuber  {Ann.  Rpt.  Commr.  Agr.  Tex.,  11 
{1918),  pp.  4^-49) ■ — In  this  portion  of  the  orchard  and  nursery  inspection  re- 
port, it  is  stated  that  citrus  canker  eradication  work  has  been  carried  on 
actively  in  collaboration  with  the  Bureau  of  Plant  Industry,  U.  S.  Department 
of  Agriculture.  The  State  is  divided  into  11  districts,  bordering  largely  on 
the  Gulf,  and  inspections  of  citrus  trees  are  made  at  intervals  of  two  to  six 
mouths  according  to  location.  Statistics  are  given  of  the  work  during  the 
fiscal  year. 

Pear  blight  control  work  has  also  been  continued,  and  statistics  are  given 
of  these  activities. 

Behavior  of  tlie  citrus  canker  organism  in  the  soil,  H.  A.  Lee  {Jour.  Agr. 
Research  [U.  S.],  19  {1920),  No.  5,  pp.  189-206,  pis.  2).— In  an  investigation 
carried  on  under  the  auspices  of  the  Bureau  of  Plant  Industry,  U.  S.  Depart- 
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niont  of  Agriculture,  tlu>  author  lias  (•l)tiiiiiod  oxinTimeiital  evidence  to  slinw 
Ihat  l'scu(1omona>i  cilii  (lisai)itciirs  from  uustorilized  soil  in  tubes  and  box(>s 
usually  within  six  days  after  tliey  are  inoculated.  P.  citri  inoculated  in  steri- 
lized soil  increases  and  multiplies.  The  disappearance  of  P.  citri  in  uiisterili7>'d 
soil  is  believed  'to  be  attributable  to  the  antagonistic  effect  of  other  soil 
orgaidsms.  Under  orchard  conditions  the  canker  organism  was  found  to  dis- 
appear even  more  readily  than  in  soil  confined  in  boxes  or  culture  tubes. 
Seeds  planted  in  pots  of  soil  naturally  infected  with  the  canker  organism  and 
in  pots  artlticially  inoculated  developed  normally  without  any  caid<er.  indi- 
cating that  the  canker  bacteria  had  in  some  way  been  killed  in  the  normal 
soils.  Buried  leaves  and  mature  wood  and  roots  are  believed  to  be  possible 
sources  of  holding  over  the  canker  organism. 

Decline  o£  Pseiidomoiias  citri  in  the  soil,  H.  R.  Fulton  {Jour.  Agr.  Re- 
search [U.  &.],  19  {1920),  No.  5,  pp.  207-223).— In  a  contribution  from  the  Bu- 
reau of  Plant  Industry,  U.  S.  Department  of  Agriculture,  results  are  given  of 
an  investigation  to  determine  whether  or  not  the  citrus  canker  organism 
{P.  citri)  is  capable  of  persisting  in  the  soil  to  such  an  extent  as  to  make  the 
soil  an  important  medium  in  holding  over  or  disseminating  the  organism. 

Tests  on  many  types  of  soils  showed  a  rapid  decline  of  P.  citri  in  all.  This 
decline  was  retarded  slightly  by  rendering  the  soil  alkaline  with  lime  water  or 
by  lowering  its  temperature,  and  more  decidedly  by  withholding  water  or  by 
previous  sterilization  with  steam.  Extremely  long  persistence  in  small  num- 
bers was  noted  in  soil  held  in  air-dry  condition.  P.  citri  was  found  to  pene- 
trate tlie  soil  to  depths  ordinarily  cultivated,  but  the  normal  decline  seemed 
to  occur  at  such  depth.  In  water  the  decline  was  more  rapid  than  in  soil,  but 
previous  sterilization  of  w\iter  had  a  decided  effect  in  prolonging  resistance. 
( 'ertain  bacteria  commonly  found  in  soils  are  said  to  have  a  marked  deleterious 
I'tYect  on  P.  citri  in  artificial  culture  media,  and  the  presence  of  such  organisms 
in  soil  is  believed  to  be  concerned  in  producing  a  decline  of  P.  citri.  Young 
roots  of  grapefruit  seedlings  did  not  seem  to  he  readily  infected  except  through 
wounds. 

Control  of  root  knot  by  calcium  cyanamid,  .1.  R.  Watson  {Proc.  Fla. 
State  Hort.  Soc,  SO  {1917),  pp.  27-.?//). — A  more  extended  account  of  these  ex- 
periments has  been  noted  (E.  S.  R.,  37,  p.  453). 

Scaly  bark,  a  disease  of  citrus  trees,  C.  D.  Kime  {Proc.  Fla.  State  Hort. 
Soc,  31  {1918),  pp.  86-89). — Citrus  scaly  bark  {Cladosporiiiin  hcrbarum  citri- 
colum)  outbreaks  are  said  to  have  been  reported  for  11  counties,  representing 
many  prominent  citrus  sections  of  Florida.  An  account  is  given  of  the  out- 
breaks, effects,  and  efforts  at  control. 

Coconut  bud  rot,  J.  A.  Stevenson  (Rev.  Agr.  Puerto  Rico,  2  (1918),  No.  1, 
pp.  '19,  50). — A  rapidly  progressing  tiud  rot  of  coconut  is  said  to  be  caused  by 
Bacillun  coli. 

Correspondence  relating  to  coconut  diseases  occurring  in  Grenada 
([/»»p.  Dcpt.  Agr.  West  Iiidies]  [Pamphlet],  1918,  pp.  6). — The  chief  particu- 
lars in  this  correspondence  regarding  coconut  diseases  are  furnished  by  W. 
Nowell,  who  reports  on  a  visit  to  Grenada  in  October,  1918,  to  investigate 
diseases  of  coconut. 

Besides  bud  rot,  three  other  local  diseases  are  distinguished,  namely,  little 
leaf  disease,  root  disease,_and  a  condition  of  debility  associated  with  water- 
logging, severe  root  competition,  or  soil  exhaustion.  These  are  discussed  in 
connection  with  remedial  measures.  Nematodes  are  found  in  connection  with 
the  root  disease  here  noted,  and  with  the  disease  locally  called  bluggoes. 
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A  stem  disease  of  tea  caused  by  Nectria  ciniiabariiia,  A.  C.  Tunstat.l 
(Calcutta:  Criterion  Ptg.  Works.  1918,  pp.  6",  pis.  Jf). — It  lias  been  fouiul  that 
tea  bushes  showiug  a  poor  condition  were  attaclied  by  a  fungus,  supposedly  a 
variant  form  of  N.  cinnabarina. 

Ilusts  on  conifers  in  Pennsylvania,  J.  F.  Adams  (Pcnntiiilrunia  Sta.  Bui. 
160  {1919),  pp.  3-30,  figs.  10). — The  results  are  given  of  observations  and  col- 
lections made  in  various  parts  of  the  State,  for  the  most  part  in  the  vicinity  of 
State  College,  on  the  rusts  of  conifers,  27  species  being  reported. 

White  pine  blister  rust,  AV.  R.  Bkown  et  al.  (Bien.  Rpt.  Forestry  Comn. 
N.  H.,  1911-18,  pp.  SG-Jfl,  pis.  2). — This  gives  an  account  of  the  nature,  intro- 
duction, spread,  and  attempts  at  eradication  of  the  white  pine  blister  rust. 

It  is  believed  that  an  area  once  thoroughly  worked  will  not  need  to  be  re- 
worked more  than  two  or  three  times  in  order  to  malte  it  safe  from  blister  rust 
in  a  commercial  sense. 

The  white  pine  blister  rust,  G.  C.  Cunningham  (Ann.  Rpt.  Crown  Land 
Dcpt.  New  Brunswick,  51  (1911),  pp.  103-106,  pis.  //).— White  pine  blister  rust 
(Periderniium  strobi)  has  not  yet  been  observed  in  New  Brunswick,  but  only 
a  partial  survey  in  a  few  sections  has  been  made. 

Experimental  production  of  bacterial  tumors  on  pine,  J.  Dufkenoy 
(Coinpt.  Rend.  Acad.  Set.  [Paris],  169  (1919),  No.  12,  pp.  5.'/5-.5//7).— Piercing 
in  July,  1918,  cambium  of  sound  plants  two  years  old  with  a  needle  previously 
inserted  into  a  tumor,  the  author  obtained  cankers  in  October,  1918,  and  in 
July,  1919,  resinous  tumors.  The  agent  appears  to  be  a  Gram-positive  coccus 
(usually  intracellular)  which  is  discussed. 

Bacterial  canker  of  poplar,  R.  R^gnier  (Compt.  Rend.  Acad.  Sci.  [Paris], 
169  (1919),  No.  2,  pp.  85-88). — Giving  the  result  of  observations,  dating  back 
as  far  as  1913,  on  a  canker  of  poplar  (Micrococcus  populi),  which  has  become 
a  veritable  scourge  in  the  Oise  and  neighboring  valleys  of  France,  the  author 
arbitrarily  divides  the  evolution  of  the  canker  into  five  stages  which  are  out- 
lined. Treatments  (which  are  preventive  only)  include  selection  of  planting 
material  and  if  possible  its  disinfection,  selection  of  localities  free  from  in- 
fection, destruction  by  fire  of  all  diseased  materials  or  the  utilization  of  trunks 
affected  with  canker,  and  the  destruction  of  all  parasites  of  popla»r.  The  canker 
attacks  indifferently  the  branches  and  stem  of  young  plants  and  the  trunks  of 
much  older  plants, 

Brow^n  bast,  T,  Petch  (Dept.  Agr.  Ceylon  Leaflet  12  (1919),  pp.  2). — This  is 
a  condensed  account  of  brown  bast  of  rubber  trees  as  studied  in  Ceylon.  Out- 
lines of  three  methods  of  treatment  are  given,  each  aiming  at  the  removal  or 
destruction  of  the  diseased  cortex  to  such  a  depth  that  any  diseased  tissue  is 
destroyed  and  the  formation  of  nodules  prevented.  These  methods  are  dis- 
tinguished respectively  as  stripping,  scraping,  and  tarring,  the  last  two  in- 
volving the  application  of  Brunolinum  plantarium.  This  is  applied  at  20  to 
50  per  cent  strength  according  to  the  widely  varying  susceptibility  of  the  trees. 

The  biology  of  Polyporus  pargamenus,  A.  S.  Rhoads  (N.  Y.  State  Col. 
Forestry,  Syracuse  Univ.,  Tech.  Pub.  11  (1918),  pp.  191,  pis.  31,  figs.  6).— P.  par- 
gamenus, one  of  the  most  common  wood  destroying  fungi,  causes  sap  rot  of 
most  of  the  species  of  dicotyledonous  trees  occurring  throughout  the  wide  range 
of  this  fungus.  It  is  usually  saprophytic,  attacking  particularly  felled  wood 
with  the  bark  still  on,  although  it  frequently  becomes  a  wound  parasite,  par- 
ticularly on  trees  injured  by  fire. 

The  species  appears  to  consist  of  a  number  of  intergrading  forms,  often  be- 
coming sufficiently  distinct  to  constitute  varietal  forms  or  subspecies.  It  is 
advocated  that  these  varietal  forms  be  recognized,  particularly  for  the  con- 
venience of  the  critical  worker. 
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The  decay  of  wmul  liy  7'.  iKirtKtniciiiis  consists  of  a  series  of  cheniical  and 
jtiiysical  chancres  ImiuKlit  about  by  the  reduction  of  the  woody  substance  by 
enzyui  secretions.  The  dissolution  of  the  cell  walls  is  attributed  to  the  fact 
tliat  they,  as  a  rn^tential  source  of  food,  are  valueless  to  the  fungus  until 
broken  down  and  reduced  to  a  condition  suitable  for  translocation  and  assimila- 
tion. The  enzymatic  dijiestion  <uul  consequent  decay  of  wood  is  accomplished 
mainly  by  the  exceediiit,dy  minute  funeral  hyi)ha\  the  ultimate  branches  of  the 
mycelial  system. 

Decay  by  this  si>ecies  is  characterized  by  its  habitual  tendtuicy  to  produce  a 
minute  pocket  type  which  becomes  a  conspicuous  feature  in  the  later  stages 
(.r  the  disease.  The  first  chemical  change  brought  about  by  the  action  of  the 
fungus  is  that  of  delignification. 

The  results  obtained  from  the  study  of  the  decay  caused  by  this  fungus 
.-■laldish  the  fact  that  the  minor  variations  in  the  decay  of  different  woods 
are  nuich  more  dependent  upon  the  dissimilar  structures  of  the  respective 
woods  than  has  been  generally  supposed.  Anatomical  and  microchemical  ob- 
servations on  the  decay  of  the  five  woods  studied  indicate  that  the  vegetative 
mycelium  of  P.  pargamenns  secretes  diastatic,  proteolytic,  and  cytohydrolytic 
enzyms,  among  the  latter  being  pectinase,  cellulase,  and  ligninase. 

The  practice  of  allowing  fires  to  run  through  hardwood  forests  furnishes 
favorable  conditions  for  the  entrance  into  wounds  of  this  and  other  sap  rot- 
ting fungi. 

The  incubation  period  of  P.  imrt/aiiicnus  under  conditions  studied  was  less 
than  15  months  and  appi'ars  to  be  more  nearly  12  months.  In  case  of  artificial 
cultures  the  length  of  the  entire  life  cycle  varied  from  4  months  in  agar  plate 
cultures  to  18  months  in  cultures  on  blocks  of  wood. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Field  experiments  on  the  cheniotropic  responses  of  insects,  A.  D.  Imms 
and  AL  A.  Husain  {Ann.  Appl.  Biol,  6  {1920),  No.  4,  pp.  269-292,  fig.  1).— The 
most  noteworthy  features  of  the  experiments  here  reported  have  been  sum- 
marized as  follows: 

"  The  experiments  were  conducted  during  July  and  August,  1918,  and  for  the 
most  part  during  wet  and  apparently  unfavorable  climatic  conditions.  The 
insects  attracted  consisted  almost  exclusively  of  Diptera.  With  the  exception 
of  one  or  two  examples  of  Vespa  vulgaris,  no  Hymenoptera  responded.  Kyn- 
chota,  Coleoptera,  and  Neuroptera  (sen.  lat.)  were  unrepresented.  A  small 
number  of  Noctuid  Lepidoptera  entered  the  traps,  but  for  the  purpose  of  con- 
ducting experiments  with  such  relatively  large  insects  as  many  Lepidoptera  it 
Would  be  nece.ssary  to  alter  slightly  the  construction  of  the  traps  used  in  order 
to  allow  of  greater  facilities  for  ingress. 

"  Beer,  cane  molasses,  and  mixtures  of  these  two  substances  are  powerful 
cheniotropic  agents  for  various  Diptera.  Ethyl  alcohol,  in  various  concentra- 
tions, exhibited  little  or  no  cheniotropic  properties,  but  with  the  addition  of 
small  amounts  of  butyric,  valerianic,  or  acetic  acids  it  exercised  a  powerful 
stimulus.  Acpieous  solutions  of  the  above  acids  were  not  attractive,  the  respec- 
tive esters  prohal)ly  being  the  attractive  agents  in  each  case.  The  remaining 
substances  utilized  in  these  experiments  were  found  to  exhibit  little  or  no  posi- 
tive cheniotropic  properties. 

■'Out  of  considerably  over  3,(XX)  Diptera  attracted  during  the  course  of  these 
ob.servations,  by  far  the  greater  number  pertained  to  one  or  other  of  the  five 
faluilies  Khyphidie,  Mycetophilida;,  Sepsida},  Muscidae,  and  Anthomyidse.  As  a 
general  rule  members  of  both  sexes  of  a  species  were  attracted  irrespective  of 
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the  chemotrnpic  a^'cnt  employed.  In  the  majority  of  instances  males  pn^lomi- 
nated  over  females,  but  in  no  case  where  the  number  of  individuals  of  a  spiH-ios 
attracted  exceeded  20  was  tlie  di'-prcporlion  greater  than  2.9  to  1  female. 
Rhyphus  punctatus,  Hylemyia  striyosa  and  Calliphora  erythrocephala  were  the 
dominant  species  attracted." 

A  bibliography  of  30  titles  is  included. 

[Insect  control  work  in  Texas]  (Ann.  Rpt.  Commr.  Agr.  Tex.,  11  {1918), 
pp.  50-53,  63-79). — Brief  accounts  are  given  of  tlie  Argentine  ant  eradication 
campaign  and  work  with  the  cottony  cushion  scale,  by  N.  D.  Zuber,  and  a 
detailed  report  of  work  against  the  pink  boUworm,  by  E.  E.  School  (pp.  63-79). 

Insect  pests  [in  the  West  Indies  in  1918]  (West  Indian  Bui.,  18  (1920), 
No.  1-2,  pp.  39-58). — Tliis  is  a  report  upon  the  occurrence  of  insect  pests  in  the 
West  Indies  during  1918,  the  subject  being  dealt  witli  under  the  headings  of 
crops  attacked. 

Experiments  on  borer  control,  J.  P.  Stewart  (Pennsylvania  Sta.  Rpt.  1916, 
pp.  56,  57). — In  control  work  with  borers,  soiue  20  different  kinds  of  materials 
were  tested  as  coatings  for  the  bases  of  tree  trunks  to  prevent  the  attacks  of 
borers  and  other  enemies.  This  work  was  started  on  apples  in  1909  in  an 
experimental  orchard  at  the  college,  and  was  extended  to  peaches  in  1910  in  an 
orchard  near  Bellefonte. 

Thus  far,  the  w'ork  has  shown  that  "  the  following  materials  are  either  worth- 
less or  unfit  for  use  on  apple  or  peach :  Whitewash,  slater's  cement,  rubber 
rooting  cement,  w^ater-gas  tar,  refined  water-gas  tar,  Barrett  coal  tar,  heavy 
creosoting  oil,  and  dead  oil.  The  whitewash  is  safe  and  probably  useful  while 
it  lasts,  but  it  flakes  off  much  too  quickly,  especially  on  young  trees  wliich  are 
swayed  by  the  wind.  The  various  tars  make  good  and  effective  coatings,  but 
they  have  proved  decidedly  injurious  both  on  the  apple  and  the  peach,  although 
it  has  sometimes  required  three  or  four  seasons  for  the  injury  to  appear.  Tlie 
latter  fact  probably  accounts  for  some  of  the  favorable  recommendations  that 
have  appeared  concerning  tar  applications  in  the  past. 

"  Of  the  other  materials  under  test,  white  lead  and  oil  had  proved  distinctly 
injurious  to  the  peach,  b'lt  we  have  applied  it  annually  on  apples  for  seven  years 
with  no  apparent  injury  except  for  the  development  of  some  abnormal  roughen- 
ing on  the  bark.  This  paint  also  has  made  an  apparently  effective  coating 
against  apple  borers  and  is  easily  maintained.  Raw  linseed  oil  is  used,  without 
any  turpentine  or  any  other  additional  material.  In  general,  however,  lime- 
sulphur  is  likely  to  be  safer  and  fully  as  eflicient,  if  renewed  often  enough." 

The  other  materials  that  are  still  under  test  on  apples  and  peaches  ami 
appear  to  be  the  most  promising  are  .\veuarius  carbolineum  ;  dense  lime  sulphur; 
and  the  various  asphaltum  compounds.     "  The  gas  tar,  the  Borene  paste,  and  | 
the  lead  and  oil  paint  have  all  given  very  severe  injury  on  the  peach,  and  also,  * 
rather  unexpectedly  to  us,  the  lime-sulphur  sludge  has  apparently  resulted  in 
some  injury  on  this  fruit  during  the  past  year." 

Fruit  tree  borers  and  their  control,  W.  C.  Gillespie  {Pennsylvania  Sta. 
Rpt.  1916,  pp.  533-553,  pis.  Jf). — Summarized  accounts  are  given  of  the  more  im- 
portant borers  attacking  fruit  trees,  including  control  measures.  In  experi- 
ments with  the  peach  tree  borer,  one  of  which  w'as  conducted  at  Tarentum 
and  another  at  State  College,  one  season's  test  indicates  that  the  asphaltum 
compounds,  the  dense  lime-sulphur  solutions,  and  the  Avenarius  carbolineunK' 
are  the  most  promising. 

The  effects  of  the  freeze  of  February  3-4,  1917,  on  the  insect  pests  and 
mites  on  citrus,  W.  W.  Yothers  {Fla.  Buggist,  1  {1917),  No.  S,  pp.  30-35,  38- 
40). — In  discussing  the  effects  of  the  freeze  of  February  2-4,  1917,  upon  citrus 
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posts  in  Floiidn.  the  author  tlivkles  the  State  into  zones  based  upon  tempera- 
ture records  of  the  U.  S.  Weather  Bureau. 

In  the  tirst  zone,  comprising  the  citrus  producing  counties  of  Putnam,  Volusia, 
and  Marion,  witli  parts  of  Lal^e  and  Orange  in  which  tlie  t«'m[)erature  varied 
from  15  to  20'  F.,  tliere  was  practically  complete  defoliation  of  all  citrus  trees, 
many  grapefruit  trees  were  killed  to  the  ground,  ayd  oranges  were  killed  back 
to  within  4  to  8  ft.  of  the  ground.  In  the  second,  or  next  warmer  zone,  com- 
prising the  renuxiuder  of  the  counties  of  Lake  and  Orange,  and  the  counties  of 
Osceola,  Polk,  De  Sota,  IManatee,  and  Lee,  in  which  the  minimum  temperature 
varied  from  20  to  25"  F.,  the  percentage  of  bearing  wood  killed  varied  from 
20  to  40  with  oranges  and  25  to  50  with  grapefruit.  In  this  zone,  there  \vas 
abf)Ut  90  to  05  per  cent  defoliation  of  orange  trees  except  in  a  few  protected 
places,  and  the  grapefruit  trees  were  completely  defoliated.  In  the  third,  or 
warmest  zone,  comprising  the  counties  of  Pinellas,  Dade,  Palm  Beach. 
St.  Lucie,  and  part  of  Brevard  in  which  the  minimum  temperature  varied 
from  25  to  30°,  the  percentage  of  bearing  wood  killed  varied  from  0  to  15  for 
oranges  and  from  0  to  20  for  grapefruit.  In  this  third  zone,  defoliation  was 
not  sufficient  to  influence  the  number  of  white  flies  to  a  degree  to  be  of  eco- 
nomic importance. 

While  the  citrus  white  fly  survives  on  privet  in  the  temperatures  of  North 
Carolina,  and  the  recent  cold  wave  did  not  injure  this  species  in  Florida,  the 
defoliation  of  the  citrus  trees  resulted  in  reducing  the  number  in  many  places 
and  localities  to  the  point  of  almost  complete  extermination,  particularly  in 
zone  1.  The  cloudy-winged  white  fly,  which  infests  only  citrus  and  is  found 
largely  on  grai)efruit,  was  destroyed  only  in  proportion  to  the  extent  of  the 
defoliation.  The  purple,  scale  was  almost  exterminated  in  the  counties  of 
zone  1,  but  the  eggs  were  not  frozen  sufficiently  to  keep  them  from  hatching. 
It  also  received  a  complete  setback  in  zpne  2,  but  not  to  the  extent  it  did  iu 
zone  1.  In  zone  3,  the  number  was  greatly  i-educed  but  not  sufflciently  to  make 
spraying  unnecessary.  The  red  scale  on  camphor  {Chnjsomphalus  aonklum  L.) 
was  injured  in  nearly  all  stages  except  the  egg  by  the  frost,  and  not  more  than 
one  insect  in  10,000  or  more  survived.  The  rust  mite  (Eriophycs  olcivorus 
.  Ashm.)  was  partially  frozen  and  partially  killed  because  the  foliage  was  shed. 
!  It  was  nearly  exterminated  in  zone  1,  severely  set  back  in  zone  2,  and  tjiough 
1  greatly  reduced  in  number  in  zone  3  not  sufRoieutly  to  be  of  much  economic  im- 
portance. The  adults  of  the  i>urple  mite  (Tctranyclius  cilri  McGr.)  did  not  ap- 
pear to  have  been  hurt.  The  eggs,  however,  are  thought  to  have  been  affected, 
since  the  pest  has  not  been  very  abundant  since  the  freeze. 

A  brief  accoinit  is  also  given  of  the  effect  of  the  freeze  on  the  pests  of  other 
plants  than  citrus.  The  spider  mite  Tcnuipalpus  biocuhitus  INIcGr.  was  but 
slightly  injured  by  the  cold,  while  Tctranychtis  yothcrsi  McGr.  on  camphor 
appeared  to  have  been  seriously  affected. 

Work  on  citrus  insect  pests  [in  Porto  Rico]  (War  Dept.  [U.  S.],  Ami. 
Rpt.  Governor  P.  R.,  19  (1910),  p.  695). — A  number  of  insects  that  have  not 
previously  been  recorded  from  Porto  llico  have  been  found  breeding  ui)on  citrus 
foliage,  as  follows:  The  star  scale  (Vinsonia  stcllifcra  [Westw.]),  a  common 
pest  of  mango,  coconut,  and  pomarosa  at  Rio  Piedras,  also  observed  on  cattleya 
orchids;  Orntenis  pyymwa  Fab.,  which  heavily  infests  citrus  sprouts,  particu- 
larly in  June,  and  breeds  abundantly  upon  the  wild  bushes  Cordia  corymbosa 
and  C.  cylindrostachya,  also  upon  young  coffee  foliage  and  the  passion  fruit 
vine;  an  undetermined  orange-brown  thi'ips;  two  mealy  bugs,  one  very  close  to 
PseiidococcuH  longispinus,  the  other  ai)parently  the  citrophilus  scale;  a  bn"? 
worm ;  and  a  larva  of  au  undetermined  arcteid  moth. 
U.^G'— 20 5 
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An  examination  of  the  orchard  in  April  showed  many  terminal  leaves  to 
have  been  curled  and  distorted  by  the  black  citrus  aphis,  which  was  highly 
parasitized.  The  citrus  leaf  roller  (Eantis  thraso  Hubu.)  was  abundant  In 
May.  A  fulyorid  leaf  hopper  (Botliriocera  sp.)  was  common  on  grapefruit 
twigs. 

The  insects  of  the  evening  primroses  in  New  Jersey,  E.  L.  Dickeksox 
and  H.  B.  Weiss  (Jour.  N.'Y.  Ent.  Soc,  28  {1920),  No.  1,  pp.  S2-74,  pis.  3).— 
This  is  a  report  of  observations  of  the  evening  primroses  (Qilnothera  spp.)  in 
various  parts  of  New  Jersey. 

Insect  and  fungus  pests  of  basket  willows  {Bd.  Agr.  and  Fisheries  [Lon- 
don], Leaflet  301  (1918),  pp.  11,  pis.  4)- — Brief  accounts  are  given  of  the  more 
important  enemies  of  basket  willows  in  England  and  means  for  their  control. 

Insects  attacking  farm  animals,  G.  Maheux  (ilin.  Agr.  Prov.  Quebec,  Bui. 
67  (1920),  pp.  29,  figs.  2^).— This  is  a  popular  account. 

The  colonizing  reproductive  adults  of  termites,  T.  E.  Snyder  (Proc.  Ent. 
Soc.  Wash.,  22  (1920),  No.  6,  pp.  109-150). 

Zoraptera  not  an  apterous  order,  A.  N.  Caudell  (Proc.  Ent.  Soc.  Wash., 
22  (1920),  No.  5,  pp.  8J,-97.  figs.  5). 

The  paddy  bug  (Leptocorisa  varicornis  F.),  J.  C.  Hutson  (Trop.  Agr. 
[Ceylon],  54  (1920),  No.  6,  pp.  363-366,  fig.  i).— This  is  a  summary  of  informa- 
tion on  the  most  serious  insect  enemy  of  paddy  in  Ceylon. 

On  the  biology  of  Aphis  avena?  Fab.  in  the  Southeast,  with  causes  con- 
ducive to  the  unusual  abundance  of  this  species  as  well  as  Toxoptcra 
graminum  Rond.  during  certain  seasons,  P.  Luginbill  (Ann.  Rpt.  Commr. 
Agr.,  Com.  and  Indus.,  S.  C,  16  (1919),  pp.  219-229,  figs.  7/).— This  is  a  report 
of  studies  conducted  in  the  vicinity  of  Cohnnbia,  S.  C,  with  a  view  to  determin- 
ing the  number  of  generations  occurring  annually,  wliether  or  not  oviparous 
forms  appeared  at  any  time  duiing  the  year,  comparative  length  of  life  of  the 
individuals  constituting  the  generations,  and  the  number  of  young  produced  by 
each  indivdual.  The  investigations  were  conducted  in  connection  with  those  of 
T.  graminum  previously  noted  (E.  S.  R.,  39,  p.  559). 

The  methods  of  study  employed  and  the  feeding  habits  of  A.  avenw  as  com- 
pared with  T.  graminum  are  first  considered.  The  life  history  studies  have 
shown  that  the  average  length  of  life  of  the  individuals  born  during  the  summer 
months  is  about  22  days,  increasing  to  25  days  for  those  born  during  the  fall 
months  and  75  days  for  those  born  during  the  winter  months.  The  average 
number  of  young  for  an  individual  during  the  summer  months  is  about  33  days, 
and  for  the  winter  months  38  days.  The  time  elapsed  between  the  birth  of  the 
individuals  and  the  commencement  of  reproduction  varied  very  greatly.  Repro- 
duction may  follow  within  24  hours  after  the  last  molt  has  occurred,  while 
during  the  winter  a  maximum  of  36  days  and  a  minimum  of  15  days  were 
obtained.  Approximately  24  generations  for  the  calendar  year  were  obtained 
for  the  latitude  of  Columbia,  no  oviparous  form  appearing  in  this  series. 

The  influences  conducive  to  the  unusual  abundance  of  aphids  during  certain 
seasons  in  the  Southeast  are  discussed  at  some  length.  Graphs  are  given  which 
show  the  comparative  length  of  life  of  individuals,  the  comparative  number  of 
young,  period  in  days  between  birth  and  beginning  of  reprodiiction,  mean  tem- 
peratures from  September  to  March,  and  minimmn  temperatures  from  Septem- 
ber to  March. 

An  infestation  of  the  white-pine  aphid,  H.  B.  Pierson  (Psyche,  27  (1920), 
No.  2-3,  pp.  62,  63). — The  author  records  an  infestation  at  Petersham,  Mass., 
of  white  pine  40  to  50  years  old  by  Lachnus  strohi  Fitch,  in  which  infested  trees 
averaging  about  14  in.  in  diameter  succumlied  to  the  attack. 
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Control  of  tlie  citrophiliis  mealy  bug,  II.  S.  Woglum  and  A,  D.  Bokden 

(Cal.  Vitrofir.,  5  {tlKiO),  y<>.  7,  pp.  21'/,  2.i0,  /iff.  1). — This  account  is  Ijased  upon 
invest ifr.it ions  l).v  agents  of  tlic  Bureau  of  Entomology  of  the  U.  S.  Depuilnient 
(»f  Ai-'iicultiire,  wiiieh  resultt'd  in  effective  control  measures  for  the  conunon 
or  citrus  mealy  1)U.l:  thai  were  universally  a(iopte<l  l)y  the  growers  during  the 
season  of  1!)10.  The  investigations  hy  the  senior  author  of  the  citrus  mealy 
bug  {I'scudococcus  citri)  resulted  in  the  discovei-y  that  it  could  he  success- 
fully coidrolled  by  4  importiint  predators  {Sj/inphcrobius  2  spp.,  Ilupcraspis 
sp.,  and  Vnjptohvmus  sp.)  provided  ants,  particularly  the  Argentine  ant,  were 
elinunated  from  the  infested  territory. 

The  control  of  the  Argentine  ant  by  use  of  poisoned  syrup  having  been 
accomplished  ( K.  S.  R.,  41,  p.  IGG),  it  was  found  that  Cryptohemus  was  the 
only  one  of  the  4  predators  which  fed  freely  on  the  citrophilus  mealy  bug 
(7*.  ijiiluini),  but  that  other  import.int  predators  of  this  pest  wei*e  the  Leucopls 
sp.  and  Sviiinnus  sp.  The  combined  efforts  of  these  species  failed,  liowever,  to 
c<introl  .severe  infestations,  although  quite  efficient  in  lighter  infestations. 
Spraying  with  the  insecticides  effective  against  the  citrus  mealy  bug  did  not 
piove  satisfactory,  and  fundgation  proved  to  be  a  failui-e. 

Studies  of  the  citrophilus  mealy  bug  revealed  ia  spring  migration  of  the 
inat-iu-e  females  to  the  trunk  and  rough  places  on  the  main  branches,  where 
they  deposit  the  egg  masses  for  the  succeeding  generation.  This  led  to  the 
use  of  burliip  bands  on  the  trunks,  applied  not  later  than  April  1,  as  an 
additional  inducement  for  the  insect  to  oviposit  there.  The  trunks  and  lower 
main  branches  were  subse(iuently  sprayed  with  an  effective  insecticide  (soap 
powder,  40  lbs.;  distillate  crude,  28  per  cent,  30  per  cent  Baume,  10  gal.; 
water  to  make  200  gal.)  before  the  eggs  hatched.  In  this  way  a  20-acre 
demonstration  plat  was  cleaned  up.  The  methods  which  resulted  in  the  freeing 
of  this  orchard  of  ants  and  control  of  the  mealy  bug  within  a  year's  time  at 
II  cost  of  less  than  10  cts.  per  tree  are  briefly  described  by  the  author  under 
the  headings  of  Argentine  ant  control,  banding  with  burlap,  trunk  treatment, 
and  natural  enemies. 

A  new  species  of  Aleyrodidje  found  on  azalea,  A.  C.  Bakkr  and  ?.I.  L. 

Mor.Es  (7'roc.  Ent.  8oc.  llo.sft.,  22  {1920),  Xo.  5,  pp.  81-83,  figs.  iO).— Under  the 

name  Alcyrodcs  azalcw,  the  author  describes  a  new  species  fre<iuently  found 

.  on  foreign  shipments  of  azalea  from  Belgium  and  Holland.     It  was  also  taken 

in  November,  1919,  from  plants  shipped  from  Japan. 

Is  sericulture  an  American  possibility?  R.  H.  Tingley  (Textile  World 
Jour.,  58  {1D20),  No.  5,  pp.  31,  81,  fig.  1). — This  is  an  account  of  work  with  mul- 
berry and  osage  orange  trees  and  with  food  preparation  based  upon  work  by 
V.  K.  Osigian  in  Louisiana  and  Texas. 

The  semitroi)ical  army  worm,  E.  W.  Berger  (Quart.  Bui.  State  Plant  Dd. 
Fin.,  4  (1920),  No.  2,  pp.  17-34,  fiff-  i)- — This  is  an  account  of  Prodeina  [seu 
Xylomiges]  eridania  Cramer,  a  serious  enemy  of  the  castor  bean,  which  crop 
was  grown  in  large  quantities  in  Florida  in  1918.  Serious  outbreaks  of  this 
pest  occurred  that  year  in  central  and  southern  Florida,  it  having  been  first 
i"eported  from  Vero  on  July  18.  An  account  is  given  of  its  biology  and  control, 
reference  being  made  to  a  bulletin  on  the  pest  by  Chittenden  and  Russell 
previously  noted  (E.  S.  R.,  20,  p.  9.J.3). 

All  parts  of  the  castor  plant  are  eaten  hy  the  worm,  the  leaves  being  pre- 
ferred, the  young  fruit  spikes  next  and  then  the  leaf  petioles  and  the  tips  of  the 
plaiit.s.  Next  to  the  castor-bean  plant,  cotton,  of  the  cultivated  plants,  is  prob- 
ably prefei'red  as  a  food  plant.  The  immature  cotton  bolls  were  attacked  even 
when  plenty  of  foliage  was  present,  and  tlxe  bark  near  the  base  was  also  eaten. 
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Other  cultivated  plants  observed  to  be  attacked  by  the  worms  in  order  of 
preference  were  sweet  potato,  sunflower,  Irish  potato,  velvet  beans,  okra,  egg- 
plant, pepper,  oleander,  beggarweed,  avocado,  peanuts,  watermelon,  coAvpeas, 
and  citrus.  The  noncultivated  plants  observed  to  be  eaten  were  careless  weed, 
pokeweed,  willow,  morning-glory,  bloodroot,  Sonchus  sp.,  and  Rumex  sp. 

Control  measures  include  picking  the  leaves  with  young  broods  or  egg 
masses,  dusting  with  arsenicals,  spraying  with  arsenicals,  and  using  poisoned 
baits. 

A  brief  statement  by  J.  R.  Watson,  of  the  Florida  Experiment  Station,  of 
experience  with  P.  eridania  caterpillars  on  castor  beans  in  1918  is  appended 
(pp.  33,34). 

A  honey-feeding  larva,  W.  Cockle  {Amer.  Bee  Jour.,  60  (1920),  No.  7,  pp. 
23.'f,  235). — The  feeding  of  Vitvhi  serratiUneella  upon  honey  in  partially  filled 
cells  at  Kaslo,  B.  C,  is  reported  upon. 

Experiments  on  the  control  of  the  oriental  fruit  moth  (Laspeyresia 
molesta  Busck)  ,  L.  A.  Stearns  [Quart.  Bui.  Va.  State  Crop  Pest  Comn.,  2 
{1920),  No.  1,  pp.  3-16,  figs.  3). — The  author  here  reports  upon  twig  cutting 
and  insecticide  experiments  for  the  control  of  this  pest,  which  now  occurs  in 
Virginia  to  a  distance  of  20  odd  miles  south  and  west  of  the  Potomac  River 
in  Alexandria  and  Fairfax  Counties.  The  experiments  reported  have  led  the 
author  to  suggest  the  following  control  measures : 

"(1)  The  removal  and  the  destruction  by  burning  or  otherwise  of  all  infested 
twigs  of  nursery  stock  and  young  orchard  trees.  This  measure  would  be  of 
most  value  in  the  spring.  At  that  time  the  terminals  are  infested  by  .small 
numbers  of  overwintering  and  first  brood  larva?,  whose  destruction  will  decrease 
considerably  the  size  of  the  summer  broods  causing  Avidespread  injury.  (2)  The 
cutting  back  severely  or  '  dehorning '  each  year  of  a  few  trees  in  a  single  sec- 
tion of  an  infested  orchard.  The  resulting  fresh  growth  on  these  '  trap  trees ' 
should  attract  the  moth,  and  the  succulent  shoots  would  serve  as  a  feeding 
ground  during  the  spring  and  early  summer  for  the  worms.  These  trees  may 
be  examined  frequently,  and  the  infested  twigs  removed  and  destroyed.  In 
bearing  orchards  fruit  infestation  might  be  decreased  materially  in  this  way. 
(3)  Applications  of  nicotine  sulphate,  40  per  cent,  blacldeaf  40  diluted  1  part 
to  800  parts  of  water  about  May  17,  June  26,  and  August  28.  Life  history 
studies  in  1918  and  1919  have  shown  that  the  heaviest  deposits  of  eg.gs  are 
present  on  the  foliage  at  these  dates.  (4)  Clean  culture,  which  would  include 
the  removal  and  destruction  by  plowing  under  or  burning  of  all  refuse  (leaves, 
grass,  weeds,  and  especially  decaying  and  mummied  fruit)  about  the  tree 
trunks  in  which  the  larva;  find  suitable  quarters  to  cocoon  for  hibernation." 

Codling  moth  control  v.  extermination,  P.  S.  Darlington  (Better  Fruit, 
14  (1920),  No.  7,  pp.  27,  2S,  30). — This  is  a  discussion  of  the  subject  as  related 
to  the  problem  in  the  State  of  Washington. 

A  study  of  the  malarial  mosquitoes  of  southern  Illinois. — I,  Operations 
of  1918  and  1919,  S.  C.  Chandler  (III.  Dept.  Registr.  and  Ed.,  Div.  Nat. 
Hist.  Survey  Bui,  13  (1920),  Art.  11,  pp.  307-328,  pis.  9,  figs.  3).— This  is  a  de- 
tailed account  of  work  conducted  by  the  authop. 

The  house  fly:  Carrier  of  disease,  L.  O.  Howard  (Columbus,  Ohio:  State 
Bd.  of  Health,  1918,  pp.  16,  figs.  11). — This  is  a  popular  account  in  which  the 
importance  of  the  house  fly  as  a  disseminator  of  disease  germs  is  pointed  out, 
its  life  history  and  means  of  control  being  briefly  described. 

The  green  Japanese  beetle,  J.  J.  Davis  (N.  J.  Dept.  Agr.  Circ.  30  (1920), 
pp.  3-33,  pi.  1,  figs.  20). — This  is  a  summary  of  information  on  Popillia  japonica 
Newm.,  its  economic  importance,  occurrence  and  spread  in  this  coimtry,  host 
plants,  life  history  and  habits,  insects  likely  to  be  mistaken  in  the  adult  and 


VJ20]  ECONOMIC   ZOOLOGY — ENTOMOLOGY.  559 

larval  stnijos,  moans  of  conliol  undtT  way,  iii^-viitioii  of  injury,  iialuial  cne- 
mu's,  etc. 

"The  Japanese  IxhHIo  was  introduced  into  Burlington  County,  N.  J.,  from 
Japan  in  soil  about  the  roots  ot'  plants  previous  to  191G.  It  is  now  known  to 
occur  in  the  United  States  only  in  Burlington  and  Camden  Counties  in  New 
Jersey.  The  insect  has  shown  that  it  can  increase  at  a  menacing  rate  and  may 
become  a  dangerous  pest  to  a  variety  of  croi)s,  and  it  will  prol)ably  be  a  heavy 
charge  on  agricultural  iimduction  unless  checked  by  artificial  or  natural  means. 

"  It  has  a  one-year  life  cycle,  wintering  in  the  ground  as  a  grub  and  occur- 
ring as  a  beetle  above  ground  for  several  niojiths  during  the  summer  and  fall. 
The  beetles  feed  on  a  great  variety  of  weetls  and  cultivated  crops,  skeletoniz- 
ing the  foliage  and  riddling  the  Uowers.  The  eggs  are  laid  and  the  grubs 
flourish  in  low  ground  that  is  rich  in  humus  and  preferably  covered  with  grass 
or  other  vegetation.  Roadsides,  fence  rows,  headlands,  and  creeks,  grown  up 
with  gra.ss  and  weeds,  are  favorite  breeding  grounds  for  the  Japanese  beetles, 
as  well  as  many  other  pests,  and  are  therefore  a  nuisance  of  the  worst  type. 
Cooperation  of  all  resid(nits  of  the  area  now  infested,  and  that  surrounding,  in 
eliminating  headlands  and  fence  rows  and  destroying  the  wild  vegetation  along 
creeks  and  roadways,  is  urged.  Also,  individuals  are  asked  to  cooperate  so 
far  as  practicable  in  the  cropping  and  cultivation  of  fields  .  .  .  and  in  the 
collection  and  destruction  of  the  beetles.  The  work  of  controlling  the  Japanese 
beetle  as  planned  consists  in  the  prevention  of  spread  by  barriers  and  quaran- 
tine measures,  the  discovery  of  practical  control  measures,  and  the  introduction 
of  natural  enemies  from  .Tapan."  , 

The  control  of  the  strawberry  leaf  beetle  (Typophorus  canellus  Fabr. ) , 
K.  N.  CoKY  and  W.  C.  Teaveks  (Maryland  Sta.  Bui.  236  {1920),  pp.  133-136,  fig. 
1). — This  beetle,  the  larva  of  which  is  known  as  the  strawberry  root  worm,  has 
during  the  past  three  years  severely  injuretl  strawberry  plants  in  some  sections 
of  Somerset  County,  Md.,  in  many  cases  entire  beds  having  been  destroyed  by 
it.  This  has  led  to  control  experiments,  which  have  shown  that  both  arsenate 
of  lead  and  arsenate  of  lime  are  effective  in  reducing  the  insect  depredations 
to  a  marked  degree.  The  autliors  recommend  that  eithera  mixture  of  85  per 
cent  hydrated  lime  with  15  per  cent  of  arsenate  of  lime  or  15  per  cent  of 
jirsenate  of  lead,  or  a  mixture  containing  G5  per  cent  hydrated  lime,  20  per 
cent  ground  Bordeaux,  and  15  per  cent  of  either  arsenate  of  lead  or  lime 
be  applieil.  "The  first  application  should  be  made  on  or  about  the  first  of  July 
and  be  followed  by  a  second  application  in  three  weeks,  if  no  heavy  rains 
intervene.  All  the  applications  should  be  repeated  if  followed  in  the  course  of 
several  days  by  heavy  rains.  The  plants  should  be  watched  carefully  and 
If  the  injury  continues,  added  applications  may  be  necessary." 

Does  experimenting  with  native  predatory  insects  pay?  E.  G.  Wood 
{Better  Fruit,  ?//  {1910),  No.  5,  pp.  6,  7,  figs.  3).— This  is  a  brief  account  of  the 
collection  and  storing  of  ladybird  beetles  found  in  the  orchards  of  Walla  Walla 
County,  Wash.,  reference  to  which  has  been  previously  made  from  another 
source  (E.  S.  R.,  41,  p.  666). 

The  work  has  led  to  the  conclusion  that  Si'ptember  or  October  Is  the  best  time 
to  collect  the  beetle,  though  it  might  be  possible  to  collect  them  during  a 
pi'riod  of  about  10  days  in  April.  The  best  method  of  storing  I5  in  small  boxes 
with  dry  excelsior,  about  3  lbs.  in  each  box,  the  boxes  being  screened  on  two 
sides  and  kept  in  cold  storage  at  40°  F.  By  this  method,  98  per  cent  can  be 
brought  through  the  winter  in  good  condition. 

Common  storage  or  outdoor  storage  is  fairly  satisfactory  if  the  beetles  are 
liberated  about  the  first  of  .April.  They  should  be  liberated  early  enough  in 
the  spring  so  that  the  eggs  will  be  hatching  before  the  aphis  begins  multiplying 
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rapidly.  Althouf,'li  tbere  may  be  several  other  important  reasons  wliy  there 
were  so  few  apliis  in  1919,  tlie  ladybird  beetles  were  undoubtedly  a  large 
factor  in  keeping  them  in  control.  Tlie  author  concludes  that  the  practice  of 
storing  ladybird  beetles  and  liberating  them  in  the  spring  sliould  be  continued 
and  more  data  collected  to  prove  that  they  control  the  aphis. 

Direct  sunlight  as  a  factor  in  forest  insect  control,  F.  C.  Ckaighead 
(Proc.  Ent.  Soc.  Wash.,  22  (1920),  No.  5,  pp.  i06-iOS).— Experiments  conducted 
show  that  borers  attacking  logs  are  killed  by  exposure  of  the  logs  to  sunlight. 
Control  was  obtained  by  turning  the  logs  weekly  during  June,  .Tuly,  and 
August. 

Banana  root-borer,  G.  F.  Moznette  {Jour.  Ayr.  Research  [U.  S.],  19  (1920), 
No.  1,  pp.  39-46,  i)Is.  Jf,  fig.  1). — The  existence  of  Cosmopolites  sordid  us  Germar 
in  Florida  was  brought  to  the  author's  attention  in  December,  1917,  by  the 
receipt  of  specimens  from  a  grower  near  Larkins,  in  Dade  County,  where  they 
were  causing  serious  damage  to  banana  plants.  Eradication  and  inspection 
work  by  the  Florida  State  Plant  Board  was  begun  at  once,  and  a  national 
quarantine  was  placed  on  this  species  April  1,  1918.  It  was  found  that  the 
infested  plantings  at  Larkins  had  been  made  four  year  previous  to  the  dis- 
covery of  the  weevils  with  plants  originating  in  a  nursery  in  southern 
Florida.  This  led  to  investigations  which  showed  the  presence  of  the  weevils 
at  the  nursery,  and  every  effort  was  made  to  exterminate  them.  While  it 
could  not  be  determined  how  the  pest  found  its  way  into  Floi-ida,  it  is  thought 
to  have  come  in  with  sprouts  or  young  plants  introduced  for  propagation.  This 
species  confines  itself  almost  entirely  to  the  banana,  attacking  all  varieties, 
but  has  been  reported  to  attack  sugar  cane.  It  is  quite  widely  distributed  in 
the  Tropics,  occurring  in  the  West  Indies,  Brazil,  the  Philippines,  Fiji,  India, 
Java,  Ceylon,  New  Guinea,  China,  Borneo,  Sumatra,  Queensland,  the  Straits 
Settlements,  etc. 

The  young  suckers  attacked  by  the  borers  wither  and  die  in  a  short  space  of 
time,  due  to  the  feeding  and  tunneling  of  the  larva^  between  the  lateral  roots 
and  the  bulb,  thus  cutting  off  the  flow  of  sap  to  the  plant.  The  adult  weevils 
are  found  in  the  soil  about  the  root  and  also  under  loose  fiber  surrounding 
the  base  of  the  stem,  at  the  crown.  They  congregate  in  the  cavities  caused 
by  the  larvse  at  the  base  of  the  bulb  of  the  plant.  Technical  descriptions  of 
the  several  stages  of  this  species  by  W.  D.  Pierce  are  incorporated.  The 
eggs  are  deposited  in  the  tissues,  usually  in  the  small  compartments  in  the 
sheaths  or  stem  but  occasionally  being  laid  loosely  in  the  slightly  decayed 
leaf  sheaths  close  to  the  liealthy  fleshy  banana  bulb,  from  which  place  they 
enter  the  bulb.  The  incubation  period  of  the  egg  was  found  to  be  from  5  to 
7  days.  On  hatching  out,  the  larva*  cat  their  way  into  the  body  of  the  bulb 
or  the  trunk.  The  work  of  the  larvae  is  particularly  destructive,  since  they , 
girdle  the  plant  in  the  immediate  vicinity  of  the  lateral  roots  put  out  fromj 
the  bulb  of  the  plant,  thus  cutting  off  tlie  passage  of  the  sap.  They  may  be'' 
found  tunneling  into  the  main  trunk  as  far  as  the  heartwood,  usually  working 
below  ground,  but  in  a  few  instances  have  been  found  in  tlie  trunk  as  high  as 
2  ft.  above  ground.  The  larval  stage  was  found  to  extend  over  a  period  of 
fnmi  15  to  20  days.  While  not  observed  by  the  author,  the  pupal  period  was 
found  by  Jepson  in  Fiji  to  extend  from  5  to  8  days.  The  pest  is  a  difficult 
one  to  control,  and  where  plants  are  found  infested  in  Florida  and  elsewhere 
in  the  United  Stales,  they  should  be  destroyed  immediately  and  traps  laid  by 
using  strips  of  healthy  banana  trunks. 

The  banana  weevil  (Cosmopolites  sordidus  Chevr.),  H.  Tryon  (Queens- 
land Agr.  Jour.,  IS  (1920),  No.  5,  pp.  222,  223).— This  is  a  continuation  of  the 
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jirticlo  prt'viously  iintcil  (E.  S.  K.,  -13,  p.  457),  in  which  nu'thods  of  repression 
are  (hnilt  with. 

The  cowpea  weevil,  F.  H.  Tadikick  and  H.  J.  RiiiMiAun  (Texas  St<i.  liul. 
256  (1919),  pp.  9-92,  pis.  6",  figs.  3). — This  is  a  review  of  the  present  status  of 
Icnowledge  of  Sruchus  qitadriinaculatns  Fabr.,  together  witli  a  detailed  report 
of  Investigations  conducted  at  the  station,  many  of  which  data  are  presented 
in  tabular  form.  This  is  the  most  common  species  of  weevil  infesting  cowpeas 
in  Texas,  occurring  in  all  localities  where  tlie  cowpea  is  grown.  The  climatic 
conditions  of  the  State  are  said  to  l)e  .specially  favorable  for  the  development  of 
this  insect.  All  varieties  of  cowpeas  grown  in  the  State  are  subject  to  tlie 
attack,  no  prefereiiti'  being  shown  for  any  particular  variety. 

"  Under  favorable  conditions  the  life  cycle  from  egg  deposition  to  emergence 
of  the  adult  may  Ite  completed  in  less  than  3  weelcs.  The  weevil  is  very  pro- 
lific. An  average  of  106  eggs  has  been  produced  by  females  during  tlie  warm 
season.  Temperature  has  a  positive  influence  on  the  rate  of  oviposition  and  the 
length  of  the  various  stages  of  the  weevil.  In  stored  seed,  breeding  is  prac- 
tically continuous  throughout  the  year.  Most  weevils  undoubtedly  hibernate 
in  stored  seed.     Nine  generations  of  weevils  occur  in  a  year  at  College  Station." 

Three  natural  enemies  of  the  immature  stages  of  the  weevil  were  found  :  A 
predacious  mite,  a  chalcidoid  parasite  of  the  larva  (Bntcliohins  laticeps  Ash- 
mead),  and  an  egg  parasite  (Uscana  semifumipcnnis  Girault).  "Tlie  weevil, 
however,  is  not  sufficiently  checlied  by  its  natural  enemies,  and  remedial  and 
artificial  control  measures  must  be  employed.  Proper  harvesting  will  greatly 
reduce'  the  initial  infestation  of  the  field.  To  prevent  seed  from  becoming  re- 
infested,  it  must  be  stored  in  tiglit  bins  or  containers.  The  weevil  can  be  de- 
stroyed in  any  stage  by  heating  the  infested  seed  to  a  temperature  of  146°  F. 
for  an  exposure  of  l.'j  minutes,  which  will  not  affect  the  germination  of  the 
seed.  Fumigation  with  carbon  bisulphid  is  an  effective  means  of  destroying 
the  cowpea  weevil  and,  used  at  the  rate  of  4  lbs.  for  1,000  cu.  ft.  of  space  wirh 
a  24-hour  exposure,  it  will  kill  the  in.sect  in  all  of  its  stages.  Fumigated  and 
'  proces.sed '  or  he«ited  seed  is  always  subject  to  reinfestation  by  the  weevil." 

A  bibliography  of  34  titles,  together  Avith  a  list  of  13  references  to  the  litera- 
ture cited,  are  included. 

Boll  weevil  controllable  by  poisoning  cotton,  W.  E.  Hinds  (Ala.  Polytech. 
Inst.  Ext.  .S'err.  Virc.  38  (1920),  pp.  16,  fiys.  6). — This  discu.ssion  of  control  work 
with  the  boll  weevil  by  dusting  cotton  witii  calcium  arsenate  includes  a  report 
of  demonstration  control  work  conducted  by  the  station  entomologist  in  1919. 

In  9  plats  in  four  localities  in  which  power  dusting  woi"k  was  completed 
results  which  seemed  to  be  reliable  were  obtained  on  120.7S  acres.  The  average 
yield  per  acre  of  seed  cotton  on  this  area  was  903.5  lbs.,  representing  a  gain 
over  the  yield  on  the  check  areas  of  247.5  lbs.  per  acre,  or  an  increase  of  38  per 
cent.  The  total  cost  for  treatment  for  the  entire  area  was  .$1,130.63,  or  an 
average  of  .$9.30  per  acre  for  this  part  of  the  entire  dusted  area.  The  total  net 
profit  for  the  entire  area  amounted  to  .$2,775.79.  wiiich  is  an  average  of  $22.82 
per  acre  net  profit  from,  the  dusting  work  with  power  macliine.s. 

In  3  hand-dusted  plats  witli  a  total  of  4.7  acres,  from  which  complete 
records  were  obtained,  there  was  an  average  yield  of  G68  lbs.  per  acre,  or  an 
iiicrea.se  of  222.3  lbs.  per  acre  over  the  yield  of  check  plats.  The  total  gain 
from  the  dusting  on  the  4.7  acres  was  1,044.75  lbs.,  worth  .$135.82.  The  total 
cost  for  treating  the  4.7  acres  was  .$44.13,  leaving  a  total  net  profit  for  that 
area  amounting  to  $91.09.     This  is  an  average  net  profit  of  $19.51  per  acre. 

The  percentages  of  increase  in  a  .'series  of  9  fields  ranged  from  G  to  150  per 
cent    "  In  an  average  of  the  5  highest  yielding  fields,  the  yield  was  1,006  lbs. 
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of  seed  cotton  per  acre,  or  better  than  two-thirds  of  a  bale.  Here  the  gain 
over  untreated  clieck  plats  amounted  to  273.6  lbs.,  or  an  increase  of  nearly  S5 
per  cent  over  checks,  and  the  net  profit  was  $25.23  per  acre.  In  the  4  lowest- 
yielding,  power-dusted  plats,  with  an  average  of  361  lbs.,  or  one-fourth  bale, 
the  gain  over  the  checks  was  160  lbs.  or  80  per  cent,  and  the  net  profit  averaged 
$14.72  per  acre.  The  cost  for  treatment  with  highest-yielding  cotton  averaged 
$10.35  per  acre,  while  with  the  low  yielding  it  was  $6.08  per  acre.  In  all  the 
power-dusting  demonstrations  of  1919,  with  an  average  yield  of  three-fifths  bale 
per  acre,  the  dusting  increased  yields  by  an  average  of  nearly  40  per  cent  over 
the  check  plats.  This  rate  of  increase  would  pay  a  small  profit,  at  the  average 
cost  of  treatment  in  1919,  on  fields  yielding  .'is  low  as  one-fifth  bale  per  acre. 
However,  until  we  have  the  results  from  many  more  demonstrations  than  we 
have  at  the  present  time,  we  feel  that  we  can  not  advise  dusting  generally  ex- 
cept where  there  is  a  '  prospect '  of  more  than  one-third  bale  per  acre. 

"  The  average  cost  per  acre  for  each  application  in  power  dusting  was  $2.13, 
while  in  hand-dusting  work  it  was  $1.70,  at  the  prices  prevailing  for  labor  and 
materials  in  1919.  From  four  to  six  applications  at  weekly  intervals  were 
necessary  for  effective  weevil  control  in  most  cases.  Better  results  may  be 
possible  with  shorter  intervals.  Excessive  rainfall  interfered  seriously  with 
the  effectivenees  of  the  earlier  applications  made  in  1919,  but  did  not  prevent 
profitable  results  from  the  work  of  the  season  as  a  whole.  When  weevil  con- 
trol is  fairly  effective  through  drought  and  heat,  as  in  1918,  cotton  dusting  is 
not  likely  to  prove  sufficiently  profitable  to  justify  the  expenditure.  Dusting  is 
most  advisable  ordinarily  to  repress  a  heavy,  threatened  infestation  'in  pro- 
ductive cotton." 

The  hand-dust  gun,  gas-engine  driven  dusters,  and  the  wheel-traction  duster, 
together  with  a  lighting  system  for  night  work,  are  considered. 

Poisoning  boll  weevils,  J.  B.  Watkins  {Farm  and  Ranch,  39  {1920),  No.  SO, 
p.  8). — This  paper  gives  an  account  of  the  dusting  method  now  in  use  in  con- 
trolling the  boll  weevil  and  the  results  of  tests  conducted  in  Texas,  plats  having, 
been  selected  in  localities  extending  from  Karnes  City  to  Fort  AVorth. 

On  a  plat  of  35  acres  at  Austin  where  poison  was  used  between  June  19  and 
July  9  there  was  a  decrease  in  the  infestation  from  82  to  7  per  cent.  A  decrease 
in  infestation  on  check  plats  from  78  to  50  per  cent  is  thought  to  have  been 
due  to  the  fact  that  some  of  the  poison  drifted  from  the  poisoned  plat.  At 
the  station  at  Karnes  City  there  was  a  reduction  from  72  per  cent  to  4  per ' 
cent  after  two  applications  had  been  made.  At  San  Marcos  there  was  a  reduc- 
tion from  73  per  cent  to  29  per  cent  after  two  applications  which  were  followed 
by  rain.  The  poisoned  plat  was  full  of  blooms  and  bolls,  but  where  it  had  not] 
been  poisoned  there  are  few  b'.ooms  and  no  bolls. 

In  these  tests  the  counting  was  done  by  three  men  in  order  to  eliminate  the 
personal  factor.  The  arsenical  was  applied  with  hand  dust  guns.  This  is  saidj 
to  have  given  the  same  effect  as  a  four-row  machine,  having  produced  a  cloud] 
of  dust  that  hung  in  the  rows  for  30  minutes  or  more  when  the  weatherj 
conditions  were  favorable. 

The  cotton  boll  weevil,  F.  SnrajtAN  {N.  C.  Agr.  Ext.  Serv.  Circ.  104  {1920), 
pp.  20,  figs.  8). — This  is  a  summary  of  information  on  the  cotton  boll  weevil, 
including  the  history  of  its  invasion  of  North  Carolina,  means  for  combatinf 
it,  etc. 

A  new  tropical  weevil  from  Florida  and  Cuba,  H.  S.  Barber  {Proc.  Ent. 
Soe.  Wash.,  22  {1920),  No.  6,  pp.  150-152,  pi.  i).— Under  the  name  Metamasius 
mosieri  the  author  describes  a  new  species  collected  on  Paradise  Key,  Fla., 
and  Santa  Clara  Province,  Cuba,  which  is  supposed  to  breed  in  certain  epiphytal ' 
plants  of  the  tree  tops  in  the  jungle-like  "  hammocks." 
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Notes  on  the  dicky  rice  weevil  (Prosayleiis  phytolynms  Olliff )  ,  L.  Gal- 
LARu  (Agr.  Giiz.  X.  S.  W'ulcs,  SI  (JU^O),  Ao.  -},  pp.  280-2ti.'f,  figs,  ii).— Attempts 
to  find  the  larvse  of  this  weevil  have  previously  failed  notwithstanding  the  fact 
tliat  it  has  l>een  a  serious  pest  iu  the  orchards  and  nurseries  of  New  South 
Wales  for  the  past  15  years.  The  author  here  reports  upon  the  linding  of 
larva?  and  jiupiT!  at  a  depth  of  9  to  12  in.  in  the  soil. 

The  adults  enierji^je  in  the  spring,  attack  the  young  shoots,  and  in  many  cases 
eat  out  the  crown,  while  in  others  they  so  dam-age  the  shoot  that  its  growth  is 
stunted  and  deformed.  The  young  leaves  are  eaten  half  away  around  the 
edges  and  the  outer  surface  is  chafed  in  patches  almost  all  over  the  leaves. 
The  older  leaves  when  attacked  are  eaten  all  around  the  edges,  leaving  them 
irregular  and  scalloped.  The  young  fruit  is  also  attacked,  the  outer  surface 
heing  nibbled  off  iu  irregular  patches  and  lines.  Young  trees  which  have  been 
eaten  badly  never  make  much  growth  and  often  stand  in  the  nursery  for  two 
years  without  making  more  than  a  foot  of  young  wood.  The  chafing  of  the  roots 
by  the  larvjc  is  responsible  for  much  of  the  injury  and  is  almost  identical  with 
that  of  the  aiiple  root  borer.    There  appear  to  be  two  broods  each  year. 

Transferring  of  bees,  F.  E.  Mii-len  (Ontario  Dept.  Agr.  Circ.  27  (11)20),  pp. 
12,  figs.  12). — This  is  a  popular  account. 

FOODS— HUMAN  NUTRITION. 

The  chemistry  of  foodstuffs  in  1917  and  1918,  H.  Kuttenheut-er  (Chem. 
Ztg.,  J,.i  il'JlD),  Nos.  1J,5,  pp.  841-8^3;  147,  pp.  S5.3-856;  149,  pp.  869,  870;  152, 
pp.  889,  890). — This  is  an  extensive  review  of  the  literature  on  food  chemistry 
published  in  1917  and  1918.  Following  a  general  survey  of  the  literature  on 
food  substitutes  the  subject  matter  is  grouped  under  the  headings  of  methods ; 
meat,  meat  products,  and  substitutes;  egg  and  egg  preservatives;  edible  fats 
and  oils;  cereals,  flour,  and  pastry;  vegetables;  vinegar  and  spices;  honey, 
sugar,  and  confectionery;  cotft^.  cocoa,  and  tea  ;  fruit  and  fruit  products;  grape 
and  fruit  wines ;  and  connnodities.  A  list  of  373  references  to  the  literature 
is  included. 

On  the  chemistry  of  "  chiai  "  flesh,  Y.  Oktjda  (Jour.  Col.  Agr.,  Imp.  Univ. 
Tokyo,  7  (1919),  No.  1,  pp.  1-28,  fig.  1). — A  chemical  study  is  reported  of 
"  chiai,"  the  blood-colored  flesh  in  the  lateral  muscle  of  the  fish.  The  studies 
include  determinations  of  the  general  constituents,  extractives,  distribution  of 
amino  acids,  and  purin  bases. 

In  comparison  with  the  ordinary  flesh  of  the  same  fish,  the  chiai  was  found 
to  contain  more  ether  extract  and  less  carbohydrates,  soluble  matter,  crcatin, 
and  total  nitrogen.  The  content  of  phosphorus  in  lipoid  form  was  higher  and 
in  inoeinic  acid  form  lower  in  chiai  than  in  ordinary  flesh.  The  former  con- 
tained more  hemoglobin  and  taurin. 

Corn  oil  successful  substitute  for  ghee,  A.  E.  Southard  (JJ.  S.  Dept.  Com., 
Bur.  Foreign  and  Dom.  Com.,  Com.  Rpts.,  Xo.  115  (1920),  pp.  946,  947).— The 
author  reports  that  American  corn  oil  has  been  introduced  to  the  trade  of  the 
Aden-Red  Sea  conrmercial  district  of  Arabia  as  a  substitute  for  ghee,  or  clarified 
butter.  The  corn  oil  is  said  to  be  sinnlar  in  taste  and  flavor  to  the  ordinary 
ghee  and  to  offer  promising  possibilities  as  a  substitute. 

Pearl  barley:  Its  manufacture  and  composition,  J.  A.  Leclerc  and  C.  D. 
Garby  (Jour.  Indus,  and  Engin.  Chem.,  12  (1920),  No.  5,  pp.  451-455,  figs.  5). — 
This  contribution  from  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agri- 
culture, consists  of  a  description  of  the  process  of  manufacture  of  pearl  barley, 
and  the  results  of  analyses  of  the  original  barley  and  the  products  of  pearling 
obtained  from  five  or  six  pearling  operations. 
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These  analyses  show  that  the  first  two  operations  of  pearling  result  in  pot 
barley,  bringing  about  the  removal  of  most  of  the  husk  and  carrying  with  it 
the  greater  part  of  the  fiber  and  silica.  The  composition  of  the  pot  barley  as 
compared  with  the  original  barley  shows  a  loss  of  22  per  cent  of  the  total 
material,  25  per  cent  of  the  protein,  41  per  cent  of  the  fat,  and  50  per  cent 
of  the  mineral  constituents.  In  continuing  the  operations  to  produce  the  pearl 
barley,  the  loss  in  different  constituents  was  as  follows :  Sixty-five  per  cent 
of  the  barley  material,  74  per  cent  of  the  protein,  from  80  to  85  per  cent  of  the 
fat,  P.Os,  K:0,  CaO,  and  MgO ;  and  from  97  to  98  per  cent  of  the  fiber  and  SOz. 

Attention  is  called  to  the  great  waste  of  available  food  material  involved  in 
carrying  the  pearling  beyond  the  pot-barley  stage.  "Assuming  that  5,000,000 
bu.  of  barley  are  being  pearled  yearly,  52,000  tons  of  barley  material,  consisting 
of  over  1,000  tons  each  of  fat  and  mineral  ingredients  and  6,700  tons  of  protein 
are  removed." 

Digestibility  of  steam-cooked  soy  beans  and  peanuts,  A.  D.  Holmes  (;Jour. 
Anier.  Med.  Assoc,  74  (1920),  No.  12,  pp.  798-SW).— When  fed  to  healthy  young 
men,  steam-cooked  soy  beans  and  peanuts  were  both  found  to  be  well  utilized, 
the  carbohydrates  in  the  entire  diet  in  which  the  legumes  formed  a  prominent 
part  being  97  per  cent  digested  in  the  case  of  the  soy  beans  and  99  per  cent 
in  the  case  of  the  peanuts.  The  average  digestibility  of  the  soy  bean  protein 
was  79.9  per  cent  and  of  the  peanut  protein  92.8  per  cent. 

The  fact  that  large  quantities  of  soy  beans  and  peanuts  were  consumed 
daily  for  three  successive  days  without  causing  any  physiological  disturbances 
indicates  that  these  foods  cooked  for  two  hours  by  steam  at  15  lbs.  pressure 
are  well  tolerated  by  the  human  body.  It  is  concluded  that  soy  beans  and 
peanuts  are  specially  valuable  for  human  food  as  compared  with  other  legumes 
which  have  been  studied  with  the  same  thoroughness. 

The  drying  of  bananas,  W.  Bukns  and  P.  G.  Joshi  {Agr.  Jmir.  India,  15 
(1920),  NO.  2,  pp.  166-173.  flgs.  3). — The  authors  have  succeeded  in  drying 
bananas  in  India  by  exposing  them  to  the  sun  under  glass  in  an  apparatus 
shaped  somewhat  like  a  museum  case.  The  peeled  bananas  require  from  four 
to  six  days  to  dry  thoroughly.  It  is  said  that  from  20  to  30  moderate-sized 
bananas  makes  1  lb.  of  dried  material,  which  has  good  keeping  qualities  and 
can  be  eaten  raw  or  used  in  the  making  of  jam  or  various  Indian  food  dishes. 

Industrial  medicine  and  surgery:  [Food  in  industrial  plants],  H.  E. 
Mock  (^Philadelphia:  W.  B.  Saunders  Co.,  1919,  pp.  846,  figs.  2iO).— Industrial 
health  service,  prevention  of  disease,  industrial  medicine,  industrial  surgery, 
compensation,  insurance,  medicolegal  phases,  and  reconstruction  are  discussed. 
The  first-mentioned  section  contains  a  chapter  on  food,  in  which  the  need  for 
attention  to  food  for  employees  is  insisted  upon  and  ways  are  suggested  whereby 
the  physician  or  medical  staff  of  the  enterprise  may  be  of  assistance.  The  need 
for  proper  places  where  employees  may  eat  the  food  brought  with  them,  the 
advantages  of  a  restaurant  or  eating  place,  and  similar  matters  are  discussed. 
If  a  restaurant  is  maintained,  it  is  pointed  out  there  should  be  periodical  medical 
examinations  of  all  employees  and  sanitary  inspection  of  storerooms,  dining 
rooms,  etc.,  while  food  should  be  frequently  inspected.  The  milk  and  ice  cream 
should  be  bacteriologically  examined,  and  every  effort  made  to  see  that 
nourishing,  well-prepared  food  is  served.  A  score  card  for  the  frequent  in- 
spection of  the  restaurant  is  suggested.  Some  information  is  also  given  regard- 
ing plans  followed  in  industry. 

Studies  on  adaptation  of  man  to  high  altitudes,  I-V,  E.  S.  Sundstroem 
(Univ.  Cal.  Pubs.  Physiol,  5  (1919),  Nos.  5,  pp.  71-86;  6,  pp.  87-104;  7,  pp.  105- 
112;  8,  pp.  113-120;  9,  pp.  121-132) .—This  is  a  series  of  papers  dealing  with 
different  phases  of  the  adaptation  of  two  persons  (the  author  and  his  wife)  in 
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scvt'ral  successive  sojourns  in  liiKli  altitudes  under  conditions  as  nearly  uni- 
form as  possil)lo.  Tlie  three  lii^li  aititaide  stations  were  Leadville,  Colo.,  8,100, 
tlie  sliore  of  Fallen  Leaf  Lake,  of  the  Sierra  Nevada  Mountains,  1,9(X),  and 
Tike's  Peak,  3,100  meters  above  sea  level.  The  diets  in  all  of  the  experiments 
were  uniform,  and  the  composition  was  determined  by  the  composite  sample 
method. 

I.  Effect  of  hiijJi  (iltitiidcn  on  pul>ie,  hodij  trnipvrdtuvc,  blood  pressure,  respira- 
tion rate,  output  of  urine,  and  loss  of  energy  in  feces  (pp.  71-8G). — The  results 
of  this  study  may  be  summarized  as  follows : 

At  elevations  below  3,000  meters  the  quickening  effect  of  the  altitude  on  the 
pulse  rate  was  inconstant,  while  above  3,000  meters  the  pulse  rate  was  accel- 
erated, particularly  at  first.  After  descending  to  low  altitudes  subnormal  pulse 
rates  were  observed. 

The  body  temperature  was  not  appreciably  affected  at  altitudes  up  to  3,000 
meters,  while  above  that  altitude  the  temperature  was  increa.sed.  Mountain 
sickness  was  not  accompanied  by  rise  of  temperature.. 

The  systolic  blood  pressure  was  increa.sed  at  altitudes  of  from  3,100  to  4,300 
meters. 

The  volume  of  urine  was  decreased  in  the  two  to  four  first  days  at  high  ele- 
vations, but  later  an  increase  in  volume  took  place.  The  assimilation  of  energy 
was  not  altered  at  high  elevations. 

II.  Effect  of  high  altitudes  on  protein  metabolism  (pp.  87-104). — In  four  ex- 
periments in  high  altitudes  on  a  uniform  low  protein  diet  great  variations  were 
observed  in  the  protein  metabolism.  At  an  altitude  of  1,900  meters  a  slight 
retention  of  nitrogen  was  observed  in  the  subject  who  had  not  previously  lived 
at  high  elevations,  but  no  appreciable  effect  on  the  protein  metabolism  was  noted 
in  the  other  subject.  In  the  first  period  at  3,100  meters,  the  nitrogen  and 
sulphur  balances  were  negative,  while  the  phosphorus  balance  was  positive.  In 
the  second  period,  at  the  same  elevation,  an  initial  increase  of  the  protein  cata- 
bolism  was  followed  by  a  tendency  to  retain  nitrogen  and  sulphur.  The  phos- 
phorus balance  was  close  to  ofiuilibriura.  At  an  elevation  of  4,300  meters  the 
nitrogen  and  phosphorus  balances  were  close  to  equilibrium,  the  sulphijir  bal- 
ance slightly  negative.  The  calcium  balance  was  negative  in  all  but  the  period 
at  4,300  meters,  when  it  was  slightly  positive. 

III.  Effect  of  high  altitudes  on  iron  metabolism,  (pp.  105-112). — "On  a  uni- 
form diet,  with  a  normal  iron  content,  the  iron  balance  did  not  alter  at  an  ele- 
vation of  3,100  meters,  although  the  erythropoetic  organs  were  stimulated  to 
greater  activity.  On  a  uniform  diet,  rich  in  organic  iron  compouTids,  the 
retention  of  iron  at  an  elevation  of  1,900  meters  did  not  excee<l  the  iron  reten- 
tion observed  in  low  altitude.'  On  a  uniform  diet  of  normal  iron  content  to 
which  iron  acetate  was  added  a  great  elimination  of  iron  occurred  at  eleva- 
tions of  3,100  and  4,300  meters.  As  the  number  of  erythrocytes  simultaneously 
decreased,  it  is  suggested  that  the  heavy  output  of  iron  w-as  caused  by  the 
hemolysis  of  red  blood  corpuscles." 

IV.  Effect  of  high  altitudes  on  the  carbon  dioxid  content  and  on  the  hgdrogen- 
ion  concentration  of  the  blood  (pp.  113-120). — "The  indirect  determination  by 
other  observers  of  the  CO2  content  of  the  blood  in  high  altitudes  from  observa- 
tion on  the  alveolar  COj  tension,  showing  a  proportional  decrca.se  with  decreas- 
ing atmospheric  pressure,  have  been  confirmed  at  elevations  of  3,100  meters 
and  4,3(K)  meters  by  direct  determinations  of  the  COi  content  of  the  bloods 

"Alterations  of  the  hydrogen-ion  concentration  of  the  blood  have  been  ob- 
served in  high  altitudes.  A  slight  acidosis  was  found  when  an  apparently  suc- 
cessful acclimatization  was  going  on.  A  slight  alkalosis  was  present  in  a  case 
of  mountain  sickness. 
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"  It  is  siifjgestefl  that  the  acidosis  may  be  beneficial,  because  It  accelerates 
the  reduction  of  the  blood  in  the  capillaries  and  thus  facilitates  the  respiratory 
function  of  the  blood.  It  is  further  susf^ested  that  an  alkalosis  of  the  blood 
may  cause  mountain  sickness  or  contribute  to  the  pathology  of  that  condition 
by  retarding  the  blood  reduction." 

V.  Effect  of  high  altitudes  on  salt  metabolism,  with  special  reference  to  the 
mechanism  of  maintaining  the  acid-base  equilibrium  of  the  body  (pp.  121-132). — 
By  computing  the  intake  and  output  of  acids  and  bases  on  a  uniform  diet  in 
terms  of  n/10  solutions,  an  increase  of  the  base  output  was  observed  at  an 
elevation  of  3,100  meters.  This  excess  elimination  of  bases  was  in  the  form  of 
fixed  alkalis.  In  a  case  of  mountain  sickness  at  an  altitude  of  4,300  meters, 
the  increase  of  base  excretion  was  delayed. 

It  is  suggested  that  the  excessive  base  output  was  partly  due  to  the  elimina- 
tion of  bicarbonates  and  partly  to  salts  of  strong  fatty  acids,  the  increa.se  in 
base  excretion  being  the  main  mechanism  in  restoring  the  reaction  of  the  blood 
disturbed  by  the  loss  of  CO2. 

Dried  milk  powder  in  infant  feeding,  W.  H.  Price  {Pub.  Health  Rpts. 
[U.  S.],  35  (1920),  No.  U,  pp.  805y-8;^S).— Safety,  usefulne.ss,  and  comparative 
value  of  dried  milk  powder  in  infant  feeding  are  discussed  in  this  preliminary 
report  of  investigations  carried  on  by  the  U.  S.  Public  Health  Service  cooperat- 
ing with  the  Boston  Baby  Hygiene  Association,  the  Boston  Health  Depart- 
ment, and  other  agencies. 

Three  groups  of  infants  were  fed  under  comparable  conditions :  The  first 
with  grade  A  milk,  which  contained  4  per  cent  of  fat,  4.8  per  cent  of  sugar, 
and  3.18  per  cent  of  protein ;  group  2  with  modifications  prepared  from  whole 
milk  powder,  dispensed  by  nurses  and  reconstituted  in  the  homes  according  to 
directions,  containing  4  per  cent  of  fat,  5.7  per  cent  of  sugar,  and  3.71  per 
cent  of  protein ;  and  group  3  with  modifications  prepared  from  milk  which 
was  reconstructed  from  unsalted  butter  and  skimmed  milk  powder,  containing 
4  per  cent  of  fat,  5.1  per  cent  of  sugar,  and  3.1  per  cent  of  protein.  "  Some 
difficulty  was  experienced  in  obtaining  a  perfect  emulsion  of  the  unsalted 
butter  and  powdered  skimmed  milk.  A  thin  float  of  fat  appeared  on  the 
surface  of  tlie  milk  in  the  necks  of  the  bottles  in  which  the  milk  was  delivered, 
and  this  difficulty  was  never  entirely  overcome.  This  loss  of  fat  was  com- 
pensated for,  however,  so  that  the  remaining  emulsion  contained  the  required 
4  per  cent,  and  the  float  was  removed  and  discarded.  It  is  believed  that  the 
ingredients  and  the  machine  used  in  this  study  are  capable  of  producing  better 
results  than  we  obtained,  but  it  is  doubtful  if  better  results  are  likely  to  be 
obtained  in  commercial  practice  at  the  present  time." 

Experimental  data  reported  are  summarized  in  the  table  which  follows : 

Results  of  feeding  experiments  comparing  dried  milk  powders  with  ichole  milk 

in  infant  feeding. 


Group. 

Kind  of  milk. 

Num- 
ber of 
babies. 

Average  initial 
age. 

Average  initial 
weight. 

Dura- 
tion of 
feeding. 

Aver- 
age 
dailv 
gain. 

1 

Grade  A 

27 
30 

14 

Months. 
3 
3 

4 

Days. 
20.5 
20.0 

Lbs. 
10 
10 

12 

Oz. 

14.2 
6.8 

4.2 

Days. 
66.8 
71.1 

69.1 

Oz. 
n.63 

2 

.90 

3 

Skim  milk  powder  and  unsalted 
butter 

.82 

As  regards  safety,  "  such  laboratory  analyses  as  were  made  indicate  that 
the  dry  milk  powders  and  their  remade  products  used  in  this  study  are  safe 
for  infant  feeding." 
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With  respect  to  usefulness,  the  conclusion  is  that  "  while  Rain  In  weight  alone 
is  not  suflident  evidence  on  which  to  base  tinal  conclusions  relative  to  the 
adequacy  of  a  food  for  infant  feeding,  and  while  it  may  prove  that  excess  gain 
over  that  which  has  been  considered  normal  may  not  be  desirable,  the  foregoing 
figures  seem  to  indicate  that  the  whole  milk  powder  and  the  skimmed  milk 
powder  and  unsalted  butter  employed  in  this  study  are  useful  in  infant  feeding, 
and  further — and  especially  in  the  case  of  the  whole  milk  i)(>wder.  and  in  the 
case  of  babies  who  are  undernourished  and  who  digest  natural  milk  badly — 
these  remade  milks  may  have  points  of  distinct  advantage  in  infant  feeding. 
The  figures  also  warrant  the  conclusion  that  reconstituted,  reconstructed,  and 
natural  milks  differ  in  their  effects  when  fed  to  infants;  and  that  reconsti- 
tuted and  reconstructed  milks  should  be  labeled  and  sold  for  what  they  are, 
aud  that  they  should  not  be  substituted  and  sold  for  natural  milk  in  a  manner 
to  deceive  the  purchaser.  The  figures  further  confirm  the  previous  conclusion 
of  the  safety  of  the  brand  of  remade  milk  used  in  infant  feeding." 

Data  as  to  the  comparative  value  of  reconstituted,  reconstructed,  and  natural 
milk  in  infant  feeding  with  special  reference  to  the  influence  of  the  different 
milks  on  the  babies'  general  development,  activity,  teething,  and  disposition 
"  strengthen  the  conclusions  already  drawn — viz,  that  reconstituted  and  recon- 
structed milks  of  the  brand  employed  are  safe  and  useful  for  infant  feeding, 
and  that  in  certain  respects,  particularly  in  the  case  of  reconstituted  milk  and 
in  the  cases  of  babies  who  digest  natural  milk  badly,  they  may  have  points 
of  distinct  advantage.  The  opinions  of  the  nurses  further  strengthen  the  con- 
clusion previously  arrived  at  that  reconstituted,  reconstructed,  and  natural 
milks  differ  in  their  effects  when  fed  to  infants. 

"The  facilities  available  for  this  study  permitted  the  use  of  only  one  brand 
of  dried  milk  powder.  Therefore  no  conclusions  are  drawn  relative  to  the 
safety,  usefulness,  advantages,  or  disadvantages  of  other  brands." 

The  application  of  butter-flour  feeding  to  infant  feeding,  H.  Klein- 
8CHMIDT  {Berlin.  Klin.  Wchnschr.,  56  {1919),  No.  29,  pp.  673-675).— This  is  a 
discussion  of  the  merits  of  the  butter-flour  preparation  described  by  Tiirk  (E.  S. 
R.,  42,  p.  2.^5)  as  a  substitute  for  milk  in  infant  feeding.  The  author  recom- 
mends the  preparation  for  infants  above  the  age  of  13  days  and  body  weight 
of  2.000  gm.  (4.4  lbs.),  the  proportions  of  butter  and  flour  varying  with  the  age 
of  the  child.  It  is  considered  particularly  desirable  for  infants  suffering  from 
severe  inanition,  infection,  and  constitutional  abnormality,  but  is  not  recom- 
mended in  cases  of  disorders  of  the  alimentary  tract. 

Accessory  food  factor.s  in  infant  feeding  {Lancet  [London],  1920,  I,  No. 
11,  pp.  60//-607).— Essentially  noted  from  another  source  (E.  S.  R.,  43,  p.  166). 

Effect  of  heat  on  the  antiscorbutic  accessory  factor  of  vegetable  and 
fruit  juices,  E.  M.  Dki.k  {Biochon.  Joiir.,  llf  {1920),  No.  2,  pp.  211-228,  Jitjs. 
.}). — Experiments  are  descrii)ed  in  which  the  juice  of  fresh  cabbages,  swedes, 
and  oranges  was  fed  to  young  guinea  pigs  as  the  sole  anti.scorbutic  factor  in  a 
basal  ration  of  oats  and  bran  ad  libitum  and  fi'om  60  to  00  cc.  autoclaved  milk 
daily.  This  rather  liberal  milk  ration  was  adopted  as  producing  healthier  ani- 
mals while  not  affecting  appreciiibly  the  onset  of  scurvy. 

The  minimal  daily  dose  of  the  raw  juice  for  the  adequate  protection  of  young 
guinea  pigs  was  about  1  cc.  of  cabbage,  2.5  cc.  swede,  and  1.5  cc.  orange  juice, 
respectively.  On  heating  the  juices  to  100°  C.  for  an  hour  the  orange  juice  did 
not  show  any  marked  deterioration  of  antiscorbutic  properties,  while  it  re- 
quired twice  the  dose  of  the  raw  juice  in  tlie  case  of  the  swede  and  at  least 
7.5  times  the  aniount  of  the  raw  juice  of  the  cabbage  to  give  the  necessary 
protection.  Only  at  130°  was  any  definite  deterioration  in  the  orange  juloe 
detected,  about  twice  as  much  being  required  as  of  the  raw  juice.     The  dif- 
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ferences  In  stability  to  heat  of  the  three  juices  did  not  appear  to  he  due  to 
their  H-ion  concentration. 

The  growth  curves  recorded  in  these  experiments  furnisli  evidence  that 
grovi'th  is  affected  by  the  limitation  of  the  antiscorbutic  factor  in  the  diet  apart 
from  the  appearance  of  definite  symptoms  of  scurvy  and  apart  from  deficiency 
in  the  growth-promoting  vitamins. 

The  stability  of  the  swede  and  orange  .iuice  at  temperatures  above  100"  is 
thought  by  the  author  to  be  due  possibly  to  the  absence  of  air  during  the 
process  of  heating  in  the  autoclave.  "This  may  well  affect  the  rate  of  de- 
struction, either  directly  by  retarding  oxidation  or  indirectly  by  the  produc- 
tion of  stabilizing  bodies.  The  rather  suriirising  stai)ility  at  130°  in  the  absence 
of  air  suggests  that  there  may  be  advantage  in  adopting  methods  of  caiuiing 
fruit  or  vegetables  at  temperatures  above  boiling  point  for  as  short  a  time  as 
possible  to  insure  sterility.  Further  investigations  into  the  value  of  canned 
products  would  appear  to  be  desirable." 

Orbital  hemorrhage  with  proptosis  in  experimental  scurvy,  S.  S.  Zilva 
and  G.  F.  Still  {Lancet  [London],  1920,  I,  No.  19,  p.  1008).— The  authors  re- 
port a  case  of  exoitthalmos  and  hemorrhage  of  the  eyelids  in  a  monkey  which 
had  been  fed  for  about  two  months  on  a  scorbutic  diet.  Recovery  was  rapid 
on  the  administration  of  double  strength  decitrated  lemon  .iuice  as  an  anti- 
scorbutic. Attention  is  called  to  the  fact  that  the  exopthalmos  affected  the 
left  eye,  which  is  in  agreement  with  the  special  tendency  to  a  similar  left-eye 
infection  in  scorbutic  infants. 

The  apparent  influence  of  a  diet  of  carbohydrates  on  the  pancreas  rem- 
nant of  partially  pancreatectoniized  dogs,  V.  W.  Jensen  and  A.  J.  Carlson 
(Amer.  Jour.  Physiol,  51  (1920),  No.  3,  pp.  Jf23-429). — From  experiments 
undertaken  with  the  view  of  determining  more  definitely  whether  a  carbo- 
hydrate diet  prevents  pancreatic  hypertrophy  or  induces  pancreatic  degeneration 
after  partial  pancreatectomy,  the  authors  conclude  that  while  their  results, 
in  general,  support  the  view  that  a  liberal  carbohydrate  diet  tends  to  change 
diabetes  levis  into  diabetes  gravis  after  partial  pancreatectomy  in  dogs,  the 
question  can  be  definitely  settled  by  the  statistical  method  only,  using  a  large 
number  of  animals. 

The  view  that  the  impairment  of  the  pancreas  in  diabetes  is  a  direct  result 
of  physiological  overstrain  is  considered  untenable  in  view  of  the  indications 
from  human  and  comiiarative  physiology  that  starvation  within  limits  tends  to 
re.iuvenate  tissues  in  general. 

Hydrolysis  of  the  muscle  proteins  of  Loligo  breekeri,  Palinurus  japoni- 
cus,  and  Paralithodes  camtschatica,  T.  Okuda,  S.  Uematsu,  K.  Sakata,  and 
K.  Fujikawa  {Jour.  Col.  Affr.,  Imp.  Univ.  Tokyo,  7  {1919),  No.  1,  pp.  39-54). — ' 
Determinations  are  reported  of  the  hydrolysis  products  of  the  muscle  pro- 
teins of  L.  breclceri,  a  raollusk  and  of  Palinurus  japonicus  and  Paralithodes 
camtschatica,  two  Crustacea. 

The  results  of  these  studies,  together  with  those  of  previous  studies  by 
the  senior  author  and  collaborators  and  similar  studies  from  the  literature, 
are  summarized  in  a  table  which  makes  possible  a  comparison  of  the  hydrolysis 
products  of  mammals,  birds,  fish,  Crustacea,  and  Mollusca. 

It  is  pointed  out  that  while  there  are  differences  in  the  amounts  of  the 
hydrolytic  products  of  the  various  muscle  proteins,  these  differences  are  more 
marked  in  tlie  case  of  the  amino  acids  wliich  can  be  synthesized  in  the  animal 
body  than  of  the  physiologically  more  inTi^ortant  amino  acids  which  can  not  be 
synthesized.  The  quantity  of  lysin  tended  to  be  slightly  larger  and  the  arginin 
smaller  in  the  muscle  proteins  of  the  vertebrates  than  in  those  of  the  in- 
vertebrates. 
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Hydrolysis  of  the  iniisch'  proteins  of  the  whale  and  the  cod,  Y.  Okuda, 
T.  (iKi.MoTo,  aiitl  T.  Yada  (Jour.  Col.  Aijr.,  Imp.  I'niv.  Tokyo,  7  {1919),  No.  1,  pp. 
..'D-.il). — Continuing  the  comparison  of  the  O(jnipositioii  of  the  muscle  sub- 
stancos  of  atpiatic  animals  (K.  S.  K..  40,  p.  171),  analyses  are  reported  of  the 
liydrolysis  products  of  the  inuscl(>  proteins  of  the  whale  and   the  cod. 

Flirt  tier  data  concernins  the  aUeged  relation  of  catalasc  to  animal  oxi- 
dations, U.  L.  Stehi-e  and  A.  C.  McCarty  (Jour.  Biol.  Chcni.,  42  (1020),  No.  2, 
pp.  269-272). — Further  evidence  in  support  of  the  previous  sugj^estion  (E.  S. 
II.,  42,  p.  259)  that  fluctuations  in  cataiase  content  of  tlie  blood  are  due  to 
Muctuations  in  tlie  number  of  red  blood  cells  and  not  to  variations  in  mota- 
holism  as  allefjed  by  Burge  (K.  S.  R.,  40,  p.  TOG)  is  presented  in  a  series  of 
exi)erinients  in  which  measurements  were  made  of  the  CO2  production  and 
heuiojilobin  and  cataiase  contents  of  rabbit  and  cat  blood  drawn  to  correspond 
as  nearly  us  possible  to  successive  periods  of  normal  and  high  metabolism,  the 
latter  produced  by  rapid  cooling  of  the  body. 

The  results  of  these  experiments  are  considered  to  demonstrate  conclusively 
that  there  may  be  great  variations  in  the  rate  of  animal  nretabolLsm  without 
any  corresponding  change  in  tlie  cataiase  content  of  tlie  blood. 
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Studies  in  the  preservation  of  corn  silage,  S.  I.  Bechdel  {Pennsylvania 
Sta.  Rpt.  1916,  pp.  323-3.'f8). — Investigations  of  the  normal  fermentation  tem- 
peratures of  corn  silage  and  the  influence  of  the  material  used  in  constructing 
tlie  silo  on  the  composition  and  quality  of  the  silage  are  reported.  Five  silos 
were  used,  two  of  the  patent  wood-stave  type  and  one  each  of  concrete  block 
(.solid  wall),  hollow-tile  block,  and  monolithic  concrete. 

The  maximum  temperature  attained  was  slightly  in  excess  of  80°  F.  and 
was  approximately  the  same  with  all  types.  Since  the  quality  of  silage  was 
excellent  in  all  cases  it  is  concluded  that  higher  temperatures  are  unnecessary. 

Thirteen  comparisons  all  indicated  that  the  total  acidity  of  silage  near  the 
center  of  the  silo  is  greater  than  that  of  samples  collected  near  the  walls.  In 
the  later  case  there  was  also  proportionally  more  acetic  and  less  lactic  acid, 
a  difl"erence  attributed  to  less  firm  packing  close  to  the  walls. 

The  proportion  of  lactic  acid  developed  in  the  stave  silos  was  higher  than 
in  the  concrete  types,  but  otherwise  there  were  no  characteristic  differences  in 
chemical  composition  between  the  silages  made  in  the  different  silos. 

A  contribution  to  the  bacteriology  of  silage,  J.  M.  Sherman  {Pciin/tyl- 
vania  ISta.  Rpt.  1916,  pp.  295-300). — I'reviously  noted  from  another  source 
(E.  S.  R.,  35,  p.  769;  3G,  p.  611). 

On  the  hydrolysis  of  straw,  [F.]  IIoNCAjfr  {Landw.  Vejs.  Sta.,  95  {1919), 
No.  1-3,  pp.  69-89). — This  paper,  read  at  a  meeting  of  the  Association  of  Agri- 
lultural  Experiment  Stations  in  Germany,  consists  of  a  general  summary  of 
nu^thods  used  in  hydrolyzing  straw  for  feeding  purposes  and  preliminary  re- 
ports of  some  digestion  trials  with  sheep.  Remarks  by  other  speakers  follow 
the  main  paper. 

It  is  concluded  that  hydrolysis  under  pressure  results  in  greater  lo.ss  of 
organic  matter  than  cooking  in  open  vesseLs.  Hydrolysis  with  sodium  hydroxid 
produced  substantial  increases  in  digestibility  of  rye  straw,  barley  straw,  and 
oat  straw,  but  only  slight  increases  in  the  case  of  pea  straw,  seed  beet  straw, 
and  rape  straw. 

Steer  feeding  experiments,  W.  II.  Tomiiave  and  P.  Gerlattgh  {Pennsyl- 
vania fit  11.  Rpt.  1916,  219-251,  pis.  8). — This  paper  is  divided  into  three  parts. 
The  experimental  results  reported  in  part  1  dealt  with  the  place  of  silage  in 
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the  futtening  ration  and  formed  the  1915-16  results  in  a  3-yoar  summary  noted 
from  Bulletin  145  (B.  S.  R.,  37,  p.  365). 

Tart  2  gives  the  results  from  2  lots  of  6  promising  9S0-lb.  steers  fefl  140 
days  beginning  November  17,  1915.  Lot  2,  which  received  corn,  cottonseed  meal, 
corn  silage,  and  mixed  hay,  made  an  average  daily  gain  of  2.17  lbs.  per  head. 
Lot  1,  which  received  the  same  ration  as  lot  2,  except  that  5  lbs.  of  molasses 
was  substituted  for  5  lbs.  of  corn,  made  a  daily  gain  of  2.36  lbs.,  but  did  not 
show  as  much  finish  as  lot  1. 

In  part  3  it  is  reported  that  a  group  of  12  thin  steers  were  carried  through 
the  winter  in  good  condition  on  corn  stover,  mixed  hay,  and  a  ration  of  2.5  lbs. 
of  cottonseed  meal  per  1,000  lbs.  live  weight.  On  March  15  ear  corn  was 
added  to  the  ration  and  on  May  18  the  steers  were  put  on  blue-gi'ass  pasture, 
supplemented  with  corn  and  cottonseed  meal,  for  an  8-weeks'  finishing  period. 
The  average  daily  gain  up  to  March  15  was  0.78  lb.  per  head  and  after  that 
date  1.83  lbs. 

Individual  weights  and  feeding  records  are  given  in  the  reports  of  all  three 
experiments. 

Records  of  body  measurements  of  steers,  B.  O.  Seveeson  and  P.  Geklaugh 
(Pennsylvania  Sta.  Rpt.  1916,  pp.  251-282). — Tables  are  presented  similar  to 
those  previously  noted  (E.  S.  R.,  38,  p.  69)  giving  the  individual  body  measure- 
ments (23  dimensions)  of  the  84  steers  used  in  the  experiments  noted  above, 
both  at  the  beginning  and  at  the  end  of  the  feeding  periods. 

Ground  soy  beans  for  fattening  cattle,  F.  G.  King  (Indiana  Sta.  Bui.  237 
(1920),  pp.  3-6). — A  summary  of  three  comparisons  between  ground  soy  beans 
and  cottonseed  meal  as  supplements  to  corn  for  fattening  steers  is  presented. 
The  detailed  results  have  been  noted  from  Bulletins  167,  178,  and  183  (E.  S.  R., 
■35,  p.  475).  The  cattle  did  not  relish  the  ground  soy  beans  as  a  daily  feed 
for  more  than  a  limited  period  (say  100  days),  but  when  palatable  this  feed 
was  as  efficient  as  cottonseed  meal.  The  chemical  analyses  of  the  samples  of 
soy  beans  and  cottonseed  meal  are  also  averaged.  No  oil  was  extracted  from 
the  soy  beans  and  they  had  an  average  fat  content  of  nearly  19  per  cent.  It  is 
predicted  that  soy-bean  oil  meal  would  prove  a  still  more  satisfactory  feed. 

Problems  of  sheep  breeding,  I,  F.  Aekeboe  et  al.  (Arb.  Deut.  Landto. 
Oesell.,  No.  293  (1918),  pp.  190,  pi.  1). — This  publication  includes  the  following 
papers :  Types  of  Sheep  Farming,  by  Aereboe ;  I^reeding,  by  Brodermann ;  Sheep 
Pastures,  by  Ulrichs ;  The  Condition  of  Teeth  in  Relation  to  the  Age  of  Sheep, 
by  Ulrichs;  Profitableness  of  Sheep  Raising,  by  [G.^  Stiegcr ;  Sheep  Diseases, 
by  [R.]  von  Ostertag,  and  Sheep  Barns,  by  [A.]  Blume. 

Maintenance  rations  for  breeding  flocks  of  mutton  and  wool  types  of 
sheep,  O.  B.  Severson  (Pennsylvania  Sta.  Rpt.  1916,  pp.  113-218,  pis.  25). — 
This  is  the  complete  report  of  experiments  noted  from  Bulletin  144  (E.  S.  R., 
36,  p.  667).  Individual  weights,  and  feeding,  lambing,  and  wool  records  are 
tabulated  in  detail. 

The  accounts  of  a  Hampshire  flock  in  1918-19,  D.  Hall  (Jour.  Min. 
Agr.  [Lo7idon],  21  (1920),  No.  2,  pp.  126-132,  fig.  i).— The  author  sunnnarizes 
a  year's  financial  records  of  a  flock  of  281  Hampshire  ewes  belonging  to  the 
Lord  Wandsworth  Institution,  the  attempt  being  made  to  separate  the  costs  of 
pedigree  sheep  raising  from  the  costs  of  the  other  farm  enterprises. 

It  was  found  that  the  British  Government's  price-fixing  policies  whereby  no 
premium  was  allowed  for  spring  lamb  made  sheep  raising  on  arable  land  very 
unprofitable.  "  The  accounts  further  illustrate  the  unremunerative  character 
of  pedigree  stock  breeding  in  the  early  years  before  the  name  of  the  herd  or 
flock  has  been  made.     The  quality  of  the  produce  may  be  undeniable,  but  a 
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place  in  the  clmnued  circle  of  big  prices  depeiuls  very  much  upon  the  personal 
skill  and  advertising  art  of  the  owner." 

A  map  is  presented  showing  the  decline  in  sheep  breeding  in  different  parts 
of  England. 

Further  studies  on  the  influence  of  humidity  upon  the  strength  and 
elasticity  of  wool  fiber,  J.  I.  H.\iu)y  (Jovr.  A(jr.  Research  iU.  S.],  19  {1920), 
No.  2,  pp.  55-62,  fiijs.  Jf). — Additional  determinations  of  the  mechanical  prop- 
erties of  wool  liber  at  the  Wyoming  Experiment  Station  are  reported  in  con- 
tinuation of  work  previously  noted  (E.  S.  R.,  30,  p.  774).  Most  of  the  observa- 
tions were  made  on  a  set  of  four  samples  of  different  average  diameters  at 
five  relative  humidities,  vie,  40,  50,  60,  70,  and  80  per  cent.  Observations  on  one 
of  the  samples  was  made  at  100  per  cent  humidity. 

The  ultimate  strength  of  both  scoured  and  unsecured  wool  per  unit  of  cross- 
section  area  decreased  irregularly  as  the  humidity  changed  from  40  to  80  per 
cent.  The  strength  of  unsecured  wool  then  increased  as  the'  saturation  point 
was  reached,  while  the  str(?ngth  of  scoured  wool  remained  substantially  un- 
change<l.  The  elastic  limit  increased  steadily  until  it  reached  a  maximum  at 
80  per  cent  humidity  and  then  declined  abruptly. 

I  Particularly  in  the  case  of  the  finer  wools,  the  ultimate  strength  seemed  to 
vary  as  the  diameter  of  a  fiber,  and  not  as  the  cross-section  area  (square  of 
the  diameter). 
Regulations  of  the  Secretary  of  Agriculture  under  the  United  States 
Warehouse  Act  of  August  11,  1916,  as  amended  July  24,  1919. — Regu- 
lations for  wool  warehouses  (C7.  S.  Dept.  Agr.,  Off.  Sec.  Circ.  150  {1920),  pp. 
5/).— This  publication  includes  the  text  of  the  United  States  Warehouse  Act 
and  the  regulations  for  wool  warehouses  promulgated  June  18,  1920. 

Variations  in  farrow,  with  special  reference  to  the  birth  weight  of  pigs, 
W.  J.  Carmichael  and  J.  B.  Uice  {Illinois  Sta.  Bui.  226  {1920),  pp.  67-95,  fig. 
1). — The  authors  tabulate  and  discuss  a  large  amount  of  data  extracted  from 
the  farrowing  records  of  the  university  herd  of  swine  from  1903  to  1916.  Many 
of  the  tables  have  the  form  of  frequency  distributions  and  correlation  tables, 
but  averages  and  percentages  are  the  only  statistical  determinations  attempted. 
The  following  table  summarizes  such  of  the  records  as  arc  grouped  by 
breeds,  omitting  the  two  litters  of  Hampshires: 

Relation  of  breed  of  hogs  to  gestation  period,  fertility,  and  birth  weights. 


A  V  cr- 
ape 
age  of 
sow. 

Num- 
ber of 
Rcsta- 
tion 
records. 

Gftslation  period. 

rigs 

per 

litter. 

Average 

weight  of 

litter. 

Average 

Breed. 

Aver- 
age. 

Short- 
est. 

Long- 
est. 

weight  oi 
pig. 

Rcrkshiro 

17ar.?. 
2.42 
2.52 
2.04 
2.34 
2.28 
2.85 

293 
30 
62 
48 
32 
30 

Days. 
115.4 
113.0 
113.1 
114.6 
113.8 
113.2 

Days. 
98 
106 
102 
107 

no 

107 

Days. 
124 
119 
118 
118 
123 
117 

7.42 
9.59 
8.74 
6.57 
9.43 
11.58 

Pounds. 
19.3 
24.8 
19.7 
16.5 
24.4 
30.1 

Pounds. 
2.61 

Chesti'F  Wliito            

2.  .59 

I'liroc-.Icrsi'v 

2.2,5 
2.50 

Tatnworth 

2.  .58 

2.60 

In  the  treatment  of  the  mutual  relation.ships  of  length  of  gestation,  age  of 
sow,  size  of  litter,  birth  weight,  order  of  farrowing,  sex  ratio,  and  still  births, 
the  records  of  all  breeds  and  a  few  crossbred  litters  are  combined. 

The  average  gestation  period  was  114.58  days.  The  length  of  gestation 
seemed  not  to  be  influenced  by  the  age  of  the  sow.  Litter  size  was  not  affected 
by   length  of  gestation,   but   sows  under  two   years  of   age  produced   litters 
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avorasing  7.5  pigs,  while  litters  from  older  sows  averaged  8.G  pigs.  The  pigs 
farrowed  hy  young  sows  averaged  2.44  lbs.  in  weight,  and  those  from  older 
sows  2.61  lbs.  Where  successive  litters  were  secured  from  the  same  sow  there 
was,  in  general,  an  increase  in  the  number  of  pigs  per  litt(>r  and  in  the  weight 
of  individual  pigs  up  to  the  fourth  litter.  Older  sows  farrowed  a  liigher  pro- 
portion of  dead  or  innnature  pigs  than  the  younger  sows. 

Among  5,657  pigs  whose  sex  was  recorded,  51.9  per  cent  were  males.  Of 
pigs  born  dead,  about  56  per  cent  were  males.  In  261  litters  where  the  order 
of  birth  was  (*«erved,  males  formed  59.4  per  cent  of  the  pigs  farrowed  first 
and  51  per  cent  of  those  farrowed  last. 

Variation  of  individual  pigs  in  economy  of  s^in,  R.  C.  Asiiby  and  A.  W. 
Malcoaison  (Jour.  Agr.  Research  [C/.  -S'.],  W  {1D20),  No.  5,  pp.  225-23-',).— Thi^ 
paper  gives  the  complete  details  of  an  investigation  at  the  Minnesota  Experi- 
ment Station,  previously  noted  from  preliminary  reports  (E.  S.  R.,  41,  p.  772). 
When  the  pigs  in  each  group  were  arranged  in  order  of  daily  gain,  and  in  order 
of  economy  of  gain,  it  was  found  that  more  than  60  per  cent  of  the  fastest 
growing  pigs  were  also  distinctly  economical  producers,  but  when  all  the  63  pigs 
were  considered  the  coefficient  of  correlation  between  rate  and  economy  of  gain 
(each  measured  as  percentage  of  group  mean)  w^as  distinctly  negative 
(— 0.452±0.068). 

Dry  lot  V.  pasture  crop  for  growing  pigs  with  a  self-feeder,  H.  H. 
Havner  and  P.  Gerlaugh  {Pennsylvania  Sta.  Rpt.  1916,  pp.  109-111,  pis.  Jf, 
fig.  1). — A  comparison  between  dry  lot  and  pasture  for  feeding  40-lb.  pigs  is 
reported,  differing  from  the  two  similar  comparisons  previously  noted  (E.  S.  R., 
38,  p.  69)  in  that  the  animals  had  free  choice  of  tlie  feeds  offered  (corn  meal 
and  tankage).  The  pasture  was  oats  and  peas  for  5  weeks,  and  then  rape  for 
14  weeks. 

Considering  the  entire  19  weeks,  tlie  IS  pigs  not  on  pasture  made  an  average 
daily  gain  of  0.77  lb.  per  head  while  the  20  in  the  pasture  group  gained  1.04  lbs. 
per  head  daily.  The  costs  of  the  feeds  are  recorded  but  not  the  amounts  con- 
sumed. Gains  were  produced  more  cheaply  by  the  pasture  group.  During  the 
first  5  weeks  corn  and  tankage  were  selected  by  the  dry  lot  in  the  proportion 
6.9 : 1  and  by  the  pasture  group  in  the  proportion  16.1 : 1.  The  total  consumption 
for  the  19  weeks  showed  the  proportions  to  be  9ri :  1  and  21. G  :  1,  respectively. 

Maintaining  brood  sows,  H.  H.  Havner  and  M.  F.  Giumes  {Pennsylvania 
Sta.  Rpt.  1916,  pp.  89-106). — A  summary  of  an  experiment  conducted  in  the 
winter  of  1914-15  and  the  complete  data  (individual  weights,  feeding  records, 
costs,  etc.)  of  a  duplicate  experiment  the  following  year  are  presented. 

Four  lots  of  5  sows  were  used  each  year,  several  breeds  being  represented  in 
each  lot.  The  following  feeds  were  offered  the  respective  lots  before  farrowing 
(1)  Alfalfa  hay,  plus  a  little  corn  at  the  beginning;  (2)  alfalfa  hay  with  corn 
throughout;  (3)  corn  and  tankage,  10:1;  and  (4)  corn  meal,  gi'ound  oats,  and 
wheat  middlings  1:1:1.  After  farrowing  all  received  the  same  feed  mixture, 
viz,  corn  meal,  middlings,  bran,  and  tankage,  4:3:1:1,  the  bran  being  omitted 
after  3  weeks. 

In  each  year  the  lot  fed  mainly  on  alfalfa  lost  in  weight  and  were  in  poor 
condition  at  farrowing,  while  the  other  lots  all  gained.  During  the  nursing 
period  the  alfalfa-fed  sows  consumed  m«re  feed  than  the  other  lots,  and  there- 
fore the  cost  of  carrying  these  sows  from  the  beginning  of  pregnancy  to  the  end 
of  the  weaning  period  was  not  lower  than  the  costs  in  the  case  of  lots  2  and  3. 
The  mixture  fed  lot  4  prior  to  parturition  is  deemed  too  expensive,  since  better 
and  more  economical  results  were  secured  with  lots  2  and  3. 

In  1914-15  lot  1  averaged  4.5  pigs  per  litter,  lot  2  produced  6,  and  lots  3  and 
4,  7.3  each.     The  corresponding  figures  for  1915-16  were  7.4,  7.8,  10.2,  and  4.5. 
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Lot  2  prodiiood  the  heaviest  pigs  and  lot  4  the  lightest  in  the  first  experiment, 
and  lot  4  tlie  lieavlest  and  lot  1  the  lightest  in  the  second  experiment. 

Swine  feeding  experiments  with  oil  cakes  and  other  feeding  stuffs, 
MOllilk  (Ztschr.  Landw.  Kanimer  Braunschweig,  89  (1920),  No.  3,  pp.  33,  34; 
also  in  Detit.  Landw.  Tierzucht,  24  (1920),  No.  11,  pp.  173,  174).— Ten  lots  of 
four  oO-kg.  hogs  were  fed  for  one  or  two  4-week  periods.  Six  lots  received  rye 
bran  and  an  oil  cake  meal  (1:2),  3  lots  a  tish  meal  as  20  per  cent  of  the  con- 
centrate ration,  and  the  remaining  lot  a  connnercial  hog  feed.  The  daily  con- 
centrate ration  was  1.5  kg.  per  head,  and  all  hogs  had  free  access  to  fre.sh 
mangels. 

The  lot  fed  codlish  meal  and  corn  feed  meal  made  a  total  gain  of  910  kg.  in 
8  weeks.  The  lot  fed  herring  meal  and  rye  bran  gained  844  kg.  and  that  fed 
codfish  meal  and  rye  bran  665  kg.  These  were  the  best  gains.  The  gains  in 
the  4  cake-fed  lots  that  were  continued  8  weeks  varied  from  035  to  422  kg.,  with 
rape  seed  oil  meal  producing  tlie  most  and  peanut  oil  meal  the  least  gains,  while 
palm  kernel  oil  cake  (coarsely  ground)  and  coconut  oil  meal  were  intermediate 
in  value.  Lots  fed  corn  oil  meal  and  ground  soy  beans  were  continued  only  4 
weeks.  In  this  period  the  latter  feed  produced  nearly  the  same  gain  as  rape 
seed  cake,  while  the  former  i)ruduced  only  247  kg.,  whicli  was  the  same  as  the 
palm  nut  meal. 

American  mules  as  substitutes  for  draft  horses  and  work  oxen  (Nadir, 
Dcut.  Landw.  Gescll.  Ostcrr.,  n.  ser.,  4  (1920),  No.  1,  pp.  7,  8). — This  is  an 
editorial  discussion  advocating  the  imjjortation  of  mules  from  the  United  States 
to  be  used  as  work  animals  on  farms  in  German  Austria  and  Czecho-Slovakia. 
It  is  stated  that  practically  all  the  horses  and  oxen  have  been  salughtered  for 
food,  and  that  nearby  countries  have  no  work  horses  for  export. 

The  hardiness  and  longevity  of  mules  and  their  economical  use  of  feed  are 
emphasized. 

Utilize  the  mule  for  farm  work,  H.  Cirotteau  (Vie  Campagnc,  16  (1919), 
No.  197,  p.  275). — The  author  suggests  the  use  of  mules  instead  of  horses  as 
work  oxen  (in  French  farms. 

The  study  of  some  feed  mixtures  with  reference  to  their  potential  acid- 
ity and  their  potential  alkalinity,  I,  B.  F.  Kaupp  and  J.  E.  Ivey  (Jour.  Amcr. 
Aitaoc.  Instr.  and  Invest.  I'ouUry  Hush.,  6  (1920),  No.  6,  pp.  57-60,  62,  6'3).— The 
authors  extend  the  table  of  mineral  analyses  of  poultry  feeds  given  in  a  previ- 
ous paper  from  the  North  Carolina  Experiment  Station  (E.  S.  R.,  39,  p.  577), 
note  the  potential  acidity  or  alkalinity  of  34  feeds,  and  report  some  feeding 
experiments. 

All  the  cental  products  examined  (except  wheat  middlings)  were  potentially 
acid,  while  legume  feeds,  green  feeds,  animal  products  (except  whole  eggs),  and 
dried  fish),  limestone  grit,  and  oyster  shell  were  alkaline. 

In  the  feeding  experiments  llie  scratch  feed  consisting  of  corn  and  oats  was 
acid  in  reaction,  while  the  mash  compound  of  middlings,  corn  meal,  oats,  and 
a  protein  supplement  was  alkaline.  The  protein  supplements  tested  wer«  butter- 
milks, nieat-and-bone  meal,  tankage,  blood  meal,  soy-bean  oil  meal,  and  peanut 
feed.  A  table  gives  the  relative  amounts  of  grain  and  mash  consumed  by  each 
of  the  six  lots  of  chicks  in  the  first  three  S-week  periods  after  hatching,  the 
protein  calories  in  the  feed,  the  relative  growth  attained  in  each  period,  and 
the  amount  of  feed  required  per  unit  of  gain.  No  marked  dift'erences  in  growth- 
producing  capacity  are  evident  between  acid  and  base  rations,  although  it  is 
not  certain  that  any  of  the  rations  were  markedly  acid,  since  no  record  was 
kept  of  the  consumption  of  grit.  The  chicks  were  Single  Comb  White  Leg- 
horns, and  the  ones  fed  animal  by-products  began  to  lay  toward  the  end  of  the 
third  period.     Relatively  more  mash  was  consumed  as  laying  began. 
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Studies  relating  to  calcium  metabolism,  W.  P.  Wheeler  {New  York  State 
Sta.  Bui.  ji68  {1919),  pp.  3-^S). — The  author  reports  seven  series  of  experi- 
ments with  chickens  and  clucks  conducted  at  intervals  over  a  term  of  years, 
one  series  dating  back  to  1S97.  The  birds  employed  in  the  respective  series  were 
young  hens,  chicks,  laying  liens,  young  ducks,  ducklings,  mature  nonlaying 
ducks,  and  laying  ducks.  The  basal  rations  fed  to  all  the  birds  were  low  in 
calcium,  tht;  feeds  being  selected  from  the  following  materials:  Cracked  corn, 
corn  meal,  corn  gluten  meal,  starch,  rice,  rice  flour,  wheat  flour,  wheat  gluten, 
apples  (without  seeds),  beef  fat,  bone-free  meat  scrap,  blood  meal,  gelatin,  and 
common  salt.  During  part  of  the  tests  with  mature  hens  the  yolks  and  whites 
of  eggs  and  sour  milk  whey  were  also  fed.  White  quartz  glass  sand  covered 
the  floor,  and  rain  water  was  provided  for  drinking  purposes.  In  addition  to 
the  basal  ration  the  three  lots  in  each  series  received,  respectively,  magnesium, 
strontium,  and  calcium  carbonate,  and  in  some  cases  also  the  corresponding 
phosphates.  Usually  a  lot  consisted  of  six  birds.  They  were  killed  at  intervals 
after  several  weeks  to  a  year's  feeding.  Tables  present  the  skeletal  weights 
of  the  slaughtered  birds  and  mineral  analyses  of  the  axial  and  appendicular 
skeletons  and  the  shells  of  such  eggs  as  were  laid. 

No  instance  was  found  where  magnesium  served  to  any  significant  extent  in 
place  of  calcium  to  form  egg  shells  directly  or  to  replace  the  calcium  withdrawn 
from  the  skeleton  for  egg  production.  Strontium,  on  the  other  hand,  although 
normally  not  a  constituent  of  the  body  or  of  ordinary  feeds,  did  serve  in  place 
of  calcium  in  egg  shells  and  bones. 

"  Whenever  rations  deficient  in  calcium  but  carrying  abundant  supplies  of 
magnesium  were  fed  to  the  common  fowl  and  the  duck,  there  soon  followed  a 
noticeable  shortage  of  calcium  and  of  total  mineral  matter  in  the  bones.  With 
mature  birds  whenever  calcium  was  withdrawn  from  the  skeleton  it  was  usually 
taken  in  larger  proportion  from  the  softer  bones  [axial  skeleton], 

"  When  strontium  salts  were  fed  with  low  calcium  rations  for  several  weeks 
or  months  to  mature  fowls,  these  birds  always  had  heavier  bones  with  more 
mineral  matter  in  them  than  did  similar  birds  fed  corresponding  calcium  or 
magnesium  salts.  Where  strontium  replaced  calcium  in  tlie  bones  of  mature 
birds,  the  ratio  of  replacement  in  every  instance  was  higher  in  the  .softer 
bones."  In  some  cases  after  prolonged  strontium  feeding  more  strontium  than 
calcium  was  found  in  the  feathers. 

Of  the  two  species,  the  common  fowl  showed  the  greater  tolerance  for  stron- 
tium and  the  duck  a  greater  tolerance  for  magnesium.  Ducks  fed  strontium 
were  noticeably  deficient  in  body  fat.  More  eggs  were  secured  from  hens  fed 
strontium  than  from  those  fed  magnesium,  while  only  very  few  eggs  were  laid 
by  strontium-fed  ducks.  Scai-city  of  calcium  reduced  egg  laying  markedly  in 
both  the  fowl  and  the  ducii. 

Somethiiig  about  calcium  in  the  body,  W.  P.  Wheelek  {New  York  State 
Sta.  Bui.  Jf68,  pop.  ccl.  {1919),  pp.  3-11). — A  popular  edition  of  the  above,  em- 
phasizing particularly  the  applications  to  human  and  animal  nutrition. 

Capons  V.  cockerels. — A  comparison  of  their  rate  of  growth  and  feed 
consumption,  R.  H.  Waite  {Maryland  Sta.  Bui.  235  {1920),  pp.  119-132,  figs. 
9). — This  bulletin  reports  the  growth  and  feeding  records  of  two  lots  of  21 
White  Plymouth  Rock  cockerels  hatched  March  28,  1919,  from  the  age  of 
two  months,  when  one  lot  were  caponized,  until  the  following  Febi'uary,  when 
both  were  marketed.  During  the  growing  period  tlie  birds  were  given  corn 
and  wheat  and  a  dry  mash  of  bran,  middlings,  and  beef  scrap  (10: 10:3)  plus 
bone  meal  and  salt.  During  a  3-week  fattening  period,  begun  January  17, 
yellow  corn  and  a  wet  mash  of  cornmeal,  middlings,  beef  scrap,  and  alfalfa 
meal  (10:5:2:3),  and  salt  were  offered. 
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In  the  3.3-w'oek  frrowiii.n-  period  the  cockerels  increased  in  weight  from  1.13  to 
6.73  lbs.  per  bird,  while  the  capons  increased  from  1.1  to  7.42  lbs.  The  cajmns 
did  not  beiiin  their  faster  growth  until  October.  During  the  fattening  period 
the  cock«'rels  gained  only  O.OG  lb.  per  head  while  the  capons  put  on  an  average 
of  0.34  lb.  The  cockerels  coiisuiiumI  10.9.")  lbs.  of  feed  per  pound  of  grain  and 
the  capons  9.5  lbs. 

The  capons  dres.sed  out  with  a  loss  of  6  per  cent  in  weight  and  the  live  cock- 
erels shrank  2.G  per  cent  during  shipment  to  Baltimore.  With  feed  at  3.5  cts., 
capons  at  .')5  cts.  and  live  cockerels  at  34  cts.  a  pound,  there  was  an  average  loss 
of  45  cts.  per  head  on  the  cockerels  and  an  average  profit  of  .$1.24  on  the  capons. 

The  author  deplores  the  erroneous  statements  to  be  found  in  some  poultry 
books  that  capons  grow  much   larger  than  cockerels. 

IBroodiness:  Its  influence  and  control,  II.  R.  Hannas  {New  Jersey  Stas., 
Bints  to  Poultrymeu,  8  {11)20),  No.  10,  pp.  //).— The  economic  loss  due  to 
broodiness  is  illustrated  by  data  secured  at  the  first  Vincland  egg-laying  con- 
test. Some  control  measures  are  suggested. 
The  effect  of  age  of  eggs  on  their  hatching  quality,  R.  H.  Waite  {Mary- 
land Sta.  Bill.  233  {1919),  pp.  81-101,  fhis.  S).— Ob.servations  are  recorded  of 
pe  hatching  percentages  of  a  total  of  20,415  eggs  grouped  according  to  the 
length  of  time  (up  to  28  days)  between  laying  and  the  beginning  of  incubation. 
It  Is  concluded  that  "  the  deterioration  in  hatching  quality  of  eggs  with  age  is 
slight  up  to  the  sixth  or  seventh  day,  but  after  this  period  the  rate  of  deteriora- 
tion is  very  much  accelerated  and  varies  almost  directly  with  the  age."  Eggs 
set  on  the  day  laid  hatched  at  least  as  well  as  those  held  for  a  few  days.  No 
ilifCerences  were  observed  between  Leghorn  and  White  Plymouth  Rock  eggs. 

Data  are  also  presented  showing  that  the  practice  of  turning  eggs  prior  to 
incubation  is  unnecessary  if  not  harmful. 

A  list  of  breeders  of  standard  bred  jjoultry  in  Montana  {Montana  Sta. 
Spec.  Circs.,  6  {1918),  pp.  19;  7  {1920),  pp.  i6').— These  lists  are  classified  by 
breeds. 

Standard  of  perfection  for  rabbits,  cavies,  mice,  rats,  skin  and  fur 
bearing  animals  {Cleveland:  Henry  M.  Adolph,  1920,  pp.  52,  figs.  2). — This  is 
a  formulation  of  exhibition  .standards  for  varieties  of  rabbits  and  guinea  pigs 
recognized  by  the  National  Breeders  and  Fanciers  Association  of  America, 
together  with  briefer  notes  on  mice,  rats,  and  skunks. 

DAIRY  FARMING— DAIRYING. 

Breeding  experiments  with  dairy  cattle,  W.  M.  Regan  {N.  J.  Dept.  Agr. 
Bill.  24  {1920),  pp.  S23-S26) .—The  autlior  outlines  briefly  the  plans  of  two 
breeding  experiments  being  started  by  the  New  Jersey  Experiment  Stations, 
one  of  which  involves  crosses  between  Jerseys  and  Holsteins  and  the  other  a 
study  of  inbreeding  in  Holsteins. 

Calf  rearing,  J.  L.  Bruce  {New  Zeal.  Jour.  Agr.,  20  {1920),  No.  5,  pp.  289- 
298,  figs.  10). — Two  17-week  feeding  experimeiits  are  reported,  each  involving 
4  lots  of  4  calves  less  than  one  week  old  at  the  start.  Except  in  one  lot  the 
ration  during  the  first  2  weeks  consisted  of  whole  milk  exclusively  (8  lbs.  per 
head  daily).  Various  amounts  of  skim  milk  and  home-grown  concentrates 
were  fe<l  during  the  rest  of  the  period,  and  the  calves  had  access  to  pasture. 
There  were  no  deaths. 

In  the  first  experiment,  conducted  at  the  Ruakura  Farm  of  In.struction,  Hamil- 
ton, the  initial  weights  varied  from  301  to  .303  lbs.  per  lot.  In  the  case  of  3 
lots  skim  milk  feeding  (15  lbs.  per  head  daily)  continued  throughout  the  final 


576  EXPERIMENT   STATION  RECORD.  [Vol.43 

15  weeks  with  the  following  results:  (1)  Daily  gain  per  heatl  of  l.Gl  lbs. 
when  the  daily  grain  ration  was  boiled  whole  linseed  8  oz.  and  tlour  2  oz. ;  (2) 
gain  of  1.54  lbs.  on  8  oz.  of  oat'nieal  and  4  oz.  of  cruslied  linseed,  and  (3)  gain 
of  1.77  lbs.  on  9  oz.  of  crushed  linseed.  The  fourth  lot  received  a  grain  ration 
of  linseed  meal  7.5  oz.  and  "  beaii  meal  "  12  oz.  but  was  given  skim  milk  (8  lbs. 
daily)  during  the  tliird  and  fourth  weeks  only.  The  daily  gain  was  1.36  lbs. 
per  head. 

At  tlie  Central  Development  Farm,  Weraroa,  where  the  second  test  was  con- 
ducted, the  initial  weights  varied  from  261  to  280  lbs.  per  lot.  Only  one  lot 
received  skim  milk  (16  lbs.  per  head  daily)  througliout  the  last  15  weeks. 
Linseed  was  also  fed  to  this  lot  (4  oz.  per  day  boiled  to  a  .lelly  in  water),  and 
the  average  daily  gain  was  1.6  lbs.  Two  lots  were  fed  exclusively  on  skim  milk 
(16  lbs.)  during  the  third  and  fourth  week,  and  during  the  final  13  weeks 
received  in  one  case  1  lb.  of  crushed  oats  and  in  the  other  3  oz.  of  linseed 
meal  and  4  oz.  of  flour.  The  daily  gains  per  head  were,  respectively,  1.7  and 
1.5  lbs.  The  fourtli  lot  received  8.5  lbs.  wiiole  milk  per  head  during  the  first 
week  of  the  test,  16  lbs.  of  skim  milk  during  the  second  weelv,  and  an  aqueous 
infusion  of  "bean  meal"  (8  oz.)  and  linseed  meal  (6  oz.)  without  milk  during 
the  last  15  weeks.    The  daily  gain  was  2.3  lbs.  per  liead. 

Suggestions  regarding  dairying  in  northwestern  Kansas,  .1.  B.  Fitch  and 
J.  J.  Bayles  (Kansas  Sta.  Circ.  81  {1920),  pp.  16,  figs.  6). — As  an  example  of 
dairy  farming  in  northwestern  Kansas,  some  results  secured  at  tlie  Colby  sub- 
station witli  a  small  herd  of  grade  Ayrshires  are  outlined.  The  use  of  tlie  pit 
silo  Is  considered  an  important  item  in  successful  dairying  in  tliis  region. 

The  decline  of  alpine  dairy  farming  in  Switzerland,  Austria,  and 
Bavaria,  with  particular  reference  to  the  Bavarian  Allgiiu,  T.  Spann 
(Landto.  Jahrb.  Bnyern,  9  (1919),  No.  9-10,  pp.  505-583) .—This  is  a  study  of  the 
economic  conditions  which  in  recent  decades  have  tended  to  keep  milking  stock 
in  the  valleys  during  the  mountain  pasture  season,  tlie  elevated  pastures  being 
used  chiefly  for  heifers  and  dry  cows.  A  live-stock  census  of  the  Allgjiuer  Alps 
of  Bavaria  is  included. 

A  study  of  the  dairy  herd  records  of  the  Pennsylvania  Experiment  Sta- 
tion, A.  L.  Beam  (Pennsylvania  Sla.  Rpt.  1916,  pp.  353-391,  fif/s.  .3).— This 
consists  of  tabulated  statistics  (with  discussions)  of  milk  and  fat  production 
in  a  grade  Guernsey  herd  of  which  records  have  been  kept  since  1890.  "  No 
selection  has  been  practiced,  every  heifer  calf  being  raised  and  kept  in  the 
herd  regardless  of  its  conformation  and  producing  ability."  The  records  are 
arranged  so  tliat  the  production  of  an  individual  in  successive  lactations  can  be 
studied  conveniently. 

The  annual  milk  yields  of  a  cow  were  found  to  increase  through  the  first 
six  lactations  and  then  decrease  slowly.  The  average  individual  produced 
76  per  cent  of  her  maximum  milk  yield  as  a  two-year  old,  83  per  cent  as  a 
three-year  old,  and  86  per  cent  at  the  age  of  four  years.  The  fat  percentage 
was  highest  in  the  second  lactation. 

"  In  studying  the  records  of  81  cows  which  are  included  in  these  tables,  it 
was  found  tliat  had  these  cows  been  culled  uixm  the  basis  of  their  two-year- 
old  records  in  only  two  cases  would  good  cows  have  been  sacrificed." 

Of  the  seven  herd  sires  employed,  two  failed  to  increase  the  average  milk 
production  of  their  daughters  over  that  of  the  dams. 

Advanced-registry  testing  of  dairy  cows,  F.  W.  Woll  and  P.  I.  Dougherty 
(California  Sta.  Circ.  218  (1920),  pp.  15,  figs.  6). — This  circular  de.scribes  the 
conditions  under  which  advanced-registry  testing  is  conducted  in  California. 
Some  of  the  records  secured  are  cited. 
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A  study  of  forced  feeding  and  methods  used  in  advanced  registry  feed- 
ing, H.  O.  IlENi)t;u.so-\  {Pennsylvania  Sta.  Rpt.  I'JIG,  pp.  303-Jfl9). — The  jiuthor 
tubulates  the  protein  and  energy  in  the  feed  consumed  by  cows  undergoing 
advanced  registry  (year)  tests,  considering  10  Guernsey,  6  Ayrshire,  and  3 
Jersey  records  made  at  the  Pennsylvania  Exparimont  Station,  and  1  Ilolstein 
record  (Missouri  Chief  Josephine)  made  at  the  IMissouri  Station.  The  con- 
sumptions are  compared  with  the  requirements  on  the  Armshy  standard. 

"With  the  Cuernsey  grouj)  it  reciuired  on  the  average  21.91  per  cent  more 
protein  and  lAAVA  per  cent  more  energy  to  produce  a  pound  of  milk,  and  20.21 
l)er  cent  nrore  protein  and  14.94  per  cent  more  energy  to  produce  a  pound  of 
butter  fat  under  forced  feeding  than  under  standard  feeding.  With  the  Ayr- 
shire group  this  was  even  more  apparent.  Here  it  required  on  the  average 
39.58  per  cent  more  protein  and  27.27  per  cent  more  energy  to  produce  a  pound 
of  nulk,  and  39.GS  per  cent  more  protein  and  2.5.67  per  cent  more  energy  to 
produce  a  pound  of  fat.  .  .  .  The  Jer.sey  group  averaged  almost  the  same 
as  the  Guernseys,  and  Missouri  Chief  Josephine  was  somewhat  lower  than  any, 
averaging  only  G.02  per  cent  more  protein  and  20.80  per  cent  more  energy  to 
produce  a  pound  of  milk  and  21.45  per  cent  more  protein  and  12.08  per  cent 
nmre  energy  to  produce  a  pound  of  fat  when  forced  than  if  fed  according  to 
the  standard. 

"  The  average  for  the  20  cows,  which  is  probably  not  far  from  the  amounts 
which  should  be  fed  to  cows  when  running  on  advanced  registry  test  was  27.23 
per  cent  more  protein  and  1G.94  per  cent  more  energy  to  produce  a  pound  of 
milk  and  25.88  per  cent  more  protein  and  10. 4G  per  cent  more  energy  to  produce 
a  pound  of  fat  under  forced  fee<ling  than  under  standard  feeding." 

Experimental  tests  with  a  number  of  reputed  galactogogues  are  also  reported. 
Each  test  was  made  with  10  (in  one  case  9)  cows.  Cows  of  similar  productivity 
were  paired  off  and  fed  (or  otherwise  treated)  simultaneously  or  by  the 
reversal  method  during  two  periods  of  short  duration  (2  days  or  1  week). 
Results  with  feeding  gentian  and  nux  vomica,  injecting  pilocarpin  hydrochlorid, 
applying  alcohol  to  the  udder  prior  to  milking,  and  changes  in  the  character  of 
the  grain  ration  were  negative  or  inconclusive.  Feeding  sodium  bicarbonate  (2 
oz.  per  day)  produced  slight  but  consistent  increases  in  the  amounts  of  jnilk. 
Feeding  of  malt  extract,  which  was  relished  by  tlie  cows,  increased  the  milk 
in  the  case  of  7  of  the  10  cows  and  increased  the  amount  of  fat  in  9  ca.ses. 
Ginger  fed  at  the  rate  of  2  oz.  per  day  was  not  particularly  palatable,  but  the 
percentage  of  fat  was  increased  (varying  from  0.011  to  0.334)  in  all  10  cases, 
and  in  7  cases  the  amount  of  fat  was  increa.sed.  Withholding  water  for  two 
days  tended  to  decrease  the  amounts  of  milk  and  fat.  These  positive  results 
are  deemed  suggestive  rather  than  conclusive. 

Effects  of  drugs  on  milk  and  fat  production,  F.  A.  Hays  and  M.  G.  Thomas 
(Jotir.  Afjr.  Research  [U.  S.],  ID  {1920),  No.  3,  pp.  123-130,  ficjs.  8).— The  galac- 
togogic  properties  of  the  following  substances  were  tested  at  the  Delaware 
Experiment  Station :  Air-slaked  linre,  Fowler's  solution  of  ar.senic,  gentian, 
physostigmin  (eserin)  sulphate,  sodium  bicarbonate,  ginger,  and  two  tonic 
ndxtures,  one  composed  of  linseed  meal,  saltpeter,  ep.soni  salts,  gentian,  fenu- 
grek,  charcoal,  and  snilphur,  and  tlie  other  of  black  sulphid  of  antimony,  sulphur, 
fennel,  caraway,  juniper  berries,  and  common  salt.  The  physostigmin  was 
injected  hypodermically  and  the  others  were  given  with  the  feed  at  the  rate 
o^  2  oz.  per  day.    Each  was  administered  to  four  cows  during  a  5-(lay  period. 

There  was  sonre  evidence  that  the  air-slaked  lime  increased  the  amount  of 
milk  significantly,  and  perhaps  the  amount  of  fat.  Results  with  the  other 
sub.stances  were  entirely  negative. 
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An  economic  method  of  determining  the  average  percentage  of  fat  in  a 
cow's  mill£  for  a  lactation  period,  E.  J.  Shkehy  {Sci.  Proc.  Roy.  Dublin  Soc, 
n.  ser.,  15  (1919),  No.  40,  pp.  5.',6-513,  pi.  1,  figs.  6).— The  author  tabulates  the 
Individual  moniiug  and  evening  milk  yields  and  fat  percentages  of  11  cows  for 
40  consecutive  days  and  similar  daily  data  for  one  cow  during  nearly  9  months, 
the  object  being,  to  find  a  method  of  estimating  the  fat  yield  of  a  lactation  fi-om 
systematic  weighings  of  milk  and  a  limited  number  of  fat  analyses.  It  is  con- 
cluded that  analyses  on  4  successive  days  during  the  nriddle  of  lactation  (par- 
ticularly the  fifth  and  sixth  months)  provide  an  average  fat  percentage  which 
in  genei-al  differs  from  the  true  lactation  average  by  less  than  10  per  cent. 
Samples  for  analysis  are  not  to  be  collected  within  several  weeks  of  change 
to  or  from  pasture. 

The  comparative  variation  of  the  constituent  substances  of  cows'  milk, 
E.  J.  Sheehy  {Sci.  Proc.  Roy.  Duhlin  Soc,  n.  ser.,  15  {1919),  No.  41,  pp.  574- 
584,  flos-  4)- — The  author  tabulates  the  morning  and  evening  milk  and  fat 
yields  of  a  cow  during  82  consecutive  days  and  the  fat  percentage  and  lactom- 
eter reading  of  each  milking,  and  by  Richmond's  formula  estimates  the  total 
solids,  solids-not-fat,  and  water  content  of  each  sample.  From  inspection  of 
these  data  in  tabular  and  graphical  form  it  is  concluded  that  the  fat  is  the 
most  variable  conslituent. 

"A  lactating  cow  produces  water  and  solids-not-fat  in  proportions  which  are 
practically  constant  and  produces  fat  in  proportions  which  bear  no  constant 
ratio  to  the  total  milk,  thus  indicating  that  fat  production  is  influenced  by 
factors  which  are  not  identical  with  those  influencing  the  production  of  the 
other  constituents  of  the  milk." 

Conditions  causing  variation  in  the  reaction  of  freshly  drawn  milk,  L.  L. 
Van  Slyke  and  J.  C.  Baker  iNew  York  State  Sta.  Tech.  Bui.  70  {1919),  pp. 
9;  also  in  Jour.  Biol.  Chem.,  40  {1919),  No.  2,  pp.  345-355).— In  308  samples  of 
cow's  milk,  each  representing  the  foremilk  from  one  quarter  of  the  udder,  the 
H-ion  concentration  varied  from  pH=6.5  to  pH^7.2.  In  83  per  cent  of  the 
samples  pH  was  less  than  6.7G.  In  two  sets  of  samples,  collected  from  the 
separate  teats  of  20  cows,  some  erratic  variations  in  the  reaction  of  milk  from 
the  different  quarters  of  the  udder  of  the  same  cow  were  observed.  In  the 
first  set  the  4  samples  were  approximately  uniform  in  the  case  of  4  animals, 
and  in  the  second  set  (not  presented  in  detail)  they  were  uniform  in  10 
invididuals.  In  one  case  milk  from  the  right  front  quarter  belonged  in  the 
most  acid  group  of  samples,  while  that  from  the  right  hind  quarter  was  the 
only  definitely  alkaline  sample  of  the  80  tested. 

Chemical  analyses  were  made  of  15  samples  of  known  pH  values,  and  leucocyte 
and  streptococcus  counts  were  made  of  the  10  having  the  lowest  H-ion  con- 
centration. In  general,  with  a  decrease  of  acidity  there  was  a  definite 
tendency  toward  a  decrease  in  specific  gravity  and  in  the  percentages  of  fat, 
total  solids,  soli ds-not- fat,  casein,  and  sugar;  and  an  increase  in  noncasein 
protein,  ash,  and  chlorin.  The  samples  of  high  leucocyte  content  were 
alkaline  except  where  acid-producing  streptococci  wei-e  present. 

Because  of  this  relationship  between  leucocytes  and  low  acidity,  which  was 
confirmed  by  observations  on  milk  known  to  have  been  derived  from  diseased 
udders,  the  hypothesis  was  formulated  that  the  lowered  acidity  resulted  from 
the  direct  passage  of  blood  serum  iiito  the  alveoli  through  lesions  caused  by 
bacterial  action.  However,  careful  tests  for  glucose  in  the  milk  serum  were 
negative,  and  it  is  concluded  that  at  least  the  blood  sugars  underwent  trans- 
formation in  the  udder. 

Reaction  of  milk  in  relation  to  the  presence  of  blood  cells  and  of 
specific  bacterial  infections   of  the  udder,   J.   C.  Baker  and  R.   S.   Breed 
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{Jour.  Biol.  Chem.,  J,S  {1920),  No.  1,  pp.  2^/-23o).— Observations  were  made  of 
tlie  acidity  and  the  hnicocyte  and  streptococcus  content  of  124  samples  of  milk, 
as  a  further  test  of  the  above-noted  hypothesis  of  Van  Slyke  and  Baker. 

"  From  the  new  data  here  given,  and  from  liistological  and  •  pliysiological 
considerations,  it  api>ears  that  a  more  exact  statement  of  the  case  would  be 
tJiat  the  infection  causes  the  entrance  of  a  serous  exudate  derived  by  the  gland 
cells  directly  from  the  lymph  rather  than  from  blood.  This  serous  exudate  is 
neither  exactly  like  blootl  serum  nor  milk.  When  the  infection  has  proceeded 
to  the  place  that  actual  rupture  of  tlie  vessels  occurs,  then  unchanged  lymph 
and  bloftd  would  enter.  The  modilications  in  the  secretions  may  be  due  to  a 
weakening  of  the  secretory  activity  of  tlie  cells,  or  the  exudate  may  have  a 
definite  protective  function  against  the  bacterial  infection,  or  botli  conditions 
may  hold  simultaneously."  Desquamation  of  the  glandular  epithelium  ac- 
companies the  secretory  changes. 

Carbonic  acid  and  carbonates  in  cow's  milk,  L.  L.  Van  Slyke  and  J.  C. 
Bakeu  {Sew  York  fitatc  Sta.  Tech.  Bui.  69  {1919),  pp.  9;  also  in  Jour.  Biol. 
Chem.,  40  (1919),  No.  2,  pp.  SSr,-SPf). — The  carbon  dioxid  content  of  25  samples 
of  milk  drawn  fron\  separate  quarters  of  the  udder  varied  from  7  to  80  per  cent 
by  volume,  the  usual  determination  being  about  10  per  cent.  The  Il-ion 
concentration  decreased  in  general  with  Increase  in  CO2.  When  milk  was 
pasteurized  the  CO2  was  decreased,  but  the  Il-ion  concentration  remained  im- 
changed. 

It  is  estimated  that  COj  exists  in  milk  as  H2CO3  and  as  NaHCOa  (or  other 
bicarbonate)  approximately  in  the  proportion  1:2.  The  CO2  tension  in  milk 
seems  to  be  the  same  as  in  other  body  fluids. 

In  making  the  CO2  determinations  the  authors  used  the  method  of  D.  D. 
Van  Slyke  (E.  S.  R.,  37,  p.  804).  A  20  per  cent  solution  of  lactic  acid  was 
used  in  place  of  sulphuric  acid  to  separate  CO2  from  the  carbonates.  The 
lower  CO2  content  of  milk  reported  by  previous  workers  is  attributed  to  the 
faulty  use  of  the  ordinary  vacuum  exhaustion  method  which,  it  was  found, 
failed  to  remove  the  CO.  unless  the  milk  was  kept  spread  out  in  a  tliin  film 
by  constant  agitation. 

Bacteriological  methods  for  determining;  the  quality  of  milk,  IT. — The 
ndvantagos  of  a  carbohydrate  medium  in  the  routine  bacterial  examina- 
tion of  milk,  J.  M.  SiiKRMAN  {Pcnn sylvan ia  Sta.  Rpt.  1916,  pp.  SOI-SIO,  pis.  2, 
fllis.  3).— This  continuation  of  work  noted  in  the  previous  report  (K.  S.  R.,  38, 
p.  74)  has  l)(>en  abstracted  from  another  source  (E.  S.  R.,  36,  p.  875). 

The  determination  of  the  keeping  quality  of  milk,  J.  C  Baker  and  L.  L. 
Van  Slyke  {New  York  State  Sta.  Tech.  Bui.  12  {1919),  pp.  S).— Previously 
noted  from  another  source  (E.  S.  R.,  42,  p.  209). 

A  method  for  the  preliminary  detection  of  abnormal  milks,  J.  C.  Bakeb 
and  L.  L.  Van  Slyke  {New  York  State  Sta.  Tech.  Bui.  71  {1919),  pp.  3-14).— 
Previously  noted  from  another  source  (E.  S.  R.,  42,  p.  209). 

An  epidemic  of  ropy  milk,  H.  A.  Hakding  and  M.  J.  Pruciia  {Illinois  Sta. 
Bui.  228  {1920),  pp.  111-124,  fig.  1). — This  bulletin,  which  is  written  in  a  popu- 
lar style,  consists  of  a  discussion  of  the  cause  of  ropy  milk  and  an  account  of 
the  methods  adopted  to  cope  with  a  severe  outbreak  of  the  infection  among  the 
patrons  of  a  large  milk  plant.  Thorough  pasteurization  (holding  at  140°  F. 
for  30  minutes)  and  the  prevention  of  reinoculation  by  careful  sterilization  of 
cooling  tanks,  milk  pumps,  piping,  bottle  fillers,  and  bottles,  put  an  end  to  com- 
plaints from  customers.  "  Ropy  milk  germs  "  were  found  In  the  water  supply 
of  at  least  one  farm,  and  on  two  occasions  in  material  removed  from  the  udders 
and  flanks  of  cows. 
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Manual  for  the  dairy-plant  worker,  L.  Morelli  and  A.  BiANcni  {Hanuale 
del  Casaro.  Milan:  Ulrico  Hoepli,  1918,  2.  ed.,  pp.  XVI+259,  pi.  1,  figs.  128).— 
This  manual  for  managers  and  technical  workers  in  milk  plants,  creameries, 
and  cheese  factories  covers  in  brief  space  the  handling  of  market  milk  and  the 
manufacture  of  butter  and  cheese,  and  devotes  considerable  attention  to  the 
prol)lems  of  the  cooperative  dairy. 

Advertising;. — A  factor  in  merchandising  dairy  products  (U.  S.  Dept. 
Agr.,  Bur.  Markets,  Fluid  Milk  Market  Rpt.,  1920,  May,  Sup.,  pp.  2;  also  in 
N.  Y.  Produce  Rev.  and  Anier.  Creamer y,  50  {1920),  No.  8,  pp.  528,  530-532).— 
This  article  includes  a  brief  report  of  a  survey  by  the  Bureau  of  Markets  of  the 
publicity  methods  employed  by  milk  dealers,  and  some  suggestions  for  appro- 
priate advertising  copy  emphasizing  the  food  value  of  milk. 

The  1917  expenditures  for  advertising  were  only  about  0.3  per  cent  of  the 
gross  sales,  and  the  1919  expenditures  0.4  per  cent.  There  was  no  general  agree- 
ment as  to  the  most  effective  kind  of  advertising,  but  about  a  quarter  of  the 
expenditure  went  for  space  in  local  newspapers.  Instances  of  cooperative  educa- 
tional campaigns  are  cited. 

VETERINARY  MEDICINE. 

Parasites  and  parasitosis  of  the  domestic  animals,  B.  M.  Underhill 
{New  York:  The  Maemillan  Co.,  1920,  pp.  XIX+319,  figs.  i84).— This  work  on 
the  zoology  and  control  of  animal  parasites  and  the  pathogenesis  and  treat- 
ment of  parasitic  diseases  is  intended  for  use  by  the  student  and  practitioner. 
It  consists  of  three  parts,  part  1  (pp.  1-153)  dealing  with  the  external  para- 
sites; part  2  (pp.  155-310)  with  the  internal  parasites;  and  part  3  (pp.  311-352) 
with  the  pathogenic  protozoa.     A  glossai-y  and  a  subject  index  follow. 

Forage  poisoning:  Character  of  causative  agent,  mode  of  infection, 
means  of  prevention,  and  specific  treatment,  R.  Graham  (Univ.  III.,  Col. 
Agr.  Ext.  Circ.  88  {1920),  pp.  16,  figs.  11). — This  is  a  popular  summary  of  in- 
formation. 

Pyotherapy,  Habtnack  {Berlin.  Tierdrstl.  Wchnschr.,  35  {1919),  No.  34,  pp. 
305-308). — This  is  a  review  of  recent  literature  on  pyotherapy  under  the  fol- 
lowing headings :  History  of  pyotherapy,  preparation,  action,  dosage  and  appli- 
cation of  pyovaccines,  surgical  treatment,  and  success  of  pyotherapy.  A  list  of 
22  references  to  the  literature  is  appended. 

Useful  drugs  {Chicago:  Amer.  Med.  Assoc,  1920,  Jf.  ed.,  pp.  176). — This  is 
the  fourth  edition  of  the  handbook  prepared  under  the  direction  and  supervision 
of  the  council  on  pharmacy  and  chemistry  of  the  American  Medical  Association 
to  supply  the  demand  for  a  less  extensive  materia  medica.  It  consists  of  a  list 
of  the  more  common  useful  drugs,  with  a  brief  discussion  of  their  action,  usage, 
and  dosage.  Among  the  changes  in  the  present  revision  is  the  adoption  of 
nonproprietary  names  such  as  arsphenamin  "  in  place  of  the  monopolistic 
and  nondescriptive  proprietary  titles." 

Culture  media  from  fish,  E.  Harde  and  A.  Hauser  {Compt.  Rend.  Soc. 
Biol.  [Paris],  82  {1919),  No.  31,  pp.  1259,  1260).— The  authors  have  prepared  a 
culture  medium  from  the  common  whiting  by  boiling  500  gm.  of  the  fish  for  20 
minutes  in  a  liter  of  water,  filtering  on  paper,  and  sterilizing  the  filtrate  at  120° 
C.  for  20  minutes,  after  which  it  can  be  used  in  place  of  meat  extract  in  the 
preparation  of  agar  or  gelatin  media.  Another  culture  medium  has  been  made 
by  adding  a  small  piece  of  the  fish  to  8  cc.  of  water  in  an  ordinary  tube  and 
sterilizing  for  20  minutes. 

Preliminary  studies  have  shown  the  two  media  to  be  very  satisfactory  for 
the  growth  of  pneumococcus,  streptococcus,  etc. 
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The  ugglutiiiability  of  attenuated  microorganisms,  P.  Fabry  {Compt. 
h'rml.  fioc.  nUA.  [I'dvin],  M  {1<I20),  No.  7,  pp.  201,  202).— On  cultivatiiif,'  Bacil- 
lus tt/pliosu.s  in  culture  media  containing  incivasing  proportions  of  plienol,  in- 
<i-easing  agglutinating  powers  were  obtained  with  decreasing  strength  of  the 
organism. 

The  presence  and  importance  of  coagglutinins  in  immune  sera,  0.  Sauti 
(Ann.  ](j.  [Rome],  ><>  {HUH),  Xo.  6,  pp.  3.',V-3.5S).—Th\si  is  a  report  of  a  study 
of  the  phenomenon  of  coagglutinin  formation  in  dogs  immunized  against  vari- 
OU.S  organi.sm.s. 

In  the  course  of  immunization  against  typhoid  and  paratyphoid  A  and  P.  of 
normal  dogs,  the  sera  of  which  originally  contained  no  agglutinins  against  the 
various  organisms  used,  not  only  were  agglutinins  formed  for  the  specific 
organisms,  hut  the  sera  acquired  agglutinating  power  against  organisms  of  a 
different  species  from  that  serving  as  antigen.  Weak  agglutinating  power  for 
the  specific  organism  corresponded  with  weak  secondary  agglutinating  proper- 
ties, which  became  stronger  with  stronger  specific  agglutinating  power.  The 
strength  of  the  .secondary  agglutinins  was  not,  however,  in  strict  proportion 
to  that  of  the  primary,  and  differed  with  the  various  antigens  employed.  Both 
the  primary  and  secondary  agglutinins  in  dogs  were  located  principally  hut  not 
exclusively  in  the  pseudoglobulin  fraction  of  the  serum. 

The  administration  of  sera  by  the  respiratory  tract,  A.  Besredka  (.4./m. 
Inst.  Pasteur.  34  (1920),  No.  1.  pp.  5i-.'J^). — In  the  course  of  the  author's  re- 
searches on  anaphylaxis  and  immunity  the  effect  of  the  administration  of  sera 
by  the  respiratory  tract  has  been  studied  on  guinea  pigs  and  rabbits. 

It  was  found  that  the  respiratory  tract  is  capable  of  ab.sorbing  large  quanti- 
ties of  serum  which  causes  no  anaphylactic  shock  in  normal  animals  but  pro- 
vokes anaphylaxis  in  sensitized  animals.  If  the  consistency  of  the  serum  ap- 
I»roaches  the  solid  state  anaphylactic  accidents  are  more  easily  avoided. 

The  method  is  recommended  on  account  of  t*he  rapidity  of  absorption,  absence 
of  danger  of  anaphylaxis,  and  simplicity  of  operative  technique. 

Serological  groupings  of  Vibrion  septique  and  their  relation  to  the  pro- 
duction of  toxin,  M.  UoHERTsoN  {Jour.  Path,  and  Pact.,  23  {1920),  No.  2,  pp. 
l.')3-n0,  pis.  2). — An  examination  of  23  strains  of  V.  septique  for  agglutinating 
properties  indicate<l  that  there  are  at  least  three  serological  types.  The  pres- 
ence of  slight  impurities  in  the  cultures  usually  rendered  them  unagglutinable. 

The  production  of  a  soluble  toxin  was  demonstrated  for  11  strains  tested  for 
this  pro])erty,  equally  potent  toxin  being  obtained  from  old  laboratory  strains 
and  from  tho.se  recently  isolated  from  acute  cases  of  gas  gangrene.  The  toxin 
injected  intravenously  into  rabbits  in  doses  of  from  0.1  to  1  cc,  according  to 
the  potency,  i)roduced  death  in  from  3  to  10  minutes  with  symptoms  of  respira- 
tory disturliance,  paralysis,  and  convulsions.  Monotypical  antitoxins  neu- 
tralized the  toxins  from  cultures  belonging  to  each  of  the  three  types.  A 
•serum  made  with  the  toxin  from  two  strains  belonging  to  the  same  type  pro- 
tected guinea  pigs  against  infection  with  living  cultures  of  V.  septique  belong- 
ing to  the  three  agglutination  types  and  to  a  fourth  strfiin  which  at  present 
stands  in  a  group  by  itself. 

Attention  is  called  to  the  account  by  Meyer  (E.  S.  II.,  34,  p.  479)  of  an  out- 
break of  so-called  symptomatic  anthrax  in  hogs  due  to  an  organism  with  the 
properties  of  V:  septUjue.  An  examination  of  two  strains  of  Pacillus  ehanrwi 
showed  that  they  differed  in  agglutinating  properties  and  in  cultural  and 
morphological  characters  from  all  three  types  of  V.  septique. 

A  study  of  Bacillus  pyogenes,  J.  H.  Bbown  and  M.  L.  Orcutt  {Jour.  Expt. 
Wed.,  32  {1920),  No.  2,  pp.  219-2J,S,  pis.  S,  figs.  4).—"B.  pyogenes  is  probably 
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quite  common  In  this  country,  as  it  is  known  to  be  in  Europe.  A  careful  study 
of  12  strains  from  cattle  and  one  from  a  bog  bas  disclosed  the  following  char- 
acteristics, which  have  not  been  reported  or  have  been  in  dispute: 

"  B.  pyogenes  is  gram-positive  and  pleomorphic,  producing  forms  ranging 
from  short  chains  of  streptococcoid  elements  to  branching  filaments.  It  is 
hemolytic,  producing  the  beta  type  of  hemolysis  in  l)lood  agar.  It  is  not 
hemoglobinophilic,  though  its  growth  is  greatly  favored  by  some  higher  protein 
material,  such  as  egg  albumin,  .serum,  or  blood.  It  ferments  xylose  in  acUli- 
tion  to  the  substances  previously  reporte(^l.  The  coagulation  of  milk  by  B. 
pyogenes  is  primarily  an  enzym  coagulation,  and  the  subsequent  digestion  of 
tlie  curd  takes  place  in  an  acid  medium.  Tlie  intravenous  injection  of  rabbits 
was  invariably  fatal.  The  lesions  most  commonly  developed  were  tliose  of 
the  bones.  Paralysis  was  frequently  produced,  and  in  each  case  was  taused 
by  lesions  in  the  vertebrae  exerting  pressure  against  the  ventral  columns  of 
the  spinal  cord.  Muscle  abscesses  were  also  frequently  produced.  The  authors 
regard  the  organism  as  belonging  to  the  Corynebacteria  rather  than  to  the 
inlluenza  group." 

A  bibliography  of  34  titles  is  included. 

African  coast  fever,  L.  E.  W.  Bevan  {Rhodesia  Agr.  Jour.,  17  (1920),  No.  2, 
pp.  118-129,  pis.  7,  figs.  8). — This  revision  of  the  account  previously  noted  (E. 
S.  R.,  34,  p.  879)  includes  colored  plates  showing  the  life  history  of  the  brown 
tick  {RMpicephalus  appcndiculatus) .  In  addition  to  the  brown  tick,  which  is 
the  chief  offender,  the  disease  is  transmitted  by  R.  evertsi,  R.  simus,  R.  capensis, 
and  R.  nitcns. 

Vaccination  and  serum  prophylaxis  for  anthrax  in  the  province  of  Milan 
during  1918-19,  L.  Cominotti  (Clin.  Vet.  [Milan],  Rass.  Polizia  Sanjt.  e  Ig., 
42  {1920),  No.  15-16,  pp.  499-503).— Jn  the  province  of  Milan  3,740  cattle  were 
vaccinated  for  anthrax  during  1918-19,  and  of  these  580  were  revaccinated  five 
mouths  after  the  first  inoculatioij.  In  cases  of  no  particular  urgency  simple 
vaccination  was  employed,  while  in  cases  of  immediate  urgency  serum  therapy 
was  practiced,  followed  later  by  serum  or  simple  vaccination. 

In  administering  the  serum  20  cc.  was  injected  subcutaneously  at  frequent 
intervals,  the  temperature  of  the  animals  being  taken  twice  daily.  When  the 
temperature  of  the  animal  rose  to  from  41  to  42°  200  cc.  of  the  serum  was  given 
once  intravenously.  This  was  usually  followed  in  a  few  hours  by  a  drop  in  the 
temperature.  Eight  days  after  the  first  injection  of  the  serum  the  animals  were 
vaccinated  in  the  ordinary  manner,  the  vaccination  being  repeated  on  the 
twelfth  day  with  a  doiible  dose  (5  cc). 

The  author  advocates  a  systematic  vaccination  by  triple  inoculations  four 
months  apart  of  vaccines  of  increasing  virulence  in  order  to  establish  immunity 
against  severe  forms  of  natural  contagion.  It  is  stated  that  there  have  been 
no  losses  from  anthrax  in  the  province  of  Milan  since  this  practice  has  been 
adopted. 

Anthrax  in  cattle  subjected  to  the  inoculation  of  antianthrax  serum  or 
to  antianthrax  serum  vaccination,  L.  Cominotti  (Clin.  Vet.  [Milan],  Rass. 
Polizia  Sanit.  e  Ig.,  43  {1920),  No.  3,  pp.  96-103) .—Attention  is  called  to  an 
atypical  form  of  anthrax  noted  in  animals  which  have  succumbed  as  the  result 
of  the  application  of  too  small  a  dose  of  antianthrax  serum.  On  autopsy  such 
animals  present  a  different  appearance  from  usual  cases  of  anthrax,  in  that  the 
blood  and  spleen  may  contain  no  anthrax  bacilli.  In  such  cases  the  kidneys  and 
the  tissues  should  be  examined  for  the  organism  and  for  lesions  due  to  infiltra- 
tion. Cattle  slaughtered  on  the  first  symptoms  of  anthrax  may  present  a 
similar  atypical  appearance  and  the  spleen  pulp  react  negatively  on  bacterio- 
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logical  exaniinatiiin.  In  such  cases  it  is  necessary  to  make  use  of  animal  inocu- 
lation to  oi^tablisii  an  accurato  diagnosis. 

The  dftoction  of  anthrax  precipitinogen  in  the  hide  of  a  cow  having  an 
atypical  case  of  glanders,  W.  I'FEir.KR  and  K.  IIoltzhaukti  {Berlin.  Tierdrztl. 
Wcliiischr.,  S.l  (lUl'J),  No.  5,  pp.  57,  58). — The  post-mortem  examination  of  a 
cow  supposed  to  be  the  cause  of  antlirax  infection  in  tlie  man  wlio  sluuglitered 
it  gave  negative  results  as  to  bacteriological  findings,  pathological  changes  in 
the  various  organs  with  the  exception  of  a  hyperplastic  tumor  on  the  .spleen, 
and  the  precipitin  test  with  the  under  skin.  The  precipitin  test  with  the  corium 
and  outer  skin,  including  the  hair,  gave  positive  results. 

The  authors  are  of  the  opnion  that  in  an  animal  which  has  been  thoroughly 
bled  few  precipitins  are  present  in  the  under  part  of  the  skin,  but  that  in  the 
corium  the  network  of  fine  blood  vessels  and  capillaries  is  not  so  readily 
emptied  of  blood  and  consequently  contains  more  antigens. 

Note  on  the  diagnosis  of  ghmders,  R.  van  Saceuhem  {Compt.  Rend.  Soc. 
Biol.  [Pdiiti],  83  (1920),  No.  10,  pp.  305-307).— The  author  discusses  briefly  the 
limitutions  of  the  various  methods  in  use  for  the  diagnosis  of  glanders,  and  pro- 
poses a  method  based  upon  the  observation  that  all  cases  of  glanders,  whether 
acute  or  chronic,  are  accompanied  by  a  very  marked  leucocytosis  which  is  con- 
stant whate\er  the  temperature  of  the  animal.  The  determination  of  the 
leucocytic  formula  is  thought  to  be  of  great  usefulness  in  the  diagnosis  of  pul- 
monary glanders  in  which  there  is  no  nasal  localization  and  where  the  mallein 
reaction  v/ould  give  only  uncertain  indications.  The  test  is,  however,  of  value 
only  in  cases  in  which  tlierc  exists  no  concomitant  disease. 

Infection,  sensitization,  and  immunity  in  epizootic  lymphangitis,  A. 
BoQUET  and  L.  N£gre  (Ann.  Inst.  Pasteur,  33  {1019),  No.  10,  pp.  678-712). — 
This  is  a  detailed  report  and  discussion  of  the  authors'  investigations  on  epi- 
/.ootic  lymphangitis,  a  briefer  report  of  which  has  been  previously  noted  from 
another  source  (E.  S.  R.,  40,  p.  885).    An  extensive  bibliography  is  appended. 

Preservation  of  fixed  virus,  J.  G.  Nassy  and  F.  W.  Winckel  {Arch.  Schiffs 
u.  Tropen  Hyy.,  22  {1918),  No.  24,  pp.  438-1/41). — As  the  result  of  an  examina- 
tion of  the  glycerin  and  drying  methods  for  the  preservation  of  rabies  virus, 
the  authors  recommend  the  drying  process  (vacuum  dehydration  over  sulphuric 
acid)  as  furnishing  the  most  stable  product. 

The  glycerinated  product,  although  kept  in  the  ice  box,  lost  its  virulence  after 
three  months,  while  the  dried  product  retained  its  virulence  for  a  longer  time 
even  when  kept  at  room  temperature.  At  higher  temperatures  (22°)  neither 
product  was  stable  except  when  kept  in  the  ice  box. 

Rinderpest,  L.  Teppaz  {Rcc.  M6d.  Ydt.,  95  {1919),  No.  21,  pp.  642-644).— 
From  observations  of  rinderpest  in  Senegal,  the  author  concludes  that  the 
survivors  of  rinderpest  apparently  confer  a  certain  degree  of  innuunity  to 
their  offspring,  as  shown  by  the  fact  that  the  latter  contract  only  a  relatively 
mild  form  of  the  disease  with  low  mortality.  The  gradual  disappearance  of 
the  di.sease  from  a  locality  is  attributed  to  the  acquired  and  transmissable 
immunity.     Brief  accounts  are  given  of  observations  supporting  this  claim. 

The  question  of  tlie  solul)ility  of  tubercle  bacilli  in  specific  immune  sub- 
stances, Kaatz  {Ccntbl.  Bald,  [e/c],  1.  AM.,  Orig.,  84  {1920),  No.  2,  pp.  81- 
88). — The  author  has  repeated  the  experiments  of  Kraus  and  Ilofer  previously 
noted  (E.  S,  R.,  28,  p.  283),  as  the  result  of  which  the  claim  was  made  that 
subjects  infected  with  tuberculosis  produce  .specific  bacteriolysins  for  tubercle 
bacilli. 

The  present  experiments  were  also  conducted  on  guinea  pigs,  the  principal 
difference  in  technique  being  a  more  careful  measureiuent  of  the  number  of 
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tubercle  bacilli  injected  by  the  use  of  a  standard  suspension  in  salt  solution. 
Tlie  injections  were  made  subcutaneously  instead  of  intramuscularly. 

From  tlie  results  reported,  the  conclusions  are  drawn  tliat  a  specific  solution 
of  tubercle  bacilli  in  a  tuberculous  organism  does  not  take  place,  that  the 
biological  method  for  the  differentiation  of  acid-fast  bacteria  is  not  reliable, 
and  that  the  importance  of  bacteriolysis  in  tuberculosis  immwnity  has  not  yet 
been  proved. 

Benzyl  alcohol  in  experimental  tuberculosis  (in  vitro),  J.  .Jacobson 
(Compt.  Rend.  ,Soc.  Biol,  [/'(/r/.s],  82  (1919),  No.  31,  pp.  126J,-126G).— The 
author  reports  that  benzyl  alcohol  has  the  power  of  dissolving  tubercle  bacilli 
and  of  rendering  them  less  easily  stained  by  fuchsin.  Subcutaneous  injection 
of  0.02  gm.  of  benzyl  alcohol  into  tuberculous  rabbits  was  found  to  cause  no 
local  or  general  reaction. 

Chemotherapy  of  tuberculosis  with  potassium  cuprocyanicl,  C.  Hollanue 
and  J.  GATfi  (Compt.  Rend.  Soc.  Biol.  [Par/.s],  S3  (1920),  No.  7,  pp.  17S-180).— 
Potassium  cuprocyanid  lias  been  found  to  have  properties  similar  to  those  of 
the  cyancuprol  of  Koga  (E.  S.  II.,  36,  p.  27S).  In  weak  doses  it  has  no  bac- 
tericidal action  on  the  tubercle  bacillus.  In  the  experimental  tuberculosis  of 
guinea  pigs,  it  first  causes  congestion  aroinid  the  lesion  and  then  a  tendency 
to  form  granular  tissue. 

The  present  status  of  tuberculosis  treatment  with  partial  antigens  of 
Deycke-Much,  K.  Klare  (Tnteruatl.  Centbl.  Gesatn.  Tuberkulose  Forsch.,  H 
(1920),  No.  1,  pp.  4-16). — A  review  of  tlie  literature  from  1907  to  1919,  includ- 
ing 119  references. 

Infectious  abortion  in  cattle. — II.  Specific  measures  of  control  and  ulti- 
mate eradication,  G.  C.  White  and  L.  F.  Rettgeb  (Connecticut  Storrs  Sta. 
Bui.  103  (1919),  pp.  139-150,  figs.  5). — This  second  contribution  to  the  subject 
(E.  S.  R.,  39,  p.  491)  discusses  the  rOle  of  the  bull  as  a  carrier  of  tlie  infection 
and  the  manner  of  control  by  disinfection.  The  authors  recommend  the  use 
of  a  1  per  cent  solution  of  cresol.  The  sheath  should  be  disinfected  by  use 
of  a  continuous  flow  suction  and  injection  pump  with  rubber  tube  attached. 

The  control  of  contagious  bovine  pleuropneumonia  in  French  Senegal, 
L.  Teppaz  (Rec.  MM.  Vet.,  95  (1919),  No.  21,  pp.  611,-617;  abs.  in  Trop.  Vet. 
Bui.,  S  (1920)*  No.  1,  pp.  57,  58). — The  method  employed  in  Senegal  for  com- 
bating pleuropneumonia  in  cattle  consists  in  vaccinating  all  of  the  cattle  in 
infected  herds  with  material  from  the  lungs  of  an  affected  animal  slaughtered 
for  the  purpose  or  which  had  died  within  six  hours.  The  inoculations  are 
made  at  the  tip  of  the  tail  or  on  the  forehead,  three  incisions  being  made. 

It  is  reported  that  15,400  cattle  were  thus  vaccinated  in  1918,  and  6,817 
during  the  first  half  of  1919. 

Malignant  catarrhal  fever  of  cattle  in  Kansas,  L.  W.  Goss  (Vet.  Notes, 
13  (1920),  No.  2,  pp.  29-31). — Tlie  author  records  the  occurrence  of  this  disease 
on  several  farms  in  Kansas.  In  one  herd  of  30  grown  animals,  all  of  which 
were  affected,  5  succumbed  and  1  aborted.  None  of  the  calves  was  affected. 
In  none  of  the  herds  was  there  afty  indication  that  the  disease  was  trans- 
mitted from  one  animal  to  another.  In  two  places  the  opportunity  for  trans- 
mission was  excellent,  if  it  is  a  transmissable  disease.  In  most  of  the  herds 
it  seemed  that  the  onset  was  sudden  and  the  recovery  slow.  After  the  trouble 
developed,  the  feeds  were  changed  and  there  was  no  recurrence. 

A  note  on  the  treatment  of  surra  in  camels  hy  intravenous  injections  of 
tartar  emetic,  H.  E.  Cross  (Af;r.  Research  Inst.  Pusa  Bui.  95  (1920),  pp.  6).— 
Experiments  reported  led  to  the  conclusion  that  a  number  of  camels  were 
cured,  and  that  tartar  emetic  gives  promise  of  success  in  the  treatment  of 
surra. 
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Clinical  rosoarchcs  upon  equine  infectious  anemia,  E.  Frohner  (Monatsh. 
Prakt.  Ticrhcill;.,  29  (IIHD),  No.  9-10,  pp.  SS5-J,05 ;  abs.  in  Vet.  liec,  32  {1D20), 
No.  1660,  p.  510,  pi.  1,  fig.  1). — The  epizootic  which  appeared  in  1917-18  in 
Posen,  Silesia,  and  East  Prussia  constituted  a  septicemia  sui  generis,  which  is 
transmissible  to  healthy  horses  through  the  injection  of  blood  and  which  may  be 
considered  as  infectious  anemia.  Its  etiology  remains  unknown,  and  it  is  also 
uncertain  whether  there  is  an  identity  between  the  disease  observed  on  the 
eastern  front U>r  and  the  westei-n  German  frontier  with  the  anemia  observed 
in  France,  America,  and  Japan.  According  to  the  experiences  on  the  eastern 
frontier,  in  America,  and  in  Japan,  it  seems  probable  that  infection  is  caused 
by  the  puncture  of  insects  (Stomoxids,  Tabanids).  On  the  western  frontier, 
luiwever,  the  disease  seemed  to  be  a  contagion  in  the  stable,  due  to  a  filterable 
virus.  Moreover,  from  the  negative  results  of  attempts  at  infection  by  contact, 
and  from  some  diversity  in  the  symptoms,  it  may  be  supposed  that  the  dis- 
ease in  the  West  is  not  identical  with  that  found  on  the  eastern  frontier. 

Etiiiine  anemia  appears  to  have  no  relation  with  pernicious  anemia  of  man 
(absence  of  poikilocytosis  and  of  erytlirocytosis).  The  diagnosis  presented 
great  didiculty,  the  principal  clinical  symptoms  of  anemic  mucous  membranes 
and  fever  often  being  absent.  No  constant  characteristic  hematological  appear- 
ances existed,  only  anisocytosis  and  lymphocytosis  being  found.  Exact  examina- 
tions of  the  blood  were  not  possible  in  practice,  and  thus  the  anatomo-pathologi- 
cal  results  were  often  negative,  especially  fn  chronic  cases.  The  only  certain 
means  of  diagnosis  is  the  injection  of  blood  into  healthy  horses.  The  differ- 
ential diagnosis  is  very  difficult,  because  generally  not  a  few  secondary  anemias 
are  comprised  under  the  name  of  infectious  anemia.  The  author  concludes  that 
in  view  of  the  difficulties  of  the  clinical  and  anatomo-pathological  diagnosis, 
and  our  very  limited  knowledge  of  the  etiology  and  pathogenesis  of  the  dis- 
ease, its  conrpulsoi-y  notification  is  not  advisable  for  the  present. 

A  contribution  to  the  study  of  habroneniiasis:  A  clinical,  pathological, 
and  experimental  investigation  of  a  granulomatous  condition  of  the  horse, 
habronemic  granuloma,  L.  B.  Bult.  {Roy.  Soc.  So.  Aust.  Trans.,  J/S  (1919), 
pp.  85-l.'fI,  pis.  3;  nhH.  in  Rev.  Appl.  Ent.,  8  {1920),  Ser.  B,  ^o.  3,  pp.  51,  52).— 
The  evidence  is  said  to  indicate  that  the  house  fly  acts  as  the  intermediate 
host  of  certain  sin-cies  of  Habronema,  the  larvje  of  which  cause  a  granuloma- 
tous condition  generally  affecting  tlie  external  mucous  membranes  of  the  horse 
in  South  Australia.  When  deposited  on  the  external  mucous  membrane  the 
larvae  are  apparently  able  to  penetrate  to  the  submucosa.  An  account  is  given 
of  the  life  histories  of  Habronema  mnscw,  H.  megastoma,  and  H.  microstoma. 

The  prophylaxis  of  joint  evil  in  foals,  W.  Scott  {Vet.  Rcc.,  32  {1920),  No. 
16.'i8,  pp.  373-375). — This  is  a  report  of  the  observations  of  the  author  and 
three  other  practitioners  regarding  the  prophylactic  treatment  of  joint-ill  by 
the  following  method  : 

"Active  imnuniization  of  the  pregnant  mother,  invariably  at  or  as  near  as 
possible  the  nintli  month,  with  a  polyvalent  vaccine  composed  of  streptococci 
and  staphylococci  and  Bacillus  coli. 

"  Passive  innnunization  of  the  foal  at  birth  with  antistreptococcal  plus 
nntistaphylococcal  plus  anticolic  sera,  by  subcutaneous  and  intra-umbilical 
injections." 

Three  injections  of  the  pregnant  mare  with  the  vaccine  and  two  injections  of 
the  foal  (at  10  days'  interval)  with  byperinunune  sera  are  recommended  as 
the  only  safe  moans  of  acquiring  immunity. 

Infectious  abortion  disease  of  swine,  J.  Traum  {Siriiic  World,  8  {1920), 
Vo.  1,  pp.  208,  209,  211,  212,  figs.  3).— This  is  a  practical  discussion  of  this  dis- 
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ease  in  swine,  based  upon  the  results  of  work  at  the  California  Experiment  Sta- 
tion. 

In  the  outbreaks  investigated,  the  author  and  Hayes  have  found  a  microor- 
ganism, indistinguishable  "from  Bacillus  abortus  Bang,  to  be  responsible  for 
disease  in  swine  in  Califoi'nia.  Tills  organism  has  been  consistently  found  in 
the  afterbirth  and  vaginal  discharges  of  the  sow  and  in  organs  and  body 
fluids  of  the  aborted  pigs,  in  most  cases  to  the  exclusion  of  all  other  bacteria. 
Abortion  infections  in  sows  have  also  been  caused  by  the  injectiwi  and  feeding 
of  this  organism. 

Infectious  abortion  of  SAvine,  Tj.  P.  Doyle  and  R.  S.  Spray  {Jour.  Infect. 
Diseases,  27  {l'J20),  No.  2,  pp.  165-168).— This  report  of  investigations  at  the 
Indiana  Experiment  Station  is  summarized  as  follows : 

"  The  history  of  eight  herds  indicates  that  infectious  abortion  of  swine  is  a 
serious  and  increasingly  important  source  of  loss  to  the  swine  industry. 
Inoculation  of  two  guinea  pigs  with  triturated  afterbirth  from  an  aborting  sow 
resulted  in  an  infection,  as  demonstrated  by  the  development  of  agglutinins 
and  typical  lesions.  At  the  time  of  inoculation  the  blood  of  the  two  guinea 
pigs  did  not  agglutinate  a  Bacillus  abortus  (Bang)  antigen.  Four  weeks  after 
inoculation  the  blood  agglutinated  this  antigen  completely  in  all  dilutions  up 
to  and  including  1 :  500.  An  organism  was  isolated  from  the  liver  and  spleen 
of  both  guinea  pigs,  which,  except  for  slight  cultural  peculiarities,  is  indis- 
tinguishable morphologically,  culturally,  or  agglutinatively  from  typical  B. 
abortus. 

"  Rabbit  antiserum  for  four  cattle  strains  and  for  this  swine  strain  gave 
cross-agglutination  to  the  same  titer  as  with  the  homologous  antigens.  Antigen 
of  the  swine  strain  completely  absorbed  agglutinins  from  antiserum  for  each 
of  the  four  cattle  strains.  Antigen  of  the  four  cattle  strains  each  completely 
absorbed  agglutinins  from  antiserum  for  the  swine  strain." 

Success  with  "  galloserin  "  for  fowl  cholera  in  Rumania,  Jahn  {Berlin. 
Tierdrztl.  Wchnschr.,  35  {1919),  No.  30,  p.  260). — Successful  results  are  reported 
in  the  use  of  a  commercial  vaccine  "  galloserin "  both  as  a  preventive  and 
curative  measure  for  fowl  cholera.  Of  a  total  of  2,062  sick  and  well  fowls 
thus  vaccinated  by  the  authoi-,  less  than  1  per  cent  succumbed  later,  and  of 
th'ese  only  the  weakest  and  sickest. 

Blackhead  in  chickens  and  its  experimental  production  by  feeding'  em- 
bryonated  eggs  of  Heterakis  papillosa,  T.  Smith  and  H.  W.  Graybill  {Jour. 
E.xpt.  Med.,  32  {1920),  No.  2,  pp.  1J,3-152).— Thin  report  of  work  in  continuation 
of  that  previously  noted  (E.  S.  R.,  43,  p.  475)  has  led  to  the  following  con- 
clusions : 

"  Feeding  embryonated  eggs  of  H.  papillosa  to  brooder  chickens  led  to  a 
disease  of  both  ceca,  characterized  by  the  presence  of  a  core  consisting  of  fecal 
matter,  coagulated  blood,  and  emigrated  cells  from  the  mucosa.  The  walls  of 
the  ceca  were  thickened  as  a  result  of  cell  invasion  and  multiplication,  in- 
vasion and  multiplication  of  Amoeba  mcleagridis  or  allied  parasites,  and  more 
rarely  hemorrhage  and  edema.  The  respective  parts  played  by  H.  papillosa 
and  the  protozoa  in  starting  the  lesions  and  the  source  of  the  protozoa  remain 
to  be  defined.     The  invasion  of  the  liver  by  the  protozoa  was  insignificant." 

Eartliw  orins :  Tlie  important  factor  in  the  transmission  of  gapes  in 
chickens,  R.  H.  Waite  {Maryland  Sta.  Bui.  234  {1920),  pp.  103-118,  figs.  6).— 
This  bulletin  consists  of  an  extensive  review  of  the  literature,  together  with  a 
report  of  experiments  conducted  at  the  Maryland  Experiment  Station. 

The  experiments  are  believed  to  establish  the  fact  that  earthworms  are  the 
important  factor  in  the  transmission  of  gapes,  as  contended  by  Walker,'  rather 

iBul.  Buflfalo  Soc.  Nat.  Sci.,  5   (1886),  No.  5,  pp.  47-71. 
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than  beins  of  only  secondary  imixtrtance  as  assumed  by  Salmon.*  Such 
conclusion  is  based  upon  the  fact  tluit  "100  per  cent  infection  was  obtained 
in  all  chicks  fed  earthworms  taken  direct  from  the  original  infected  soil. 
No  chick  contracted  gapes  from  gape-infected  chicks  of  the  same  age  even 
when  closely  contined  with  them.  Neitlier  of  the  two  chicks  fed  gape  worms 
taken  from  chicks  which  died  from  the  disease  became  infected.  None  of  the 
24  chicks  allowed  to  partake  freely  of  earth  direct  from  the  infected  yard 
contracted  the  disease.  While  Megnin,'  Walker,  Salmon,  Kan.som,'  and  others 
showed  it  possible  to  produce  gapes  in  clucks  by  feeding  them  gape  worm 
eml)ryos  hatched  in  water,  ft  seems  improbable  that  under  practical  condi- 
tions such  contaminated  water  would  be  available  to  the  chicks  except  in  rare 
instances.  It  is  shown  conclusively  that  earthwo4-ms  are  capable  of  playing 
an  important  part  in  carrying  gapes  over  from  one  season  to  another.  Adult 
fowls  were  infected  with  gapes  by  feeding  them  earthworms  from  the  infected 
chick  run.  It  is  pointed  out  that  the  important  method  of  treatment  is  to  pre- 
vent the  disease  by  keeping  the  young  chicks  from  obtaining  infected  earth- 
worms. This  can  usually  be  done  by  growing  the  chicks  on  new  land  or  con- 
fining them  when  the  ground  is  wet  with  rain  or  dew,  at  which  time  earth- 
worms are  at  the  surface." 

The  chicken  sticktight  flea  (Sarcopsylla  gallinacea  Westw. ),  C.  E.  San- 
porn  {Oklahoma  Sta.  Bui.  130  {1020),  pp.  3-8,  figs.  4). — This  is  a  popular  sum- 
mary of  information.  The  author  recommends  the  use  of  a  5  to  10  per  cent 
mixture  of  kreso  in  vaseline  or  lard ;  or  a  mixture  of  carbolic  acid,  1  part  and 
vaseline  5  parts ;  or  1  part  of  kerosene  to  2  parts  of  lard,  applied  to  the  infested 
parts.  Four  parts  of  zenolium  in  100  parts  of  water,  sprayed  in  the  poultry 
houses  and  yards,  is  said  to  be  quite  effective. 

I  RURAL  ENGINEERING. 

Agricultural  associations  for  irrigation  of  soil  according  to  Italian  prac- 
tice, E.  F.  Caselli  {But.  Inst.  Egypte,  1  {1919),  pp.  71-85).— The  legal  and 
economic  phases  of  irrigation  practice  in  Italy  are  discussed,  with  particular 
reference  to  the  organization  and  operation  of  irrigation  associations  or  districts. 

Precast  concrete  slabs  for  small  irrigation  structures,  R.  W.  Olmsted 
(Engin.  News-Rec,  SJ,  {1920),  No.  2.',,  pp.  1167,  1168,  figs.  5).— Precast  concrete 
slabs  for  small  irrigation  structures  are  described,  and  experience  on  their  use 
on  several  California  irrigation  projects  is  discussed.  They  are  used  especially 
for  gates,  checks,  and  drops,  and  no  nails  or  bolts  are  used  in  assembly.  The 
bond  between  slabs  is  obtained  by  beveled  lugs  on  the  ends  and  sides,  which 
fit  into  corresponding  recesses  in  the  adjoining  slabs.  Beams  are  used  as 
spreaders.  The  structures  are  designed  so  that  joints  between  slabs  will 
come  where  the  bending  moment  is  least,  thus  requiring  the  lugs  to  resist 
shear  only. 

The  reinforcing  consists  of  6  by  6  In.  galvanized  No.  6  wire  mesh.  At 
current  prices  the  cost  is  about  the  same  as  it  would  be  for  redwood  lumber, 
and  it  is  stated  that  the  saving  in  cost  of  the  precast  gate  over  the  cost  of 
monolithic  structures  varies  from  2.5  to  40  per  cent.  The  amount  of  concrete 
per  slab  gate  is  only  from  one-third  to  one-half  of  the  monolithic  structure. 

Factors  afl'ecting  the  use  of  water  in  irrigation,  E.  A.  Moritz  {Engin. 
News-Rec,  84  {1920),  No.  24,  pp.  1150-1155). — This  paper,  a  contribution  from 

1  Rcpt.  U.  S.  Dept.  Agr.,  1885,  pp.  274-277. 
>Rept.  U.  S.  Dept.  Agr..  1884,  pp.  281-206. 
•Ann.  Kept.  Sec,  U.  S.  Dept.  Agr.,  1917,  p.  122. 
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the  U.  S.  Reclamation  Service,  discusses  the  scientific  and  practical  aspects 
of  irrigation  water  utilization  in  connection  with  the  presentation  of  data  on 
the  use  of  water  for  the  seven  seasons  from  1012  to  1918,  inclusive,  by  22 
irrigation  projects. 

The  soil,  climate,  and  class  of  crops  are  considered  to  be  the  three  funda- 
mental factors  upon  which  the  probable  water  requirements  must  be  based  in 
the  design  of  irrigation  systems.  It  is  pointed  out  that  alfalfa  is  the  backbone 
of  irrigation  agriculture.  Combining  all  the  projects,  the  percentage  of  area 
devoted  to  forage  crops,  mostly  alfalfa,  is  50,  indicating  that  other  crops  are  of 
more  or  less  incidental  importance  from  a  broad  viewpoint.  Furthermore,  the 
data  show  that  for  purposes  of  design  of  the  principal  canals  and  structures 
and  determination  of  storage  requirements,  a  knowledge  of  the  quantity  of. 
water  required  each  month  is  of  prime  importance. 

Data  on  seepage  losses  from  canals  indicate  that  concrete  lining  is  the  most 
practicable  and  satisfactory.  "  It  is  very  costly,  especially  the  lining  of  old 
canals  which  have  a  greater  cross  section  than  is  needed  for  the  smoother 
concrete  surface,  but  its  results  are  certain  and  permanent,  especially  in  the 
milder  climates,  and  for  this  reason  lining  with  concrete  is  now  recognized  as 
the  standard  method  of  preventing  seepage  losses.  Even  concrete  lining,  how- 
ever, does  not  prevent  losses  entirely."  It  is  concluded  that  25  per  cent  is 
about  the  minimum  loss  that  can  be  safely  assumed  under  favorable  conditions, 
and  that  50  per  cent  is  sufficiently  high  under  unfavorable  conditions. 

Use  of  water  from  Kings  River,  Calif.,  1918,  H.  Barnes  (Calif.  Dept. 
Engin.  Bui.  7  {1920),  pp.  119,  pis.  13,  figs.  2). — This  report  presents  the  results 
of  a  field  study  of  the  use  of  water  for  irrigation  from  Kings  River  during  1918, 
conducted  under  a  cooperative  agreement  between  the  Bureau  of  Public  Roads 
of  the  U.  S.  Department  of  Agriculture  and  the  California  State  Department  of 
Engineering.  In  addition,  methods  of  water  delivery,  organization  of  compa- 
nies for  water  distribution,  and  essential  conditions  affecting  the  use  of  water, 
including  water  contracts,  water  rates,  and  the  physical  characteristics  of  the 
various  systems  are  dealt  with. 

The  data  show  a  total  of  40  diversions  with  a  capacity  of  practically  10,450 
second  ft.  The  area  served  is  840,000  acres,  of  which  553,000  acres  are  esti- 
mated to  be  irrigated. 

Of  the  organizations  diverting  water,  15  are  upon  a  cooperative  basis  and  6 
sell  or  have  sold  contract  water  rights.  The  cost  of  water  from  contract 
companies  varies  from  60  cts.  to  $1  per  acre  per  year  and  from  the  cooperative 
oi'ganizations  from  10  cts.  to  $1  per  acre.  It  is  noted  that  the  average  gross 
duty  of  water  represented  by  diversions  to  the  capacity  of  10,450  second  ft. 
upon  the  total  840,000  acres  under  ditch  is  in  the  ratio  of  1  second  ft.  to  80.4 
acres. 

The  two  most  prominent  features  of  the  situation  on  Kings  River  are  said 
to  be  the  need  for  public  supervision  of  diversions  on  tlie  basis  of  a  clearly 
defined  list  of  priorities,  and  a  more  systematic  and  more  economical  admin- 
istration of  the  distribution  of  water  to  irrigators. 

Comparative  study  of  the  potable  waters  of  the  canton  of  Ticino  from 
the  chemical  and  microbiological  viewpoints,  A.  Vekda  {Helvetica  Chim. 
Acta,  3  {1920),  No.  1,  pp.  3-22). — Considerable  data  on  the  geology  and  the 
chemical  and  biological  composition  of  the  potable  waters  of  the  canton  of 
Ticino  in  Switzerland  are  given. 

Regarding  chemical  composition,  it  is  noted  that  the  waters  in  general  have 
a  low  mineral  content  and  are  relatively  poor  in  lime.  A  common  characteris- 
tic of  the  majority  of  these  waters  is  tlie  absence  of  nitrates  and  the  presence 
of  ammonia  in  water  which  ts  relatively  impure.     As  a  whole,  the  waters  are 
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lelntively  free  from  nitrates  and  nitrites,  and  tliose  from  limestone  regions 
usually  Iiave  a  clilorid  content  less  than  10  mg.  per  liter.  It  is  further  noted 
that  these  waters  have  a  low  microhiological  content,  corresponding  to  a  gen- 
erally low  organic  matter  content. 

luspeetion  of  drain  tile  for  the  U.  S.  Reclamation  Service,  W.  L.  Dka(;i:k 
{licchim.  lite.  [U.  S.],  11  (1020),  No.  5,  pp.  220-231,  figs.  2).— Data  are  reported 
sjiowing  the  inconsistency  in  the  variation  in  both  thickness  and  breaking 
strength  of  drain  tile  from  different  kilns.  These  data  are  taken  to  iiKlicate 
liiat  the  most  satisfactory  method  of  determining  the  crushing  strength  of  a  class 
of  tile  is  to  actually  test  samples  rather  than  depend  upon  thickness  indica- 
tions. Absorption  tests  gave  fairly  consistent  results,  indicating  a  maximum 
allowable  absorption  for  the  clay  used  of  about  4  per  cent. 

Excerpts  from  the  U.  S.  Reclamation  Service  specilications  for  drain  tile  are 
L'iven,  together  with  a  description  of  the  testing  methods  and  apparatus  used. 
A  sunnniiry  of  over  800  tests  is  also  given. 

Farm  drainage  machinery,  J.  G.  Mekrison  {Jour.  ISlin.  Agr.  [London'],  26 
(1020),  No.  11,  pp.  1080-1088,  pis.  7,  figs.  4).— This  article  describes  and  illus- 
trates various  classes  and  types  of  machines  successfully  employed  in  England 
and  elsewhere  in  the  construction  of  farm  drains,  Including  particularly  plows 
and  scoops,  wheel  and  endless-chain  excavators,  steam  tackle,  and  scraper 
excavators. 

Eartliwork  and  its  cost,  H.  P.  Gillette  (Netv  York  and  London:  McGrato- 
HUl  Book  Co.,  Inc.,  1020,  3.  ed.,  pp.  Xyi+13J,6,  figs.  58).— This  is  the  third 
revised  edition  of  this  liaiulbook.  It  contains  a  large  amount  of  practical  work- 
ing data  on  earthworks,  methods  of  fill  and  excavation,  machinery  and  equip- 
ment, and  cost  data. 

The  following  chapters  are  included:  Properties  of  earth;  measurement, 
classification,  and  cost  estimating;  boring  and  sounding;  clearing  and  grubbing; 
loosening  and  shoveling  earth;  spreading,  trimming,  and  rolling  earth;  hauling 
in  barrows,  carts,  wagons,  and  trucks;  methods  and  costs  with  elevating  graders 
and  wagon  loaders;  methods  and  costs  with  scrapers  and  graders;  methods  and 
costs  with  cars;  methods  and  costs  with  steam  and  electric  shovels;  methods 
and  costs  with  grab  buckets  and  dump  buckets;  methods  and  costs  with  cable- 
ways  and  conveyors;  methods  and  co.sts  with  drag-line  scrapers;  methods  and 
costs  of  dredging;  methods  and  costs  of  trenching;  ditches  and  canals; 
hydraulic  excavation  and  sluicing;  road  and  railroad  embankments;  design  and 
construction  of  earth  dams;  dikes  and  levees;  and  slips  and  slides. 

Measuring  upward  pressure  under  a  masonry  dam,  E.  W.  Lane  and  E.  L. 
Chaxdlek  (Engin.  Neus-Rcc,  8/f  (1920),  No.  21,  pp.  lOlIf-1016,  figs.  //).— Piezo- 
metric  measurements  of  the  upward  pressure  under  a  masonry  dam  on  a  porous 
fomidation.  consisting  of  sand  and  gravel  and  a  slight  intermixture  of  clay, 
showed  that  gas  was  accumulating  in  considerable  quantities  beneath  the  dam. 
Tlu^  dam,  because  of  its  shape,  acted  as  a  gas  holder  and  the  gas  increased  the 
upward  pressure.  It  was  found  in  general  that  a  considerable  drop  in  pres- 
sure was  caused  by  the  upstream  sheet-piling  and  a  lesser  one  by  the  down- 
stream piling. 

"  From  these  experiments  it  seems  evident  that  although  sheet-piling  and 
cut-off  walls  are  of  value  in  reducing  upward  pressures,  their  effect  is  not  neces- 
sarily in  accordance  with  the  line  of  creep  theory.  The  results  obtained  are 
j)robably  not  representative  of  conditions  existing  immefliately  after  the  closure 
of  the  dam,  and  it  is  therefore  concluded  that  the  greatest  danger  exists  when 
the  head  against  such  a  structure  is  first  accumulated.  The  upward  pressure 
may  soon  be  reduced  to  an  unimportant  factor,  the  length  of  time  required  to 
bring  about  the  change  being  dependent  upon  the  rapidity  with  which  silt  is 
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deposited  over  the  bottom.  It  is  also  evident  that  the  formation  of  gas  under 
a  dam  is  a  potential  souix-e  of  dani;er  if  the  shape  of  the  structure  is  such  as  to 
confine  the  gas." 

Concrete  consistency  measured  by  the  How  table,  G.  M.  Williams  {J'Jngin. 
Ncws-Rcc,  S4  {1020),  No.  22,  pp.  10U-10J,r,,  fujs.  ^).— The  so-called  flow  table 
devised  at  the  U.  S.  Bureau  of  Standards  for  measuring  the  flowability  and 
workability  of  concrete  is  described  and  tests  reported. 

The  apparatus  consists  of  a  metal  covered  table  top  which  can  be  raised  ver- 
tically by  means  of  a  cam  working  at  the  end  of  a  vertical  post  to  which  the 
top  is  attached.  The  height  of  drop  can  be  adjusted  by  means  of  a  bolt  at  the 
lower  end  of  the  shaft.  A  mass  of  concrete  or  mortar  is  molded  at  the  center 
of  the  table  in  a  sheet  metal  mold  which  has  the  shape  of  a  hollow  frustum 
of  a  cone.  For  aggregates  up  to  2  in.  maximum  size  this  cone  has  a  height  of 
6  in.  and  upper  and  lower  diameters  of  8  and  12  in.  For  smaller  aggregates 
when  made  up  in  small  quantities,  a  cone  having  a  height  of  3  in.  and  upper 
and  lower  diameters  of  4  and  6  in.  is  used.  The  mass  of  concrete  is  tamixid 
Just  sufficiently  to  completely  fill  the  form,  the  form  withdrawn,  and  the  table 
top  dropped  15  times  through  a  distance  of  i  in.  The  mass  flattens  and  usually 
spreads  concentrically.  Two  diameters  at  right  angles  to  each  other  are 
measured,  the  long  and  short  if  difference  is  apparent,  by  means  of  a  self-read- 
ing caliper  which  is  so  graduated  that  the  sum  of  the  two  readings  is  the  value 
for  flowability,  which  may  also  be  calculated  by  dividing  the  new  diameter  by 
the  old  and  multiplying  by  100. 

Five  separate  batches  of  1 :  24 :  3i  concrete  were  prepared  with  percentages 
of  mixing  water  ranging  from  7  to  li.  Seven  per  cent  resulted  in  a  concrete 
too  dry  for  ordinary  construction  work,  9  per  cent  in  a  concrete  which  flowed 
sluggishly  in  a  steel  chute  which  had  an  angle  of  21°,  10  per  cent  furnished  as 
wet  and  fluid  concrete  as  is  ever  needed  in  practice,  and  11  per  cent  a  sloppy, 
segregating  concrete  difficult  to  properly  sample.  The  added  water  in  excess 
of  10  per  cent  resulted  in  practically  no  increase  in  flowability  as  measured  by 
both  the  flow  table  and  the  steel  chute. 

The  advantages  of  the  flow  table  over  the  slump  metliod  are  stated  as  fol- 
lows: The  flow  table  accurately  measures  flowability  or  consistency  of  con- 
crete, mortar,  cement,  or  lime  pastes  for  all  consistencies  varying  from  dry 
masses,  which  have  only  a  slight  tendency  to  flow  or  change  their  shape  when 
acted  upon  by  external  forces,  to  those  consistencies  which  are  so  fluid  that  the 
water  and  laitance  will  flow  away  from  the  coarse  aggregate.  The  relation  be- 
tween flowability  and  quantity  of  mixing  water  is  practically  a  straight  line  rela- 
tion for  all  workable  and  usable  mixtures  and  consistencies.  The  stiffening  of 
a  mass  of  concrete  due  to  absorption  of  water  by  the  aggregate,  evaporation, 
or  setting  of  the  cement  is  indicated  by  reduction  of  flow  of  the  mass  on  the 
flow  table. 

Tests  of  solid  and  laminated  wood  sheet-piles  (Engin.  Ncivs-Rcc,  84 
{1920),  No.  25,  pp.  1201,  1202,  ftps.  3). — Studies  conducted  at  Cornell  University 
on  the  relative  transverse  strength  and  stiffness  of  solid  and  compound  or  lami- 
nated wooden  sheet-piles  under  bending  loads,  and  on  the  efficiency  of  three 
types  of  fastenings,  are  reported.  The  data  indicate  the  distinct  superiority 
of  the  solid  over  compound  or  laminated  piles. 

The  phenomena  of  drying  wood,  H.  D.  Tiemann  {Jour.  Franklin  Inst., 
188  {1919),  No.  1,  pp.  27-50,  figs.  8). — ^An  analysis  is  given  of  the  internal 
stresses  which  occur  in  wood  during  the  progress  of  drying  from  the  green 
condition,  together  with  a  brief  discussion  of  the  physical  properties  which 
affect  these  stresses. 
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Plicnomena  of  drying  wood,  H.  D.  Tikmann  {Jour.  FrnvlcHn  Inst.,  18U 
(1920),  No.  5,  pp.  G/fS-G'/S,  fuj.  1). — In  a  second  article  on  the  subject,  an  outline 
is  given  of  tlie  various  facts  linown  as  to  the  manner  in  wliich  a  blocli  of  wood 
dries  out,  in  wliich  the  various  properties  of  the  wood  which  affect  drying  are 
considered.  An  analysis  of  the  stresses  brought  about  during  the  progress  of 
drying  and  of  casehardening  is  given  and  illustrated  by  photographs  of  actual 
wooden  discs  cut  from  casehardened  maple  and  oali  boards. 

Public  Roads  ( [7.  8.  Dcpt.  Ayr.,  Public  Road.<i,  2  (1920),  No.  2.'f,  pp.  32,  figs. 
2G).— This  number  of  this  periodical  contains  the  following  articles:  Housing 
and  E(iuipment  of  Army  Trucks  by  the  States;  Handling  Federal  Eciuipment 
After  its  Receipt  by  States,  by  R.  J.  Windrow;  Distribution  of  Surplus  War 
Materials  for  Road  Ruilding,  by  H.  L.  Bowlby ;  Subgrade  Investigations  Begun 
by  Bureau  of  Public  Roads;  and  Federal-aid  Allowances  in  March,  1020. 

Report  of  the  commissioner  of  highways  of  3Iinnesota,  C.  M.  Baucock 
(Minn.  Commr.  Hii/hicays  Rpt.,  191S-19,  pp.  [42]). — The  work  and  expenditures 
on  roads  and  bridges  of  the  Minnesota  Highway  Department  for  the  years 
1918  and  1919  are  reported. 

Tenth  biennial  report  of  the  State  highway  commissioner  of  the  State 
of  Vermont,  for  the  two  years  ended  June  30,  1918,  S.  B.  Bates  (Vt. 
Highicay  Conniir.  liiai.  Rpt.,  191S,  pp.  36).— This  report  gives  the  text  of  the 
law  relative  to  the  highway  funds  expended  under  the  supervision  of  the 
Vermont  Highway  Department,  a  detailed  tabulated  statement  of  expenditures 
on  road  and  bridge  work  for  the  calender  years  1916  and  1917,  and  a  statement 
of  expenditures  under  special  appropriations  and  special  provisions  of  the  law 
for  the  biennial  term  ended  June  30,  1918. 

Power  applied  to  agriculture,  compiled  by  W.  S.  H.  Cleghorne  (So.  Afri- 
can Jour.  Indvs.,  8  (1920),  No.  3,  pp.  2//7-.?55).— Working  data  on  the  use  of 
hand  pumps,  animal  power,  heat  motoi-s,  and  other  sources  of  power  on  the  farm 
are  given. 

Valve  springs  for  internal  combustion  engines. — Data  for  determining 
dimensions,  K.  R.  Mathot  (Gas  Engine,  22  (1920),  No.  7,  pp.  206-208,  figs.  2).— 
Formulas  and  tabular  data  for  determining  the  dimensions  of  both  com- 
pression and  tension  type  valve  springs  for  internal  combustion  engines  are 
given. 

Motor  fuel  from  waste  molasses  (Sugar  [Neto  York],  22  (1920),  No.  G,  pp. 
SS5-837). — Hawaiian  practice  in  the  manufacture  and  utilization  of  motor  fuel 
from  waste  molasses  in  the  form  of  denatured  alcohol  is  reviewed. 

It  is  stated  that  in  general  a  yield  of  1  gal.  of  93  per  cent  alcohol  can  be 
obtained  from  3  gals,  of  average  Hawaiian  molasses.  The  alcohol  is  denatured 
by  treatment  with  about  5  per  cent  of  sulphuric  ether,  2  per  cent  of  kerosene, 
and  1  per  cent  of  pyridin.  In  order  to  obtain  higher  volatility  and  greater 
flexibility  of  mixture  with  air,  the  denatured  alcohol  is  treated  with  about  40  per 
cent  ether.  Tlie  motor  alcohol  then  has  the  following  approximate  composition : 
Alcohol  55.55  per  cent,  ether  42.78,  kerosene  1.11,  and  pyridin  0.5G  per  cent. 
The  ether  is  obtained  by  distillation  of  the  denatured  alcohol  with  sulphuric 
acid.  About  li  gals,  of  alcohol  are  required  for  each  gallon  of  ether.  The 
pyridin  is  used  to  neutralize  the  acetic  acid  and  corrosive  aldehydes  formed 
by  the  combustion  of  ether  and  alcohol. 

It  is  stated  that  the  annual  Hawaiian  production  of  mola.sses  is  some  13.5,000 
tons,  from  each  ton  of  which  may  be  produced  approximately  C7  gals,  of 
9.1  per  cent  alcohol. 

Tests  In  stationary,  marine,  automobile,  truck,  and  tractor  engines  are  re- 
ported to  have  been  successful,  indicating  great  power,  speed,  and  flexibility, 
combined  with  smootliness  of  operation,  low  heat,  and  ease  of  starting. 
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Analysis  of  fundamental  factors  affecting  tractor  design,  O.  B.  Zimmer- 
man (Jour.  Soc.  Automotive  Emjin.,  7  (1920),  Xo.  1,  pp.  7-12,  figs.  15). — An 
analysis  is  given  of  tlie  relation  between  weight,  total  and  available  drawbar 
pull,  plowing  speeds,  soil  resistance,  rolling  resistance,  and  slope  in  their 
effect  upon  the  design  of  a  tractor. 

Considerable  graphic  data  are  presented,  which  show  that  the  higher  the 
speed  the  less  is  the  flexibility  of  the  tractor  as  regards  operation  on  rolling 
or  level  land  and  available  drawbar  pull.  It  is  shown  that  the  possible  ac- 
complishment in  acreage  for  a  given  theoretical  expenditure  of  energy  is  in 
favor  of  low  speeds,  and  the  advantage  of  giving  considerable  attention  to  re- 
ducing the  rolling  resistance  on  loose  or  moist  soils  by  every  practical  means 
is  considered  obvious.  It  is  noted  that  while  the  resistance  of  the  soil  to  the 
plow  is  noticeably  less  in  loose  land,  the  surface  conditions  cause  the  rolling 
resistance  to  be  greater  and  the  two  factors  to  a  certain  extent  compensate. 

The  data  further  show  that  "  even  allowing  the  full  value  in  fractional 
plows  pulled  at  all  speeds,  and  even  though  discount  be  made  for  tlie  rolling 
resistance  in  the  lighter  lands,  so  long  as  a  footing  is  permitted  the  advantage 
lies  with  moderate  and  low  speeds  of  plowing." 

Modern  farm  buildings,  A.  Hopkins  {Neio  York:  Robert  M.  M-cBride  <€  Co., 
1920,  3.  ed.,  rev.  and  enl.,  pp.  237,  pis.  62,  figs.  S5). — This  is  the  third  revised 
and  enlarged  edition  of  this  book  (E.  S.  R.,  31,  p.  291;  37,  p.  90),  containing 
chapters  on  the  cow  barn,  dairy,  garage,  and  other  farm  buildings,  and  includ- 
ing plans  of  farm  barns  in  existence.  A  final  chapter  deals  with  materials  of 
construction. 

Protecting  buildings  against  the  white  ant,  T.  E.  Snyder  {Engin.  Nexcs- 
Rec.,  84  (1920),  No.  23,  pp.  1110-1112,  figs.  6).— In  a  contribution  from  the  Bu- 
reau of  Entomology  of  the  U.  S.  Department  of  Agriculture,  information  is 
given  on  the  protection  of  structures,  both  rural  and  urban,  against  termites. 

It  is  stated  that  all  untreated  wood  should  be  completely  isolated  from  the 
soil,  and  that  in  the  case  of  termite-infested  frame  buildings  when  once  the 
infested  beams  are  disconnected  from  the  earth  the  insects  will  soon  dry  up  and 
die.  It  is  recommended  that  in  order  to  prevent  the  insects  from  reaching  the 
woodwork  of  buildings  from  their  nests  in  the  soil,  the  foundations  be  entirely 
of  stone,  brick,  or  concrete,  including  the  pillars  in  basements  and  cellars. 

Tests  to  determine  the  efficiency  of  coal  stoves,  J.  R.  Allen  and  F.  B. 
Rowley  (Jour.  Amer.  Soe.  Heating  and  Ventilating  Engin.,  26  (1920),  No.  1, 
pp.  119-126,  figs.  4). — Tests  conducted  at  the  University  of  IMinnesota  on  base- 
burner  coal  stoves  are  reported. 

The  results  indicate  that  the  best  stoves  are  usually  those  which  have  the 
smallest  lengths  of  cracks  and  seams.  It  is  noted  that  in  some  stoves  there  are 
so  many  cracks  and  seams  that  it  is  almost  impossible  to  make  them  reasonably 
air-tight. 

In  one  test  the  carbon  dioxid  was  high,  showing  high  efficiency  of  combustion, 
and  in  a  second  test  the  carbon  dioxid  was  low,  showing  a  poor  state  of  com- 
bustion, but  the  actual  total  efficiency  in  the  two  cases  was  about  the  same. 
This  is  accounted  for  by  the  difference  in  the  stack  temperature  in  the  two 
cases.  In  the  case  where  the  carbon  dioxid  was  high  the  stack  temperature 
was  high,  so  that  the  benefit  of  the  better  combustion  was  offset  by  tlie  loss  at 
the  stack.  In  test  No.  2  the  carbon  dioxid  and  the  stack  temperature  were  low, 
and  while  there  was  poor  combustion  it  was  offset  by  less  loss  at  the  stack. 
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RTJIIAL  ECONOMICS. 

Animal  foodstuffs,  E.  W.  Shanahan  (New  York:  E.  P.  Dutton  d  Co.,  1920, 
lip.  .lU). — This  sLiuly  in  economic  goograpliy  and  agricultural  coondniics  is  one 
of  a  series,  edited  by  the  Director  of  the  London  School  of  Economics  and 
Political  Science,  relating  to  the  supplies  of  animal  foodstuffs.  From  the  stand- 
point of  the  production  of  animal  foodstuffs  or  the  raw  materials  for  the  same, 
tlie  countries  of  the  world  are  said  to  fall  into  four  groups,  the  surplus-produc- 
ing, tropical,  elaborating  commercial,  and  deficient  industrial,  and  it-  is  noted 
that  the  consuming  population  of  the  world  li'>s  almost  entirely  in  three  of  the 
ahove-montioned  groups,  the  surplus-producing,  elaborating  commercial,  and 
defkiont  industrial.  Tlu'sc  various  regions  are  descril)ed  in  detail.  Such  t«jpics 
as  the  supplies  of  capital,  agricultural  machinery  in  relation  to  the  production 
of  animal  foodstulTs,  uses  of  land  competitive  with  animal  Industries,  and  cost 
price  and  costs  of  production  are  discussed  with  reference  to  animal  industry 
as  the  key  to  permanent  intensive  agriculture. 

Conclusions  are  reached  that  there  has  been  a  relative  decline  in  the  output 
of  animal  produce  and  that  costs  of  production  tend  at  the  present  to  Increa.se, 
yet  there  is  progress  in  the  direction  of  intensification  and  the  .shortage  of 
animal  foodstuffs  may  be  of  short  duration,  perhaps  to  be  followed  within  a 
decade  or  so  by  a  period  of  comparative  abundance  for  the  consuming  popula- 
tion of  the  world. 

The  latter  part  of  the  study  is  devoted,  particularly,  to  the  production  and 
con.sumption  within  the  British  Empire  and  .some  effects  of  the  war  upon  it. 

The  cost  of  producing  wheat  in  Kansas,  crop  of  1919,  J.  C.  Mohleb 
{Knns.  Bd.  Ayr.  Quart.  Rpt.,  38  (1919),  No.  151,  pp.  31,  figs.  7).— This  is  a  sum- 
mary of  statements  from  2,057  Kansas  wheat  growers,  collected  by  the  State 
Board  of  Agriculture  in  December,  1919,  by  means  of  a  questionnaire  carrying 
245  questions  on  the  cost  of  producing  wheat.  These  growers  represent  every 
county  in  the  State  and  both  landowners  and  tenants. 

The  cost  per  acre  is  stated  to  have  been  less  affected  by  the  yield  than  the 
cost  per  bushel.  For  the  State  as  a  whole  a  loss  of  43  cts.  an  acre  is  shown 
for  the  crop  of  1919,  but  in  the  main  wheat  belt  (central  Kansas)  the  loss 
reached  $1.52  an  acre.  Of  the  total  wheat  acreage  in  the  State,  76  per  cent 
showed  a  loss  and  24  per  cent  a  gain.  It  is  said,  however,  that  these  amounts 
do  not  show  the  full  extent  of  the  loss  because  in  the  calculations  nothing  was 
charged  for  the  loss  of  fertility  by  the  soil,  the  lack  of  compensation  for  over- 
time work,  and  the  lack  of  proper  employment  for  a  portion  of  the  year. 

Tabulations  are  given,  showing  the  number  of  acres,  production,  and  value 
of  winter  and  spring  wheat  for  the  year  1919,  and  detailed  statements  of  the 
cost  of  producing  an  acre  of  wheat  are  included  for  the  entire  State,  the  east- 
ern, central,  and  western  divisions,  and  the  northern  and  southern  sections  of 
each  of  the  latter. 

Farm  tenancy  and  rural  credits  (Til.  Leg.  Ref.  Bur.,  Constitutional  Conv. 
Bill.  1,]  (1919),  pp.  1079-1 123). — A  compilation  of  information  relating  to  farm 
tenancy  and  absentee  landlordism  in  Illinois  and  elsewhere,  also  to  first- 
mortgage  systcm.s,  Fe<leral  farm  loans,  numerous  State  rural-credit  systems, 
second  mortgag»>s,  and  short-time  credits  is  offered  for  the  consideration  of  the 
Illinois  Constitutional  Convention  in  drawing  up  constitutional  changes  with 
respect  to  farm  tenancy,  loans,  and  land  taxation. 

Studies  of  land  values  in  Iowa,  O.  G.  Lloyd  (loica  Ayr..  20  (1919),  No.  9, 
pp.  861-363;  also  in  Jour.  Farm  Econ.,  2  (1920),  Ne.  3,  pp.  iS(J-///0).— Census 
data  and  figures  from  surveys  and  other  reports  with  reference  to  several 
Iowa  counties  are  tabulated  to  show  the  advance  in  the  price  of  land  from 
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1850  to  August  15,  1919,  the  price  per  acre,  total  value,  and  payments  on 
farms  for  the  years  1917  and  1919,  the  time  and  rate  of  interest  for  the  same 
years,  a  correlation  of  the  prices  of  crops  and  live  stock  with  the  price  of  land, 
1915-1919,  inclusive,  the  labor  income  and  landlord's  percentage  on  the  tnvest- 
nu'ut  on  Iowa  farms,  and  the  net  worth  of  204  farmers  who  reported  in  1914. 
The  data  presented  indicate  that  buyers  of  land  were  thinlving  in  terms  of  the 
prices  of  farm  products  current  at  the  time,  and  that  regardless  of  the  land 
paying  its  way  they  coul4  afford  to  pay  the  price  for  other  reasons. 

In  addition  answers  returned  from  a  questionnaire  inquiring  the  reasons  for 
the  advance  in  the  price  of  land  are  given,  the  five  principal  causes  slwwn  being 
speculation,  prices  of  food  products,  high  returns,  the  increasing  value  of  the 
fa'rm  home  as  an  institution,  and  the  security  of  the  investment.  ^ 

Sale  and  rental  value  of  agricultural  land  in  Sweden  before  the  outbreak 
of  the  war  and  the  rise  in  i)rice  of  the  same  up  to  the  beginning  of  1918, 
L.  Nanneson  (K.  Landthr.  Akad.  Hundl.  och  Tidskr.,  58  {1919),  No.  3,  pp.  178- 
186).— Data  returned  on  a  questionnaire,  distributed  by  the  economics  division 
of  the  National  Agricultural  Bureau  of  Sweden,  are  summarized  and  compared. 
Answers  are  given  as  to  land  values  from  the  point  of  view  of  soil  types,  size 
of  holdings,  location,  and  transportation  facilities. 

Interim  repoi-t  to  the  Board  of  Agriculture  for  Scotland  on  the  econom- 
ics of  small  farms  and  small  holdings  in  Scotland,  H.  M.  Conacher  and 
W.  R.  Scott  {EdinMirgli:  Scot.  Bd.  Agr.,  1919,  pp.  98). — Report  is  made  of  an 
inquiry  to  ascertain  the  facilities  needed  in  order  to  enable  small  farmers  and 
small  holders  to  obtain  more  capital  for  their  undertakings  or  steps  to  be  taken 
to  cheapen  expenses  of  production,  as  well  as  to  study  the  experiences  of 
existing  holders  with  a  view  to  futui-e  settlement  on  new  holdings.  Various 
types  of  holdings  in  noncrofting  and  crofting  districts  are  described.  Ques- 
tions were  asked  regarding  the  value  of  stock,  capital  required,  average  stock 
required,  and  financial  returns  of  typical  small  holdings. 

Cooperation  in  many  lands,  L.  Smith-Gordon  and  C  O'Brien  {Manchester, 
[England]:  The  Cooperative  Union,  Ltd.,  1919,  vol.  1,  pp.  11+272). — Early  chap- 
ters of  this  volume  are  concerned  with  the  principles  and  organization  of  the 
cooperative  movement  and  theories  of  the  relation  between  producers  and  con- 
sumers. The  history  of  consumers'  and  producers'  cooperation  in  various 
countries  is  outlined.  Societies  are  described  and  classified  according  to  activi- 
ties, with  technical  details  of  organization,  conduct  of  meetings,  functions  of 
committees,  finance,  and  economic,  political,  and  educational  policy. 

The  appendix  gives  a  brief  review  of  the  legislation  of  various  countries 
relating  to  cooperation,  together  with  a  bibliography. 

The  cooperative  movement  in  Nebraska,  M.  H.  Weseen  {Jour.  PoUt. 
Econ.,  28  {1920),  No.  6,  pp.  477-498). — Reviewing  the  history  of  the  movement, 
it  is  stilted  that  the  first  farmers'  organization  in  Nebraska  to  embody  coopera- 
tive principles  in  its  by-laws  was  started  in  1904.  Since  that  time  the  number 
and  functions  of  such  groups  have  increased  rapidly  until  there  are  in  the 
State  at  present  about  400  genuinely  cooperative  elevators,  170  farmers'  union 
companies  shipping  live  stock,  and  100  cooperative  stores  handling  merchandise. 
The  number  and  amount  of  business  of  mutual  insurance  companies  and  mis- 
cellaneous and  unique  associations  are  noted.  Account  is  given  of  difficulties 
in  the  way  of  competitive  pressure,  the  struggles  of  cooperators  to  secure 
representation  on  the  Grain  Exchange,  and  tlie  obstacle  of  liemg  classified  as 
corporations  subject  to  the  constitutional  provision  allowing  stockholders  the 
right  to  vote  according  to  number  of  shares. 

An  act  incoiTporated  into  the  laws  of  1919  obviates  the  last-named  difficulty. 
Another  act  in  1919  authorizing  cooperative  credit  associations  is  outlined. 
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Tho  law  of  Nebraska  is  said  to  Ijo  soinewliat  loss  liboral  than  that  of  certain 
other  States  with  wliich  it  is  here  eoinpared.  A  prosperous  future  is  forecasted 
for  cooperative  societies  of  all  kinds  iu  Nebraska. 

A  brief  list  of  }»ood  publications  on  the  rural  community  {Mass.  Ayr. 
Col.,  Ext.  Circ.  36  {l'J20),  pj).  [Jt]). — A  brief  suj,'gestive  bibliography  is  given. 

Farm  life  studies  and  their  relation  to  home  economics  work,  C.  J.  Gal- 
pin  (Jour.  Home  Econ.,  12  (1920),  No.  4,  pp.  159-161). — This  is  a  brief  outline 
of  one  of  the  research  projects  in  farm-life  studies  in  the  Otlice  of  Farm  Man- 
agement of  the  U.  S.  Department  of  Agriculture,  which  is  concerned  with 
social  situations,  farm  home  life,  the  spiritual  role  of  the  woman  iu  the  farm 
home,  the  use  of  leisure  time,  and  other  related  questions. 

The  Market  Reporter  (U.  S.  Dcpt.  Agr.,  Market  Rptr.,  2  (1920),  Nos.  1,  pp. 
16;  2.  pp.  n-32,  fujx.  2;  3,  pp.  33-^8,  flu.  i).— The  usual  weekly  and  monthly 
sunuuaries  -of  information  regarding  movement,  marketing,  and  prices  of 
specitied  conmiodities,  and  important  classes  of  agricultural  products  and 
foreign  markets  are  continued  in  these  numbers. 

Special  articles  appearing  in  No.  1  relate  to  the  fruit  and  vegetable  market 
at  Kansas  City  and  potato  shipments  at  the  principal  markets  for  1919.  In 
No.  2  there  is  one  indicating  that  American  exports  of  food  have  doubled  in 
the  last  tive  years,  comparing  the  trend  of  food  exports  before  and  during  the 
war  and  noting  the  outlook  in  foreign  countries.  Diagrams  present  the  export 
trade  in  three  periods,  the  decade  from  1900  to  1909,  the  5-year  prewar  period, 
3910  to  1914,  and  the  war  period  from  1915  through  1919.  It  is  concluded  that 
there  need  be  no  alarm  as  to  the  ability  of  the  United  States  to  hold  its  own 
in  foreign  trade  in  agricultural  pi'oducts.  In  the  same  number  are  articles  on 
the  peach  as  a  popular  short-season  fruit,  the  market  for  hides,  and  the  effect 
of  car  shortage  on  the  grain  market.  No.  3  contains  leading  articles  on  beef 
and  cattle  prices,  the  advance  in  evaporated  and  condensed  milk  prices,  and 
the  onion  market  in  the  principal  cities. 

Farmers'  Market  Bulletin  (North  Carolina  Sta.,  Farmers'  Market  Bui.,  7 
(1920),  No.  36,  pp.  10). — This  number  contains  a  brief  note  on  cooperative  wool 
sales  and  the  usual  list  of  products  which  farmers  have  for  sale. 

Economic  notes  on  Brazil  (Rio  de  Janeiro:  Min.  Agr.  Indus,  and  Com., 
1919,  3.  cd.,  pp.  103). — This  is  a  revision  of  a  report  previously  noted  (E.  S.  R., 
38,  p.  393),  in  which  statistical  data  is  continued  down  through  1917. 

Area  and  yields  of  agriculture  in  the  Republic  of  Austria  for  the  year 
1918,  with  comparisons  (Anbaufldchcn  und  Ernteergebnisse  im  Gebiete  der 
Rcpublik  Ostcrreich  im  Jahre  1918,  Verglichen  mit  den  auf  dieses  Oebiet  Bezo- 
yimcn  einschlagigen  Daien  des  Jahres  1917  und  des  Letzten  Normaljahrcs 
(1913).  [Austria]:  Govt.,  1919,  pp.  25).— Tabulated  statistics  for  1918  with 
comparisons  for  1917  and  1913,  as  collected  by  the  Austrian  Commission  of 
Agriculture  and  Forestry,  are  given. 

AGRICULTURAL  EDUCATION. 

Vocational  education,  S.  A.  Bakek  (Missouri  Pub.  Scliools  Rpt.,  10  (1919), 
pp.  26-30). — This  is  a  report  on  the  program,  organization,  and  status  of  voca- 
tional education  In  Missouri  for  the  year  ended  June  30,  1919.  Instruction  in 
vocational  agriculture  was  introduced  into  38  high  schools  and  instruction  in 
vocational  home  economics  into  32  high  schools.  The  State  university  has  well- 
organized  plans  for  tJie  training  of  teachers  of  agriculture,  home  economics,  and 
of  trade  and  industrial  subjects. 

Vocational  ediicabion  [in  Florida],  S.  Phillips  (Fla.  Stipt.  Pub.  Instr. 
Bien.   Rpt.,   1916-1918,   pp.   77/-7S0).— This   Is   a   report  of   th(>   Florida   State 

oard  for  Vocational  Education  for  the  years  1917-18  and  1918-19. 
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Only  four  schools  were  able  to  secure  teachers  and  to  use  the  agricultural 
funds  for  1917-18,  and  only  three  schools  were  aided  for  vocational  home 
economics.  In  1918-19  ten  schools  had  vocational  agricultural  classes,  and  five 
schools  were  conducting  vocational  home  economics  work. 

The  University  of  Florida  has  been  designated  for  the  training  of  teachers 
of  vocational  agriculture  and  industrial  subjects,  and  the  Florida  State  College 
for  Women  for  the  training  of  teachers  of  vocational  home  economics. 

Vocational  education  in  Nebraska  under  the  Smitli-Hughes  Act,  W.  H. 
Clemmons  {Nehr.  Supt.  Pub.  Instr.  Bien.  Rpt.,  25  (1917-1919),  pp.  y/fi-SJ).— In 
1917-18  only  2  high  school  agricultural  departments  and  1  home  economics 
department  were  aided  financially  under  the  Smith-Hughes  Act.  Considerable 
progress  was  made  in  the  training  of  teachers  for  this  work  in  the  University  of 
Nebraska.  A  survey  of  the  home  economics  instruction  was  made  in  39  schools 
of  the  State.  Financial  statements  and  lists  of  schools  approved  for  agriculture, 
home  economics,  and  the  trades  and  industries  are  given. 

Vocatio-nal  schools  for  girls  in  New  Jersey,  I.  P.  O'Leary  {Trenton,  N.  J.: 
N.  J.  Dept.  Puh.  Instr.,  1917,  pp.  2Jf). — The  purpose  of  this  bulletin  is  to  sug- 
guest  improvements  in  the  organization  in  all-day  vocational  household  arts 
schools  in  New  Jersey.  It  discusses  the  aim  of  vocational  household  arts  in- 
struction ;  consideration  in  the  curriculum  of  certain  economic  and  social  changes 
affecting  the  woman  in  the  home ;  the  development  of  standards  of  work ;  the 
organization  of  trade  departments  in  these  schools ;  the  distinction  between  the 
teaching  of  elementary  sewing  and  of  dressmaking ;  the  fundamental  diiference 
between  instruction  in  trade  and  vocational  household  arts  dressmaking  and 
millinery ;  cooking ;  and  cooperation  between  the  school  and  the  home. 

Vocational  education,  C.  E.  Oavett  (iV.  Dak.  Bd.  Admin.  Ann.  Rpt.,  1 
{1919),  pp.  Jf5-Jf9). — In  this  resume  the  State  director  of  vocational  education 
briefly  outlines  the  vocational  education  work  accomplished  in  North  Dakota 
in  1917-1919  and  the  plan  for  1919-20,  and  offers  recommendations  for  the  con- 
tinuation of  the  work. 

Since  August,  1919,  this  work,  which  previously  had  been  directed  by  a  com- 
mittee on  vocational  education  of  the  State  board  of  education,  has  been  under 
the  direction  of  the  State  board  of  administration  created  July  26,  1919.  In 
North  Dakota,  it  is  stated,  only  30  per  cent  of  the  farm  pupils  have  been  com- 
pleting the  eighth  grade  and  4  per  cent  the  high  school.  It  is  recommended 
that  the  proper  balance  should  be  sought  among  the  scholastic,  esthetic,  and 
vocational  phases  of  education.  Further,  that  the  work  in  manual  training, 
agriculture,  and  domestic  science  should  be  reorganized  and  placed  upon  a  truly 
educational  basis. 

Vocational  education  in  New  Mexico  {N.  Mex.  Bd.  Ed.  Vocat.  Bui.  4  (1920), 
pp.  52). — These  are  the  revised  plans  for  vocational  education  in  New  Mexico 
for  1919-20  under  the  Smith-Hughes  Act. 

The  teacher-training  course  in  vocational  agriculture  extends  through  4  years, 
or  216  unit  hours,  not  more  than  40  per  cent  of  which  can  be  given  to  technical 
and  not  more  than  10  per  cent  to  pedagogical  subjects.  A  plan  of  combined 
supervision  and  improvement  in  service  and  itinerant  teacher  training  in  agri- 
culture is  outlined. 

The  New  Mexico  College  of  Agriculture  and  IMechanic  Arts  has  been  designated 
for  teacher  training  in  vocational  home  economics.  The  course  extends  through 
4  years,  or  216  unit  hours,  including  a  minimum  of  technical  or  home  economics 
subjects  of  25  per  cent,  related  sciences  and  art  20  per  cent,  professional  sub- 
jects 12.5  per  cent,  and  general  28  per  cent. 
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Four-year  courses  in  vocational  agriculture  and  homo  economics  and  4-year 
teacher-traiuiiis  courses  in  vocational  agriculture  and  home  economics  are 
outlined. 

Iteport  of  the  State  supervisor  of  imricultural  instruction,  V.  Peterson 
(S.  C.  Supt.  Ed.  Ann.  Rpt.,  50  {1918),  pp.  y/5-7S).— This  is  a  report  on  the  or- 
ganization and  administration  of  agricultural  instruction  in  South  Carolina 
for  the  year  ended  June  30,  1918,  under  the  State  and  Smith-Hughes  laws. 

The  first  State  plan  under  the  Smith-Hughes  Act  was  approved  Novemher  9, 
1917,  and  13  groups  of  schools  were  subsidized  during  the  fiscal  year,  with  an 
eiironment  of  290  pupils  in  agriculture.  A  total  of  about  385  acres  of  Held 
and  garden  crops  were  i)roduced  by  these  pupils. 

Teacher-training  work  in  vocational  agriculture  was  begun  during  the  year 
at  Clemson  College,  and  a  comprehensive  vocational  course  was  introduced  at 
the  Winthrop  Normal  and  Industrial  College.  A  special  report  on  agricultural 
instruction  in  Darlington  County,  reports  from  the  teachers  of  agriculture,  and 
some  of  the  provisions  of  the  State  plans  for  vocational  agriculture  for  1918-19 
are  included. 

Vocational  agriculture  in  Virginia,  H.  Hart  {Bui.  State  Bel.  Ed.  [Ta.],  2 
{1919),  A'o.  1,  pp.  iS-58,  figs.  2). — This  report  by  the  State  superintendent  of 
public  instruction  contains  a  statement  of  the  status  of  vocational  agriculture 
in  .secondary  schools  in  Virginia  at  the  time  of  the  acceptance  by  the  State  of 
the  provisions  of  the  Smith-Hughes  Act,  the  statistical  report  of  the  State 
supervisor  of  agriculture  with  reference  to  attendance,  equipment,  etc.,  of 
vocational  schools  for  the  year  ended  June  30,  1918,  and  a  report  on  the  work 
of  the  supervising  industrial  teachers  for  colored  schools. 

.-Annual  report  of  the  public  high  schools  of  Virginia  for  the  school  year 
J017-18,  S.  P.  Duke  {BuJ.  State  Bd.  Ed.  [To.],  1  {1918),  No.  1,  pp.  79,  figs. 
Id). — This  report  deals  with  constructive  suggestions  bearing  upon  high  school 
organization,  supervision,  and  instruction,  including  a  plan  for  the  reorganiza- 
tion of  instruction  in  agriculture  in  rural  high  schools  other  than  Smith-Hughes 
schools  in  counties  with  agricultural  demonstration  agents. 

Under  this  plan  agriculture  with  laboratory  instruction  is  recommended  as 
one  unit  in  science  for  all  rural  high  schools.  The  subject  will  be  given  in  the 
second  year  or  the  ninth  grade  of  the  course.  The  year's  work  will  include  a 
general  course  in  agriculture  in  the  first  or  fall  term.  At  the  end  of  this  term 
or  sooner  four  projects  will  be  selected  for  the  class,  to  be  worked  out  by  the 
pupils  during  the  term  and  the  summer  vacation  on  the  home  farm  or  garden. 
A  minimum  of  one  month,  or  20  lessons  is  to  be  devoted  to  instruction  and 
laboratory  work  for  each  of  the  four  projects,  and  each  boy  is  required  to  devote 
approximately  120  hours  to  the  completion  of  his  project  out  of  school  hours.  In 
order  to  provide  better  classroom  instruction  in  agriculture,  the  county  demon- 
stration agent  In  agriculture  will  visit  the  high  school  during  the  second  term 
to  give  instruction  in  the  technical  phases  of  project  work  that  can  not  be 
handled  by  the  regular  teacher.  A  series  of  ten  or  more  bulletins  containing 
a  series  of  outlined  lessons  and  projects  to  be  used  as  text  material  for  the 
project  work  and  class  instruction  during  the  spring  term  is  to  be  prepared  by  the 
extension  department  of  the  Virginia  Polytechnic  Institute.  On  the  successful 
completion  and  approval  of  the  project,  one  unit  of  high  school  credit  will  be 
awarded  in  addition  to  the  one  unit  credit  for  the  regular  agricultural  work. 

Attention  Is  called  to  an  experiment  in  the  .solution  of  problems  of  organiza- 
tion and  administration  of  the  small  two-year  high  school  found  almost  ex- 
clusively in  strictly  rural  districts,  and  which  may  be  called  the  rural  junior 
high  school.    In  order  to  make  sure  that  the  type  of  rural  junior  high  schools 
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selected  for  future  development  is  the  type  needed,  several  demonstration  schools 
were  organized  for  1918-19,  the  standard  requirements  for  which  include  that 
the  school  shall  be  organized  on  a  departmental  basis  and  shall  embrace  the 
seventh,  eighth,  and  ninth  grades.  The  course  of  study  shall  include  general 
science  in  the  seventh  and  eighth  grades  and  manual  arts  and  agriculture  in 
the  ninth  grade  for  boys,  and  home  making,  including  cooking,  sewing,  home 
sanitation,  and  decoration,  etc.,  for  girls.  Suitable  rooms  and  laboratory  equip- 
ment for  these  subjects  are  to  be  provided.  The  teachers  must  be  normal  school 
or  college  graduates  qualified  to  teach  these  subjects. 

Wisconsin  laws  relating  to  vocational  education  (Wis.  Bd.  Vocat.  Ed.  Bui. 
3  {1919),  pp.  20). — The  text  of  the  laws  governing  vocational  education  in  Wis- 
consin are  given. 

Social  surveys  of  rural  school  districts:  How  made  and  how  utilized, 
C.  J.  Galpin,  G.  W.  Davtes,  and  G.  Wyman-Stone  {Wis.  Agr.  Col.  Ext.  Cire. 
122  {1920),  pp.  21t,  figs.  15). — Directions  are  given  for  making  a  social  survey 
of  the  rural  school  district  and  for  using  it  in  the  school. 

School  house  and  shops  for  Arkansas  schools  of  vocational  agriculture 
{[Univ.  Ark.,  Col.  Engin.  [Pw&.],  1919],  pp.  8,  figs.  3). — This  circular  gives  a 
description  of  a  schoolhouse  arranged  for  a  class  of  30  students  working  in  2 
sections  in  a  cour.se  in  vocational  agriculture.  Views  of  front  and  side  eleva- 
tions, the  floor  plan,  and  a  bill  of  material  are  included. 

Agi'iculture :  Tentative  course  of  study  for  schools  of  Montana,  M.  J. 
Abbey  {Helena,  Mont.:  [Supt.  Pub.  Instr.],  1917,  pp.  39). — The  author  outlines 
courses  in  agriculture  for  the  seventh  and  eighth  grades  in  city  schools,  or  for 
odd  and  even  years  in  rural  schools  where  the  seventh  and  eighth  grades  are 
combined.    Instructions  on  methods  of  teaching  are  included. 

Nature  study,  geography,  and  agriculture,  A.  W.  Blanton  {Dept.  Ed.  Tex. 
Bui.  105  {1919),  pp.  48-58). — This  is  an  outline  of  work,  in  seasonal  sequence, 
in  nature  study  for  the  fii-st  and  second  grades  and  in  geography  for  grades  3 
to  6,  inclusive,  with  suggestions  for  teaching  agriculture  in  the  seventh  grade 
of  the  public  schools  of  Texas. 

Reconstruction  in  the  domestic  science  kitchen,  H.  C.  Goodspeed  {Madi- 
son, Wis.:  Dept.  Pub.  Instr.,  1919,  pp.  8,  figs.  4)- — The  author  points  out  (1) 
the  disadvantages  of  the  hollow  square  plan  of  desks  in  the  domestic  science 
kitchen,  as  found  in  the  majority  of  public  schools,  and  (2)  the  advantages 
of  the  group  or  unit  arrangement,  each  unit  accommodating  four  girls. 

MISCELLANEOUS. 

The  impartiality  of  research,  L.  H.  Bailey  {Proc.  Anier.  Soc.  Hort.  Sci.,  16 
{1919),  pp.  197-203). — An  abstract  of  an  address  before  a  joint  meeting  of  the 
Botanical  Society  of  America,  the  American  Phytopathological  Society,  and  the 
American  Society  for  Horticultural  Sciene. 

Director's  report  for  1919,  W.  H.  Jordan  {New  York  State  Sta.  Bui.  470 
{1919),  pp.  28). — This  contains  the  organization  list  and  a  review  of  the  work 
and  publications  of  the  station  during  the  year. 

Annual  Report  of  Pennsylvania  Station,  1916  {Pennsylvania  Sta.  Rpt. 
1916,  pp.  603,  pis.  60,  figs,  i^.)— This  contains  the  organization  list,  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1916,  a  report  of  the  director  on 
the  work  and  publications  of  the  station  during  the  year,  departmental  reports, 
and  many  special  articles  abstracted  elsewhere  in  this  issue. 
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NOTES. 


California  University. — Uiuler  the  will  of  the  late  .Tames  Ilorgan,  an  income 
of  ab(nit  $2,01)0  a  year  Is  to  be  available  for  the  promotion  and  development 
of  .•ij,'ricultiiro,  especially  at  the  University  Farm  at  Davis. 

Florida  University  and  Station. — The  resignations,  September  1,  are  noted 
of  11.  E,  Stevens  as  plant  pathologist  to  become  county  aj;ent  in  Lee  County; 
and  C.  D.  Sherbakoff,  truck  pathologist,  to  take  up  work  with  the  Tennessee 
Station. 

Georgia  College. — With  the  cooperation  of  the  Central  of  Georgia  Railroad, 
representatives  of  the  college  conducted  about  200  farmers  on  a  trip  through 
the  cattle-producing  sections  of  the  Middle  West  during  the  latter  part  of 
August.  Many  noted  herds,  several  agricultural  colleges,  and  the  Chicago 
stockyards  were  visited.  During  the  last  week  in  September,  two  trains  carry- 
ing several  hundred  farmers  of  south  Georgia  were  conducted  through  North 
and  South  Carolina  to  give  an  idea  of  how  tobacco  is  cured  and  prepared  for 
market.  There  are  now  many  new  tobacco  farmers  in  Georgia,  the  crop  having 
increased  from  3,500,000  to  20,000,000  lbs.  in  three  years. 

Headquarters  for  the  State  Farm  Bureau  Federation  have  been  established 
at  the  college,  and  a  State-wide  membership  campaign  for  100,000  members  has 
been  begun.  The  organization  work  is  being  carried  out  with  farmers  as 
organizers,  but  the  college  through  its  district  and  county  agents  is  supporting 
the  movement 

The  college  opened  September  15  with  an  enrollment  of  over  500  students. 
This  is  the  largest  in  the  history  of  the  institution  and  greater  than  the  entire 
student  body  attending  the  university  ten  years  ago. 

Kansas  College  and  Station. — The  department  of  agronomy  in  cooperation 
with  the  State  Crop  Improvement  Association  has  inspected  this  year  about 
600  fields  of  Kanred  wheat  grown  for  seed.  These  fields  aggregate  about 
15,000  acres.  The  total  acreage  in  Kanred  wheat  in  the  State  during  the  past 
season  was  about  500,000  acres. 

During  the  past  summer  five  new  silos  have  been  added  to  the  equipment 
of  the  main  station.  This  brings  the  number  of  silos  at  the  station  to  fourteen, 
with  a  total  capacity  of  1,300  tons. 

R.  M.  Green,  assistant  professor  of  farm  management  at  the  Missouri  Uni- 
versity and  Station,  has  been  appointed  associate  professor  of  agricultural 
economics  and  will  have  charge  of  the  investigational  and  teaching  work  in 
marketing.  Morris  Evans  has  been  appointed  instructor  in  agricultural  eco- 
nomics. 

Minnesota  University  and  Station. — Fred  Griflfee  has  been  appointed  as- 
sistant professor  of  agronomy  in  the  College  of  Agriculture  and  assistant  in 
plant  breeding  in  the  station. 

Pennsylvania  College  and  Station. — The  resignations  are  noted  of  D.  S. 
Fox.  assistant  professor  of  agronomy,  on  .July  1;  W.  S.  Taylor,  professor  of 
agricultm-al  education,  on  .\ugast  15:  and  F.  T.  Struck,  associate  professor  of 
agricultural  education,  on  September  1.  Recent  appointments  include  Carl  G. 
Vinson  as  professor  of  pomology  extension,  beginning  September  1 ;  Henry  W. 
Popp  as  instructor  in  botany ;  and  Donald  Gray  as  assistant  in  poultry  hus- 
bandry extension. 
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Porto  Rico  Federal  Station. — W.  A.  Mace,  agricultural  technologist,  has 
resigned  to  accept  a  coniniercial  position  in  Havana,  Cuba.  J.  P.  Griffith,  plant 
breeder,  has  resigned  to  take  up  further  studies. 

Rhode  Island  College. — ^The  horticultural  building  was  completely  destroyed 
by  fire  August  22,  causing  a  loss  estimated  at  $6,000.  The  greenhouses  and 
other  adjoining  buildings  were  saved. 

Virginia  Truck  Station. — Fred  W.  Geise,  assistant  physiologist  In  the 
Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  has  been  appointed 
associate  pathologist  and  entered  upon  his  new  duties  August  Ifi. 

Wisconsin  University.^ — P.  W.  Boutwell,  assistant  professor  of  agricultural 
chemistry,  has  resigned  to  become  associate  professor  of  chemistry  at  Beloit 
College. 

National  Demonstration  Farm  in  Great  Britain. — The  British  Ministry  of 
Agriculture  and  Fisheries  purchased  in  1919  an  estate  of  over  1,5(X)  acres  of 
typical  heath  land  at  Methwold  in  Norfolk.  This  estate  is  to  be  developed  as  a 
national  demonstration  farm,  chiefly  to  show  what  can  be  done  with  poor  heath 
land  by  the  adoption  of  good  husbandry  methods.  About  200  acres  have  already 
been  reclaimed,  and  at  the  present  time,  1,043  acres  are  under  cultivation,  43 
acres  are  in  grass,  and  the  remainder  in  waste  heath.  Liming  and  the  incor- 
poration of  organic  matter  are  the  chief  processes  to  be  utilized. 

Tobacco  growing  on  a  comparatively  large  scale  is  to  be  attempted  on  the 
farm,  as  are  also  stock  raising,  poultry  keeping,  and  swine  husbandry  on  the 
open  air  system. 

Central  Agricultural  Council  in  Denmark. — The  various  technical  and  co- 
operative organizations  concerned  with  Danish  agriculture  have  recently  or- 
ganized a  Central  Agricultural  Council,  known  as  the  Landbnigsraadet,  to 
promote  their  general  interests.  In  addition  to  duties  of  a  purely  economic 
natui-e,  this  new  institution  also  intends  to  disseminate  information  about 
foreign  agriculture,  especially  that  of  a  statistical  nature,  partly  by  furnishing 
prominent  farmers  directly  with  this  data  and  partly  through  instructive 
articles  in  Danish  agricultural  periodicals. 

Agricultural  Conditions  in  Greece. — A  recent  number  of  Breeders'  Gazette 
contains  an  article  by  Dr.  Geo.  Bouyoucos,  of  the  Michigan  College  and  Sta- 
tion, regarding  agricultural  conditions  found  in  Greece  by  the  AgricuHural 
Commission  to  that  country  headed  by  the  late  Dr.  Cyril  G.  Hopkins. 

Soil  analyses  indicated  abundant  amounts  of  potash  and  magnesium  in  prac- 
tically all  the  soils,  and  lime  was  lacking  in  only  a  few  cases.  Nitrogen  and 
phosphorus,  however,  were  present  in  insuflicient  amounts  in  nearly  all  the 
soils  of  Greece,  and  especially  those  of  the  long  cropped  lowlands  and  plains. 
This  deficiency  is  so  serious  that  much  of  the  land  has  become  extremely 
unproductive,  many  plains  soils  often  not  returning  the  seed  sown.  Cultural 
methods  are  also  for  the  most  part  quite  primitive. 

About  200,000  copies  of  a  booklet  prepared  by  Dr.  Hopkins  were  distx-ibuted 
among  the  farmers,  advocating  especially  an  increased  use  of  phosphates  and 
the  growth  of  legumes  instead  of  fallowing.  Recommendations  were  also  made 
to  the  Government  for  establishing  a  high  gi-ade  agricultural  college  and 
experiment  station  in  connection  with  the  University  of  Greece,  the  teaching 
of  agriculture  in  the  high  schools,  a  comprehensive  soil  survey,  and  the  main- 
tenance of  soil  test  fields.  The  obtaining  by  the  Government  of  supplies  of 
acid  phosphate  and  finely  ground  raw  rock  phosphate  for  sale  at  reasonable 
prices  was  also  advocated. 
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A  great  man  is  a  product  of  opixn-tunity,  but  not  wholly  of  cir- 
cumstance, lie  waits  not  for  opportunity  to  come  to  him  but  him- 
self helps  to  make  it,  and  a  part  of  his  genius  is  his  ability  to  see 
an  opening  and  to  broaden  it  so  that  he  may  have  the  chance  to 
carry  forvvard  his  aims  and  purposes. 

This  was  characteristic  of  James  Wilson,  late  Secretary  of  Agri- 
culture, lie  believed  in  agriculture  as  an  enlightened  occupation, 
and  in  the  force  of  science  to  advance  it  to  the  standing  and  the 
efficient  position  it  must  ultimately  occupy  in  the  Nation's  life.  He 
worked  in  a  period  when  changes  were  beginning  to  come  rapidly, 
and  he  took  advantage  of  this  to  broaden  the  opportunity  for  ac- 
comi)lishing  the  things  he  believed  in  and  to  build  up  an  enlightened 
public  sentiment  in  support  of  it.  He  made  agriculture  recognized 
as  it  had  not  been  before.  He  gave  it  a  larger  place  in  the  public 
mind  and  in  constructive  legislation;  and  perhaps  greatest  of  all, 
he  de\el(jped  a  broad  public  consciousness  of  the  need  for  aid  to  the 
farming  industr}'^  and  confidence  in  technical  investigation  to  render 
such  aid.  With  the  other  influences  at  work,  he  inculcated  the  idea 
of  "scientilic  farming'',  and  gave  the  illustrations  of  it  a  spectacular 
interest.  He  not  only  saw  clearly  himself,  but  he  made  the  country 
see  what  an  adequate  Federal  department  of  agriculture  might  do 
for  the  benefit  of  the  industry  and  those  living  under  it. 

There  was  a  psj^chological  aspect  to  his  career  Avhich  helped  at 
the  outset  and  was  borne  out  by  events.  The  farmers  believed  in 
him.  He  was  a  man  of  their  own  kind,  who  had  lived  their  life 
and  had  to  cope  with  difficulties  like  theirs.  He  understood  them 
and  they  undferstood  him,  and  it  made  a  strong  bond  of  sympathy. 

The  sixteen  years  of  Secretary  Wilson's  administration,  from  Lsj)? 
to  1913,  is  a  record  of  unprecedented  advance  and  accomplishment. 
It  marketl  a  period  of  phenomenal  development  in  organization,  in 
scope  of  work,  and  in  direct  usefulness,  as  well  as  in  public  conli- 
dence  and  supix)rt.  When  the  various  features  are  reviewed  which 
were  epochal  or  have  brought  the  Department  into  special  promi- 
^nence,  it  is  surprising  to  find  how  many  of  them  pertain  to  his  time. 
2  This  fact  shows  his  grasp  of  the  situation,  his  constructive  ability 
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in  enlarging  the  field  of  effort,  and  his  broadmindedness  in  refer- 
ence to  new  proposals  for  Avork  or  action. 

The  influence  of  such  an  administrative  officer  is  not  measured  by 
length  of  service  nor  alone  bj^  what  he  himself  does,  but  by  what  he 
enables  and  stimulates  others  to  do.  He  was  a  great  directing  and 
controlling  influence.  He  was  a  striking  example  of  the  practical 
man  administering  scientific  inquiry  and  develoj^ing  it  in  many 
lines.  He  was  not  confused  or  overawed  by  it.  On  the  contrary, 
he  had  a  clear  understanding  of  its  requirements  as  well  as  its  re- 
sults, and  he  was  not  troul)led  if  it  led  into  strictly  technical  channels 
for  the  time  being,  provided  the  problem  was  not  lost  sight  of. 
This  he  saw  to  with  a  native  shrewdness  which  helped  to  keep  the 
feet  of  the  most  technical  workers  on  the  ground.  He  maintained 
an  intimate  contact  with  the  varied  lines  of  activity  throughout  the 
Department,  and  dealt  directly  with  them  through  personal  confer- 
ence with  those  in  charge.     His  capacity  for  detail  was  remarkable. 

A  common  measure  of  growth  in  such  an  institution  is  the  increase 
in  funds,  in  personnel,  in  facilities  for  doing  things  and  for  placing 
them  before  the  people.  In  the  j^ear  in  which  Secretary  Wilson 
came  to  the  Department  the  combined  appropriation  was  approxi- 
mately three  and  a  quarter  million  dollars,  of  which  close  to  a  mil- 
lion was  for  the  State  experiment  stations,  the  distribution  of  seeds, 
and  for  special  publications  ordered  by  Congress.  By  1905  the 
appropriation  had  nearly  doubled,  and  two  years  later  it  had  quad- 
rupled. In  consequence  of  new  functions  and  the  general  expansion 
of  work,  the  appropriation  had  reached  more  than  twenty  million 
dollars  by  1911,  and  for  1913,  the  closing  year  of  his  administration, 
the  total  was  $24,743,044.81. 

The  working  force  of  the  Deoartment  numbered  less  than  twenty- 
fi\'e  hundred  persons  in  1907,  and  in  his  last  year  it  was  nearly  four- 
teen thousand.    This  expansion  was  due  in  part  to  regulatory  duties 
imposed  by  new  laws  and  the  management  of  the  National  Forests, 
but  it  represented  a  very  large  growth  in  the  forces  concerned  with 
research  and  measures  for  the  improvement  of  agricultural  practice. 
In  the  period  covered  the  number  of  employees  of  the  Weatherj 
Bureau  practically  doubled,  that  of  the  Bureau  of  Animal  Industry! 
quadrupled,  the  Bureau  of  Chemistry  increased  from  twenty  to  overl 
five  hundred,  and  the  Forest  Service  from  only  fourteen  to  more! 
than  four  thousand,  while  the  personnel  represented  in  what  becamej 
the  Bureau  of  Plant  Industry  grew  from  127  to  2,128,  and  that  of  thi 
Bureau  of  Entomology  from  21  to  339. 

Another  measure  of  groAA  th  is  supplied  by  the  record  of  the  De- 
partment's publications  and  the  demand  for  them.     The  printing! 
fund  increased  from  $116,888  in  1897  to  $470,000  at  the  end  of  the] 
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period  under  consideration.  The  number  of  publications  issued  was 
enlarged  from  a  little  over  four  hundred  to  more  than  two  tliousand 
a  year,  and  the  agjErregate  edition  from  six  and  one-half  million  copies 
to  nearly  thirty-five  million.  That  this  increase  was  accompanied 
by  a  corresponding  grow'th  in  the  call  for  them  is  shown  by  the  fact 
that  in  1897  the  requests  for  publications  barely  exceeded  five  hun- 
(hvd  letters  a  week,  while  sixteen  years  later  such  weekly  applications 
averaged  more  than  fifty-two  thousand.  This  reflects  the  extension 
of  the  Department's  contact  with  the  farmers  and  other  readers  of 
the  country. 

A  measure  for  which  Secretary  Wilson  labored  with  much  zeal 
Avas  the  provision  of  a  building  plan  to  afford  adequate  facilities  for 
the  Department.  A  beginning  in  that  direction  was  realized  in  190'i, 
in  the  appropriation  of  two  and  one-half  million  dollars  with  which 
two  units  of  a  prospective  building  were  erected.  Several  large  labo- 
ratories and  other  buildings  for  the  Department's  special  use  were 
also  put  up  by  private  owners,  to  meet  the  need  of  its  rapid  growth. 
The  Arlington  farm  tract,  an  area  of  about  400  acres,  w^as  transferred 
to  the  Department  from  the  AVar  Department  in  1900,  and  improved 
and  developed  as  a  field  laboratory ;  and  another  farm  was  purchased 
and  e<iuipped  for  experiments  in  animal  husbandry  and  dairying, 
thus  greatly  strengthening  the  facilities  in  these  directions. 

These  changes  give  a  conception  of  the  material  growth  of  the 
Department  in  his  time,  and  suggest  the  enlarged  scope  of  its  ac- 
tivities. They  came  as  a  result  of  increased  demands  upon  the  De- 
partment and  its  initiative  in  attacking  new  lines  of  effort,  and  they 
were  made  possible  by  the  convincing  manner  in  wdiich  the  require- 
ments and  benefits  were  presented.  They  could  not  have  come  with 
any  such  rapidity  if  they  had  not  been  supported  by  public  senti- 
ment and  confidence.  That  this  was  justified  is  evidenced  by  lack 
of  charges  of  extravagance  or  the  feeling  that  more  was  being  asked 
for  than  could  be  warranted.  It  is  a  striking  fact  that  apparently 
nothing  could  have  held  back  this  grow^th  after  Secretary  Wilson 
had  got  his  plans  well  under  way  and  convinced  the  farming  people 
of  his  ability  to  lead.  It  shows  the  hold  he  had  secured.  They  felt 
that  at  last  agriculture  was  coming  into  its  own,  and  they  demanded 
support  for  their  Department.  That  agriculture  was  prospering 
and  growing  in  productivity  is  indicated  by  the  combined  value  of 
farm  products,  which  at  the  beginning  of  this  sixteen-year  period  was 
four  billion  dollars  and  at  its  end  over  nine  and  one-half  billions, 

Katurally  the  tremendous  enlargement  and  multiplication  of  the 
Department's  activities  necessitated  changes  in  organization  to  make 
it  more  effective.  Secretary  Wilson  found  only  two  bureaus  in  op- 
eration when  he  came,  the  Weather  Bureau  and  the  Bureau  of  Ani- 
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mal  Industry.  In  addition  there  were  ten  subject  matter  divisions 
and  the  Office  of  Experiment  Stations.  The  plant  industry  work 
was  divided  among  several  independent  divisions,  giving  a  lack  of 
coherence  in  related  linos  of  effort.  Ultimately  these  divisions  were 
brought  together  in  a  large  Bureau  of  Plant  Industry,  whose  scope 
was  rapidly  expanded  to  meet  advancing  needs.  Six  of  the  other 
divisions  were  raised  to  the  grade  of  bureau  as  their  lines  became 
more  numerous,  and  special  laboratories,  offices  and  boards  were  pro- 
vided to  care  for  new  features. 

Thus,  farm  management  as  a  special  branch  of  agriculture  Avas 
originated,  and  an  office  established.  Animal  husbandry  was  organ- 
ized as  a  separate  branch  of  the  Bureau  of  Animal  Industry,  and 
work  in  horse  breeding,  among  other  lines,  commenced  in  several 
parts  of  the  country.  Provision  was  made  for  systematic  studies  in 
irrigation  and  drainage,  with  special  officers  in  charge.  Agricultural 
extension  was  started  under  the  name  of  the  Farmers'  Cooperative 
Demonstration  Work,  especially  as  a  result  of  the  advent  of  the 
cotton  boll  weevil  and  the  necessity  of  more  diversified  farming  in 
meeting  its  ravages.  An  insecticide  and  fungicide  board,  and  a 
Federal  horticultural  board  were  organized,  with  laboratories  and 
specialists  to  meet  their  needs. 

A  new  feature  developed  soon  after  the  Secretary  came  to  the 
Department  was  organized  effort  at  plant  introduction  and  the  send- 
ing of  explorers  to  different  countries  of  the  world  in  search  of  crops 
and  strains  adapted  to  the  agriculture  of  the  United  States.  Atten- 
tion was  given  to  such  crops  as  the  cereals,  rice,  alfalfa,  the  date 
palm,  forage  plants,  etc.  Among  these,  the  success  in  introducing 
durum  wheat  into  the  northwestern  semi-arid  regions,  where  it 
has  become  one  of  the  great  staples,  may  be  specially  mentioned. 
Plans  for  a  systematic  survey  of  the  soils  of  the  country  were  put 
into  effect  in  1900,  the  work  being  done  to  considerable  extent  in 
cooperation  with  the  States.  In  response  to  the  growing  interest  in 
better  roads  and  the  realization  of  their  importance  to  agriculture, 
this  line  of  effort  was  greatly  enlarged  and  strengthened,  and  the 
way  prepared  for  a  nation-wide  development  which  came  a  little 
later. 

The  beet  sugar  industry  in  this  country  practically  grew  up  during 
Secretary  Wilson's  administration,  and  largely  through  activities 
under  his  direction.  The  more  extensive  production  by  the  United 
States  of  its  own  sugar  supply  Avas  one  of  his  early  dreams,  and  he 
soon  set  in  motion  an  extensive  campaign,  in  cooperation  with  local 
agencies,  to  determine  the  localities  most  favorable  for  the  growth 
of  the  beet.  Every  phase  of  the  production  of  this  crop  was  given 
extensive  study,  including  not  only  the  culture  and  handling  of  the 
crop,  but  the  control  of  disease  and  insect  pests,  the  raising  of  Ameri- 
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can  sufjfar  beet  seed,  and  the  utilization  of  by-products  for  feed.  At 
the  conchision  of  his  term  tiiere  were  sixty-six  factories  operatin«jj  in 
seventeen  States,  which  handled  over  five  million  tons  of  beets  and 
j)roduced  close  to  seven  hundred  thousand  tons  of  su<rar.  The  in- 
(histry  had  thus  become  firmly  established  as  a  branch  of  ajjjriculture 
and  one  of  the  chief  supports  of  farming  under  irrigation. 

Texas  fever  had  long  l)een  a  heavy  handicap  to  cattle  raising  in 
the  South,  resulting  in  an  estimated  annual  loss  of  from  sixty  to  a 
hundred  million  dollars.  The  Department  undertook  to  rid  the 
country  of  this  disease  by  the  eradiction  of  the  tick  known  to  be  the 
carrier  and  disseminator  of  it.  While  at  first  regarded  by  many  as 
an  impossibility,  and  admittedly  an  enormous  task,  it  soon  proved  to 
be  both  possible  and  practicable,  and  has  resulted  in  freeing  a  large 
portion  of  the  South  from  quarantine,  enabling  the  introduction  of 
improved  stock  and  proving  a  great  stimulus  to  the  cattle  industry. 

An  extensive  campaign  for  the  eradication  of  bovine  tuberculosis 
from  dairy  herds  was  also  inaugarated,  which  has  resulted  in  a 
marked  reduction  in  the  prevalence  of  this  disease  in  cattle  main- 
tained under  Department  supervision,  and  has  contributed  greatly 
to  the  safety  of  city  milk  supplies.  The  vigor  and  dispatch  with 
which  two  outbreaks  of  foot  and  mouth  disease  of  foreign  origin 
were  stamped  out  demonstrated  the  ability  to  successfully  meet  an 
unusual  emergency.  Attempts  to  bring  the  scourge  of  hog  cholera 
under  control  had  the  Secretary's  active  interest,  and  when  the  efforts 
of  the  Bureau  of  Animal  Industry  culminated  in  the  discovery  of  the 
direct  cause  and  the  production  of  a  protective  serum,  he  felt  that  a 
great  step  had  been  taken  in  safeguarding  that  important  branch  of 
agi-iculture. 

The  Adams  Act,  supplementing  the  original  Inderal  appropriation 
to  the  State  experiment  stations,  had  the  cordial  support  of  the 
Department,  and  following  its  passage  and  the  decision  that  it  did 
not  carry  any  appropriation,  the  Secretary's  success  in  securing  an 
addition  to  the  agricultural  appropriation  bill  construing  the  act 
enabled  it  to  be  put  into  effect  Avithout  delay. 

The  interest  of  the  Department  was  likewise  extended  to  the  agri- 
culture of  Alaska  and  the  insular  possessions,  and  plans  matured 
for  supplying  aid  to  them  similar  to  that  afforded  by  the  State 
experiment  stations.  The  year  following  Secretary  Wilson's  appoint- 
ment authority  was  secured  for  agricultural  explorations  in  Alaska 
which  resulted  in  the  establishment  of  stations  there,  and  this  was 
followed  successively  by  the  provision  of  stations  in  Hawaii,  Porto 
Rico,  and  Guam,  to  be  conducted  under  the  direct  management  of 
the  Department.  This  step  was  significant  not  only  in  the  importance 
it  had  for  the  agriculture  of  those  localities,  but  because  of  the  new 
attitude  it  marked  toward  those  possessions. 
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One  of  the  most  remarkable  lines  of  development  with  which  the 
Secretar^^'s  administration  was  identified  was  in  relation  to  forestry. 
At  the  beginning  of  his  term,  forestry  in  this  country  was  still  in 
the  dark  ages.  Its  general  practice  seemed  exceedingly^  remote. 
Wasteful  destruction  of  a  great  primary  resource  went  on  unchecked. 
Forestry  was  largely  a  sentiment  and  not  a  reality,  and  there  was 
small  conception  of  its  intimate  relation  to  public  welfare  so  soon 
to  develop.  There  were  less  than  ten  professional  foresters  in  the 
whole  United  States.  Neither  a  science  nor  a  literature  of  American 
forestry  was  in  existence,  nor  could  an  education  in  the  subject  be 
secured  in  this  country.  The  forest  reserves  totaled  nearly  forty 
million  acres,  but  there  was  no  provision  for  their  use  and  there  was 
insistent  demand  that  they  be  returned  to  the  public  domain. 

The  key  to  the  situation  was  supplied  when  the  practice  of  forest 
conservation  was  shown  to  involve  not  barriers  against  utilization, 
isut  the  development  of  these  resources  through  wisely  regulated  use. 
Such  regulated  use  of  National  Forest  resources,  and  the  measures 
inaugurated  by  the  Department  in  executing  this  policy,  provided 
the  main  foundation  on  which  rests  the  present  system  of  administer- 
ing the  forests  for  the  benefit  and  profit  of  the  country.  As  a  result  of 
the  working  out  and  putting  into  successful  operation  of  a  definite 
forest  policy,  ojjposition  was  quieted,  the  area  of  National  Forests 
was  increased  to  over  185,000,000  acres  by  June,  1912,  and  these  vast 
tracts  had  become  not  a  burden  but  a  source  of  national  wealth-.  It 
has  been  well  said  that  "  as  a  great  constructive  accomplishment,  the 
National  Forests  and  the  administrative  system  under  which  they  are 
made  to  serve  their  rightful  part  in  our  national  economy  deserve  to 
rank  and  will  rank  among  the  notable  triumphs  of  this  generation." 

The  period  of  Secretary  Wilson's  administration,  was  notable  for 
the  passage  by  Congress  of  a  number  of  important  and  far-reaching 
measures  designed  for  the  protection  of  the  health  and  welfare  of  the 
people  of  the  country.  These  measures  were  the  culmination  of  in- 
vestigation and  efforts  of  the  Department  which  exposed  conditions 
requiring  legislation  and  provided  publicity  for  the  development 
of  support  for  such  action. 

The  long  continued  efforts  to  secure  a  national  pure  food  law  re- 
sulted in  1906  in  the  passage  of  the  Food  and  Drugs  Act,  which  with 
the  organization  of  means  for  its  enforcement  comprised  one  of  the 
large  constructive  measures  of  the  administration.  The  Meat  In- 
spection Law  of  1906  followed  the  Department's  labors  for  years  to 
secure  the  enactment  of  a  law  which  would  authorize  rigid  inspection 
of  all  meat  and  meat  food  products  intended  for  interstate  and| 
foreign  commerce.  This  act,  with  a  permanent  annual  appropriation 
of  three  million  dollars,  enabled  the  safeguarding  of  this  class  of] 
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food  materials  and  tho  maintenance  of  sanitary  conditions  at  a  hi^h 
standard  in  the  establishments  where  they  are  prepared. 

Other  measures  whicli  may  be  mentioned  in  this  connection  are 
the  Insecticide  and  Fungicide  Act,  intended  to  suppress  interstate 
commerce  in  adulterated  and  mishranded  materials;  the  act  of  1905 
for  the  suppression  of  contagious  diseases  of  live  stock  through 
quarantine  measures;  the  Plant  Quarantine  x\ct  to  prevent  the  im- 
portation of  nursery  stock  infested  with  injurious  insects  or  plant 
diseases,  and  combat  the  spread  of  insects  and  diseases  from  one  State 
to  another;  and  the  Lacey  Act,  regulating  the  importation  of  de- 
tructive  animals  and  controlling  conmierce  between  the  States  in  game 
killed  in  violation  of  State  laws.  These  and  other  regulatory  meas- 
ures greatly  increased  the  duties  and  the  responsibilities  of  the  De- 
partment, and  further  extended  its  activities  throughout  the  country. 

The  Commission  on  Country  Life,  while  not  a  direct  outgrowth  of 
Secretary  Wilson's  suggestion,  received  his  hearty  support  and  co- 
operation, for  he  believed  the  problems  of  the  farm  and  of  country 
living  were  fundamental  and  that  the  attempt  to  secure  a  closer  in- 
sight into  the  situation  was  an  important  step.  He  appreciated  the 
benefits  which  had  resulted  from  the  propaganda  and  the  stimulation 
of  thought  it  aroused  in  this  new  direction. 

The  above  are  some  of  the  changes  which  occurred,  the  measures 
inaugurated,  and  the  things  accomplished  in  this  remarkable  period. 
While  far  from  a  complete  review  it  will  serve  to  show  the  scope 
and  the  magnitude  of  development  of  the  national  Department  of 
Agriculture  under  wise,  progressive  leadership.  Probably  no  exec- 
utive ever  gave  himself  more  thoroughly  and  whole  heartedly  to 
the  task  before  him.  He  took  the  deepest  interest  and  pride  in  the 
activities  of  the  Department  and  in  its  growth  and  influence.  He  un- 
derstood the  farming  people  and  how  to  serve  them.  He  looked  upon 
the  whole  Nation  as  his  field,  and  his  interest  w^as  confined  to  no  sec- 
tion and  to  no  particular  branch  of  the  industry.  It  was  said  of  him 
on  the  floor  of  Congress  that  "  Secretary  Wilson  has  never  known 
party  or  sectional  lines,"  and  some  of  his  most  ardent  support  and 
commendation  came  from  those  of  opposite  political  faith. 

It  was  not  that  his  period  of  service  exceeded  that  of  any  previous 
cabinet  officer,  covering  four  successive  presidential  terms,  or  that 
he  had  come  to  this  high  position  from  the  soil  through  experience 
in  public  life  and  in  his  State  agricultural  college  and  experiment 
station,  that  gave  him  claim  to  fame,  but  it  was  the  great  construc- 
tive advancement  he  brought  about  through  a  national  interest  for 
the  just  recognition  of  the  farming  industry.  It  was  a  product  of 
this  unprecedented  term  and  the  preparation  which  had  preceded  it — 
a  vigorous  rising  to  opportunity  when  it  opened. 
13621°— 20 2 
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His  last  annual  report,  prepared  in  the  closing  j^ear  of  his  term,  is 
a  fitting  record  of  the  career  of  one  of  the  most  notable  figures  in 
American  agriculture.  As  he  there  wrote,  the  Department  during 
sixteen  years  "  has  progressed  from  the  kindergarten  through  the 
primary,  middle,  and  upper  grades  of  development  until  now  it  has  a 
thousand  tongues  that  speak  with  authority.  Its  teachings,  its  dis- 
coveries, ^and  its  improvements  are  permeating  the  national  agricul- 
tural life.  The  forces  that  are  at  work  must  cause  ever  increasing  re- 
sults." After  paying  generous  tribute  to  those  who  had  worked 
with  him  and  helped  to  make  his  success,  he  concluded  with  this 
simple  benediction :  "  Men  grow  old  in  service  and  in  years,  and  cease 
their  labor,  but  the  results  of  their  labor  and  the  children  of  their 
brains  will  live  on;  and  may  whatever  of  worth  that  is  in  these  be 
ever  blooming." 

This  closing  chapter  was  written  in  his  seventy-eighth  year,  nearly 
eight  years  before  his  call  came.  The  interval  had  reflected  his 
prophecy  and  his  wish.     It  had  shown  how  well  he  had  builded. 

The  resolutions  passed  by  the  Department  workers  when  the  news 
of  his  death  came  express  the  homage  and  the  affection  in  which  he 
was  held.  As  there  recorded,  "  his  patriotic  devotion  to  the  interests 
of  all  the  people,  his  broad  vision  and  his  practical  wisdom  place 
him  high  among  those  who  have  deserved  well  of  their  country. 
Beloved  as  a  friend,  admired  and  respected  as  an  officer,  his  example 
as  a  man  and  a  statesman  is  one  to  which  all  Americans  may  turn 
for  inspiratior  wnd  emulation." 
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Industrial    chemistry:    A    nianiinl   for    the    student    and    manufacturer, 

edited  by  A.  Hoc.khs  (New  York:  I>.  \  an  Austrand  Co.,  1920,  3.  erf.,  rev.  and  cnl., 
pp.  .Will  +1232,  pis.  2,  figs.  375).— The  third  revised  and  enlarged  edition  of 
this  uianiial,  the  first  edition  of  wluch  has  been  previously  noted  (E.  S.  R.,  29, 
p.  107),  contains  chapters  by  the  editor  and  various  collaborators  on  the  funda- 
mental principles  of  modern  American  methods  and  processes  on  the  following 
subjects : 

General  processes ;  water  for  industrial  purpo.ses ;  fuels ;  sulphuric  acid ; 
nitric  acid;  salt  and  hydrochloric  acid;  elements  and  compounds;  chlorln  and 
allied  products;  electrochemical  industries;  lime,  cement,  and  plaster ;  clay, 
bricks,  and  iMjttery ;  glass;  white  lead;  zinc  oxid ;  pigments  and  paint  oils; 
mixed  paints;  the  metallurgy  of  iron  and  steel;  fertilizers;  commercial  organic 
chemicals;  illuminating  gas;  coal  tar  and  its  distillation  products;  the  pe- 
troleum industry;  the  destructive  distillation  of  wood;  oils,  fats,  and  waxes; 
linseed  oil;  hydnjgenation  of  oils;  lubricating  oils;  soaps  and  soap  powder; 
.ujycerln  ;  hiundering;  essential  oils,  synthetic  perfumes,  and  flavoring  mate- 
rials; turpentine  and  rosin;  resins,  oleo-resins,  gum-resins,  and  gums;  shellac; 
rubber  and  allied  gums;  varnish;  sugar;  starch,  glucose,  dextrin,  and  gluten; 
brewing  and  malting;  wine  making;  distilled  liquors;  textiles;  dyestuflfs  and 
their  application;  the  art  of  paper  making;  cellulose  industries;  explosives; 
leather;  glue  and  gelatin;  casein;  practical  applications  of  colloid  chemical 
principles;  dehydrated,  drietl,  and  evaporated  foods,  and  condensed  foods;  and 
baking. 

Treatise  on  general  and  industrial  inorganic  chemistry,  E.  Molinari, 
trans,  by  T.  H.  I'opk  {Philadelphia:  P.  Plackiston's  Sou  cG  Co.,  1020,  2.  erf.,  pp. 
XIX +876,  pis.  2,  figs.  328).— The  .second  English  edition  of  this  work,  the  first 
English  edition  of  which  by  E.  Feilmann  has  been  previously  noted  (E.  S.  R.,  30, 
]>.  .'300),  is  the  translation  of  the  fourth  revised  and  amplified  Italian  edition. 

Colloidal  chemistry  and  food  chemistry,  W.  Ostwalu  {Chcm.  ,Ztg.,  43 
(1919),  Nos.  143,  pp.  829-831;  1J,6,  pp.  8^9,  8.50).— This  is  a  discussion  of  the 
application  of  colloidal  chemistry  to  various  problems  of  food  chemistry,  with 
particular  reference  to  the  chemistry  of  milk,  meat,  and  bread. 

Practicum  of  medical  chemistry,  S.  Frankel  (Praktikum  der  Mcdizinisehen 
Chemie.  Berlin:  Urban  cC-  Schtrarzrnherg,  1918,  pp.  y//+.}.}8,  pis.  2,  figs.  38). — 
According  to  the  preface  this  volume  is  designed  to  furnish  practical  informa- 
tion to  physicians  who  desire  to  acquire  more  than  a  superficial  knowledge  of 
pure  and  applied  medical  chemistry.  It  contains  methods  of  qualitative  and 
quantitative  inorganic  analysis,  representative  methods  for  organic  syntheses  and 
quantitative  organic  analysis,  and  methods  of  physiological  and  pathological 
chemistry,  particularly  in  Its  medico-legal  phases.  The  methods  selected  are 
these  requiring  the  least  manipulation  and  a  minimum  of  laboratory  equipment. 

Chemistry  of  human  foods  and  condiments. — Vol.  Ill,  Foods,  condi- 
ments, and  commodities:   I'ts.  2,  animal  and  plant  food;   3,  condiments, 
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water,  air,  commodities,  patent  medicines,  and  similar  materials,  J.  Konig 
{Chemie  dcr  Mcnschlichen  Nahrungti-  und  Gpnus.wiittcl.  2,  Die  Ticrischcn  uud 
Pflanslichcn  Nahrungsniittcl.  3,  Die  Gcnussmittel,  Wasser,  Ltift,  Gebrauchs- 
gegenstdnde,  Gchcimittcl,  und  Ahtiliche  Mittel.  Berlin:  Julius  Springer,  191'i, 
vol.  3,  pt.  2,  4.  rev.  cd.,  pp.  XXXV-972,  figs.  260;  1918,  vol.  3,  pt.  3,  4-  rev.  erf., 
pp.  XX-\-1120,  figs.  337). — These  numbers  complete  the  revision  of  the  third  vol- 
ume of  this  extensive  treatise  on  food  chemistry.  The  preceding  volumes  and 
the  first  part  of  the  present  volume  have  been  previously  noted  (E.  S.  R.,  22, 
p.  508). 

The  hydrocyanic  acid  content  of  Phaseolus  lunatus,  H.  LUhrig  (Chem. 
^tg.,  44  {1920),  No.  24,  pp.  166,  167). — The  author  reports  the  results  of  an 
examination  of  the  methods  recommended  by  Guiguard  (E.  S.  R.,  20,  p.  1161) 
for  the  estimation  of  hydrocyanic  acid  in  beans.  A  study  of  the  influence  ot 
various  factors  on  the  determination  has  led  to  the  recommendation  of  the  fol- 
lowing technique  for  the  rapid  examination  of  the  beans : 

To  50  gm.  of  the  finely  chopped  sample  are  added  200  cc.  of  water  and  from 
0.3  to  0.5  gm.  of  emulsin.  After  standing  for  24  hours,  preferably  in  the  incu- 
bator, the  solution  is  acidified  with  tartaric  acid  and  distilled  into  dilute  silver 
nitrate  solution.  The  amount  of  the  grayish  white  flocculent  precipitate  which 
forms  is  a  measure  of  the  HON  present. 

Another  portion,  consisting  of  100  gm.  of  uncrushed  beans,  is  treated  with  0.3 
to  0.5  gm.  emulsin,  soaked  in  water  over  night,  and  the  water  poured  off.  The 
beans  are  then  cooked  for  three  or  four  hours,  renewing  the  water  twice,  tar- 
taric acid  is  added,  and  the  mixture  is  distilled  until  100  cc.  of  the  distillate 
has  been  collected.  Ammonium  sulphid  is  added,  and  the  solution  is  evaporated 
to  dryness.  On  the  addition  of  hydrochloric  acid  and  iron  chlorid  the  forma- 
tion of  ferric  thiocyanate  denotes  the  presence  of  HON. 

Soy  bean  oil,  W.  PI.  Low  (Jour.  Indus,  and  Engin.  CJiem.,  12  {1920),  No.  6, 
pp.  572,  573,  fig.  i).— An  examination  of  filtered  soy  bean  oil  for  total  fatty 
acids,  unsap<mifiable  matter,  glycerol  (by  calculation),  and  the  iodiu  number 
is  reported  with  the  following  results : 

Unsaponifiable  matter  1.16  per  cent,  total  pure  fatty  acids  94.966  per  cent, 
glycerol  10.87  per  cent,  and  iodin  number  (Wijs)  138.45  and  137.39. 

Notes  on  soy  bean  urease,  A.  W.  Dox  {Amer.  Jour.  Fharm.,  92  {1920),  No.  3, 
pp.  153-157). — Determinations  are  reported  of  the  urease  content  of  a  number 
of  soy  beans  of  different  varieties,  which  varied  in  protein  content  and  in 
germinating  power.  While  some  difference  existed  in  the  urease  activity  of  the 
different  varieties  of  the  soy  beans,  this  difference  appeared  to  bear  no  rela- 
tion to  the  germinating  power  of  the  seed  or  to  its  protein  content. 

The  fermentation  of  glucose,  galactose,  and  niannose  by  Liactobacillus 
pentoaceticus  n.  sp.,  W.  H.  Peterson  and  E.  B.  B^ked  {Jour.  Biol.  Chem.,  42 
{1920),  No.  2,  pp.  273-287). — The  authors,  with  the  cooperation  of  J.  A.  Ander- 
son, have  continued  the  investigation  of  the  pentose-fermenting  bacteria  pre- 
viously noted  (E.  S.  R.,  43,  p.  411)  by  a  study  of  the  fermentation  of  glucose, 
galactose,  and  mannose. 

The  products  of  the  fermentation  of  these  aldo-hexoses  by  L.  pentoaceticus 
were  lactic  acid,  ethyl  alcohol,  carbon  dioxid,  and  small  quantities  of  acetic 
acid,  the  latter  resulting  from  a  secondary  fermentation  of  lactic  acid.  Glucose 
and  galactose  were  fermented  at  approximately  the  same  rate  and  to  the  same 
extent,  from  20  to  30  per  cent  remaining  unfermented  after  30  to  40  days.  Man- 
nose  was  more  slowly  attacked  and  less  of  the  sugar  was  consumed,  from  50  to 
70  per  cent  remaining  unfermented. 

The  production  of  ethyl  alcohol  as  one  of  the  major  products  from  glucose 
and  of  acetic  acid  from  fructose  is  thought  to  be  due  to  the  difference  in  stereo- 
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Isomerism  botwooii  ;iii  aldose  and  a  ketose,  resulting  in  different  conditions  of 
oxidation  and  reduction  operating  on  the  intermediate  products  of  the  fermenta- 
tion. The  dilhculty  with  which  mannose  is  fermented  is  also  thought  to  be  due 
to  its  configuration. 

The  influence  of  hydrogen-ion  concentration  on  the  inactivation  of  pep- 
sin solutions,  J.  H.  Noktiikop  (Jour.  Gen.  I'hysioL,  2  (0)20),  No.  5,  pp.  405- 
470,  figs.  2). — In  continuation  of  the  studies  on  pepsin  previously  noted  (E.  S. 
R.,  42,  p.  204)  the  results  are  reported  of  a  study  of  the  effect  of  the  H-ion 
concentration,  the  anion  of  the  acids,  and  the  purity  of  enzym  solution  on  the 
activation  of  pepsin  in  solution. 

It  was  found  that  pepsin  in  solution  at  38°  C.  was  most  stable  at  an  H-ion 
conctMitration  of  about  pH  5.  Increasing  the  H-ion  concentration  above  this 
value  caused  a  slow  increase,  and  decreasing  it  a  very  rapid  decrease  in  the  rate 
of  destruction  of  the  enzym. 

The  purity  of  the  enzym  solution  and  the  anion  of  the  acid  used  appeared 
to  have  no  marked  effect  on  the  rate  of  destruction  of  the  enzym  or  on  the 
zone  of  H-ion  concentration  in  which  it  was  most  .stable. 

"  The  existence  of  an  optimum  range  of  H-ion  concentration  for  the  digestion 
of  proteins  by  pepsin  can  not  be  explained  by  the  destruction  of  the  enzym  by 
either  too  weak  or  too  strong  acid." 

The  effect  of  the  concentration  of  enzym  on  the  rate  of  digestion  of 
proteins  by  pepsin,  J.  H.  Northrop  {Jour.  Gen.  Physiol.,  2  (1920),  No.  5,  pp. 
471-498,  figs.  5). — This  paper  discusses  the  kinetics  of  enzym  action  as  applied 
to  the  rate  of  digestion  of  proteins  by  pepsin  under  different  conditions  de- 
termined, according  to  the  method  previously  noted  (E.  S.  R.,  42,  p.  204),  by 
means  of  changes  in  the  conductivity  of  an  egg  albumin  solution  to  which  the 
pepsin  had  been  added.  The  conclusions  drawn  from  this  study  may  be 
sunmiarized  as  follows : 

In  certain  cases  the  rate  of  digestion  of  proteins  by  pepsin  is  not  pro- 
portional to  the  total  concentration  of  the  pepsin.  It  is  suggested  that  this 
is  due  to  the  fact  that  the  enzym  in  solution  is  in  equilibrium  with  another 
substance  (called  peptone  for  convenience)  according  to  the  law  of  mass  action. 
Pepsin  inactivated  with  alkali  apparently  enters  the  equilibrium  to  the  same 
extent  as  active  pepsin  in  spite  of  the  fact  that  it  has  lost  its  power  to 
liydrolyze  protein.  If  the  concentration  of  peptone  is  large  with  respect  to 
pepsin  and  the  concentration  of  substrate  relatively  constant,  the  relative 
change  in  the  amount  of  active  pepsin  is  inversely  proportional  to  the  con- 
centration of  the  pepsin. 

An  integral  equation  has  been  obtained  which  holds  for  the  entire  course 
of  the  digestion  (except  for  the  first  few  minutes)  with  varying  enzym  con- 
centration. 

The  nature  of  enzym  action,  W.  M.  Bayliss  {New  York  and  London:  Long- 
mans, Green  &  Co.,  1919, .4.  rerv.  ed.,  pp.  Vni-\-190,  figs.  9). — This  is  the  fourth 
revised  edition  of  this  well-known  monograph  (E.  S.  R.,  32,  p.  19). 

A  weight  burette  for  gas  analysis,  E.  R.  Weaver  and  P.  G.  Lediq  {Jour. 
Amer.  Chem.  Soc.,  42  {1920),  No.  6,  pp.  1177-1185,  figs.  2).— "An  apparatus  for 
conveniently  determining  small  quantities  of  gas  by  weighing  the  confining 
liquid  displaced  is  described,  and  its  percentage  accuracy  is  shown  to  be  com- 
parable with  the  general  accuracy  of  good  titrimetric  measurements." 

A  modified  form  of  the  Smith  fermentation  tube,  A.  V.  Fuller  {Jour. 
Indus,  and  Engin.  Chem.,  12  {1920),  No.  6,  p.  595,  fig.  i).— In  the  modified  fer- 
mentation tube  described  the  bulb,  instead  of  being  symmetrical,  is  made 
trough  shaped  on  its  under  side.  This  is  considered  to  facilitate  the  falling  of 
growth  to  the  lowest  part  of  the  gas  tube  proper,  with  the  result  that  as  the 
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gas  is  libornted  it  rises  vertically  in  the  closed  ai'iii  without  appreciable  loss 
through  the  bulh.  The  introduction  of  a  small  quantity  of  rather  coarse,  acid- 
washed  sand  into  the  depression  is  suggested  as  aiding  materially  the  liberation 
of  the  gas. 

It  is  stated  that  with  the  same  inoculum  the  volume  of  gas  liberated  within 
a  given  time  is  about  three  times  as  great  with  the  modified  tube  as  witli  the 
ordinary  Smith  type. 

Electrodes  of  platinized  glass  for  electrolytic  determinations,  G.  Meilt.ere 
(Jour.  Pharm.  et  Chiin.,  7.  ser.,  21  {1920),  No.  8,  pp.  311-313).— The  author  sug- 
gests the  substitution  of  platinized  glass  in  place  of  platinum  for  electrodes. 

The  glass  is  platinized  by  covering  it  with  a  thin  coating  of  platinic  chlorid 
in  oil  of  turpentine  or  some  other  essential  oil  to  which  methyl  alcohol  has 
been  added  to  render  the  mixture  more  fluid.  On  heating,  the  platinic  clilorid 
is  reduced  to  metallic  platinum,  forming  a  thin  coating  on  the  glass. 

Acidity  and  acidimetry  of  soils. — IT,  Investigation  of  acid  soils  by  means 
of  the  hydrogen  electrode,  H.  G.  Knight  (Jour.  Indus,  and  Enffin.  Cliem.,  12 
(1920),  No.  5,  pp.  4^7-JfG4,  flgs.  8). — In  continuation  of  the  investigation  pre- 
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Fig.  1. — New  hydrogen  electrode  cell  for  continuous  agitation. 


viously  noted  (E.  S.  R.,  43,  p.  12),  the  author  presents  the  results  of  a  study 
of  (1)  the  speed  of  reactions  between  neutral  salt  solutions  and  .soils,  (2) 
the  speed  of  reactions  in  the  presence  of  a  base,  (3)  the  change  in  H-ion  con- 
centration with  change  of  amount  of  base  and  with  time,  and  (4)  the  change 
in  conductivity  of  soil  solutions. 

A  special  gas  cell  which  could  be  agitated  continuously  was  designed  for  the 
work.  The  essential  features  of  the  apparatus  as  shown  in  the  accompanying 
diagram  (fig.  1)  are  as  follows: 

The  calomel  electrode  A  is  connected  by  means  of  the  stopcock  B  with  a 
U-tube  C  filled  with  n  KOH,  w^hich  in  turn  is  connected  with  the  hydrogen 
gas  cell  by  the  tube  D.  The  gas  cell  E  is  cylindrical  in  sliape,  3.3  by  16  cm., 
with  rounded  ends.  The  hydrogen  enters  through  the  tube  F,  which  extends 
nearly  to  the  bottom  of  the  cell.  A  short  outlet  tube  G  and  the  electrical 
connection  H  also  pass  through  the  same  rubber  stopper.  The  apparatus 
is  placed  on  a   tilting  table  I   hinged  at  the  point  J  to   the  base   K.     The 
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table  is  roc-kctl  by  iiieaus  of  tbe  adjustable  arm  L  and  crank  M  attac-hetl 
by  gears  and  pulleys  to  a  (•(instant  source  of  power.  The  electrode  N  is  a 
rectangular  pit^-e  of  sheet  platinum  l.li  by  2.4  cm.,  with  pieces  of  platinum 
wire  welded  to  each  end,  and  is  prepared  by  plating  as  a  cathode  in  a  1 
per  cent  solution  of  platinic  chlorid  containing  a  small  amount  of  lead 
acetate  to  cause  the  platinum  block  to  adhere. 

In  operation  the  cell  is  partly  filled  with  soil  and  solution,  the  table  oscil- 
late<l,  and  hydrogen  run  in  for  four  or  five  minutes,  the  tube  G  is  closed  and 
rocking  at  a  rate  of  72  complete  oscillations  per  minute  through  an  angle  of 
G  to  7°  continued  for  four  minutes,  hydrogen  is  again  run  in  for  four  minutes, 
and  finally  the  tube  G  is  again  closed,  the  stoix-ock  B  opened,  and  readings  are 
taken  immediately. 

The  results  of  the  investigation  of  several  widely  differing  soils  under  the 
conditions  noted  above  are  summarized  as  follows : 

"  When  an  acid  soil  is  added  to  a  neutral  salt  solution  the  H-ion  concen- 
tration of  the  .solution  reaches  a  maximum  almo.st  inmiediately  if  the  soil  is 
wet  thoroughly  by  the  solution,  but  secondary  reactions  later  cause  a  decrease 
in  U-ion  concentration  of  the  solution. 

"When  an  acid  soil  is  added  to  a  neutral  salt  solution  containing  a  free 
base  the  base  is  neutralized  rapidly,  as  indicated  by  the  change  in  H-ion  con- 
centration of  the  solution,  following  closely  the  law  for  equilibrium  reactions, 
but  the  H-ion  concentration  of  the  solution  continues  to  rise  for  an  unkuown 
period.  There  is  no  sharp  break  in  the  progress  of  base  absorption  by  an 
acid  soil  which  will  warrant  any  arbitrary  division,  such  as  active  and  latent 
acidity,  or  immediate  and  eventual  lime  requirement. 

"The  changes  in  log  C^  approach  nearly  straight  line  functions  with  pro- 
gressive addition  of  base  in  the  presence  of  a  neutral  salt  solution.  Different 
indicators  will  give  differences  in  lime  requirement  for  s(nls  depending  uix>n 
the  slope  of  the  log  C"  curve.  The  greatest  differences  may  be  expected 
with  soils  high  in  organic  matter.  .  .  . 

"  When  a  base  is  added  to  an  acid  soil  comparatively  insoluble  products  are 
formed.  Calcium  produces  a  product  less  soluble  than  does  potassium.  The 
specific  conductance  of  a  water  solution  of  an  acid  soil  to  which  a  base  has 
been  added  increases  with  each  addition  of  base,  but  the  increase  is  greater 
with  potassium  than  with  calcium  hydroxid,  which  is  far  too  great  to  be 
accounted  for  by  the  difference  in  conductivity  of  potassium  and  calcium. 
Calcium  and  potassium  hydroxids  have  practically  equivalent  power  to  neu- 
tralize the  acid  of  an  acid  soil.  The  specific  conductivity  of  a  pure  water  solu- 
tion containing  a  base  in  contact  with  an  acid  soil  decreases  with  time.  An 
acid  soil  shows  high  reserve  acidity.  The  reaction  between  a  water  solution  of 
a  base  and  an  acid  soil  is  much  slower  than  in  the  presence  of  a  neutral  salt. 
The  absorption  of  bases  by  acid  soils  is  due  largely  to  relatively  insoluble 
acids." 

Determination  of  borax  in  fertilizers  and  crude  stock,  C.  H.  Jones  and 
G.  F.  Andekson  (Amer.  Fert.,  52  (1920),  No.  8,  pp.  57,  5S).— The  authors,  at  the 
Vermont  Experiment  Station,  describe  a  method  for  the  determination  of  borax 
In  fertilizers.  This  method  is  similar  in  principle  to  the  method  described  by 
Ross  and  Deemer  (E.  S.  R.,  42,  p.  313),  but  differs  from  it  in  certain  details, 
particularly  in  that  the  evaporation,  a-shing,  and  subsi^quent  titration  are  on 
1  gm.  of  material  and  that  n/50  alkali  is  used  in  the  titration  in  place  of  a 
n/10  solution.  These  changes  are  considered  to  render  the  determination  more 
rapid  and  more  accurate. 

Turbidity  standard  of  water  analysis,  P.  V.  Wells  (U.  S.  Dept.  Com.,  Bur. 
Standards  Set.  Paper  367  {1920),  pp.  693-721,  pi.  1,  figs.  2).— This  paper  reports 
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tlie  results  of  a  study  of  tlie  present  standard  of  turbidity  in  water  analysis  as 
determined  by  coniparing  samples  of  standard  turbidity  used  by  different  State 
and  municipal  water  laboratories  in  a  special  turbidimeter,  the  construction 
and  operation  of  which  are  described  in  detail. 

This  study  has  shown  the  present  standard  of  turbidity  to  be  inaccurate,  the 
variations  from  the  average  amounting  in  some  cases  to  over  50  per  cent.  It 
is  thought  that  these  variations  could  be  eliminated  by  having  all  the  standards 
prepared  by  the  Bureau  of  Standards,  and  the  possibility  is  suggested  of  pre- 
paring standard  samples  of  dry  powdered  silica  sufficiently  uniform  in  size  of 
particle  to  use  directly  by  suspension  in  the  appropriate  amount  of  distilled 
water. 

Critical  study  of  methods  for  the  detection  of  methyl  alcohol,  A.  O.  Get- 
TLER  {Jour.  Biol.  Chevi.,  42  {1920),  No.  2,  pp.  311-328).— An  extensive  review  of 
the  literature  on  methyl  alcohol  is  reported,  together  with  a  critical  study  of  58 
selected  tests  as  applied  to  over  250  liquors  and  700  human  organs.  As  a  result 
of  this  study  typical  procedures  for  the  detection  of  methyl  alcohol  in  liquors 
and  tissues,  involving  a  number  of  color  reactions  and  a  few  crystal-producing 
tests,  are  described  in  detail.     A  bibliography  of  123  titles  is  appended. 

The  diazometric  determination  of  phenol,  and  certain  of  its  homologs, 
R.  M.  Chapin  {Jour.  Indus,  and  Engin.  Chem.,  12  {1920),  No.  6,  pp.  568-570). — 
The  author,  from  the  Bureau  of  Animal  Industry,  U.  S.  Department  of  Agricul- 
ture, reports  a  study  of  the  possibility  of  applying  the  diazometric  method  to 
determine  the  strength  of  cresylic  solutions  used  in  official  disinfecting  opera- 
tions. 

The  method  depends  upon  the  quantitative  coupling  of  phenols  with  diazonium 
salts  to  form  insoluble  hydroxyazo  compounds,  as  in  the  equation 

CeHsOH+N :  N(OH)  Ar^HO.CeHiN :  N.ArH.O. 

The  conditions  found  to  be  essential  for  accurate  results  with  the  lower 
monohydric  phenols  of  the  benzene  series  consisted  principally  in  working  with 
as  concentrated  solutions  as  practicable  and  using  as  a  buffer,  to  maintain  tlie 
lowest  possible  concentration  of  H-ion  without  notable  formation  of  isodiazo 
compounds,  basic  lead  acetate  in  the  presence  of  sodium  acetate.  The  tech- 
nique of  the  procedure  is  described  in  detail  with  the  precautions  that  must  be 
observed  to  secure  accurate  results. 

Preliminary  experiments  upon  the  use  of  this  method  as  a  field  test  for 
cresol  solutions  used  as  animal  dips  are  reported  to  be  encouraging.  "  The  re- 
sults are  not  affected  by  the  soap  present  in  such  solutions,  while  the  basic  lead 
acetate  employed  appears  to  precipitate  and  render  innocuous  organic  matter 
derived  from  the  animals  (hogs)." 

A  quantitative  method  for  determination  of  vitamin,  R.  J.  Williams 
{Jour.  Biol.  Chem.,  ^2  {1920),  No.  2,  pp.  2.19-265,  fig.  1).—The  method  described 
differs  from  the  one  previously  suggested  (E.  S.  R.,  41,  p.  670)  in  that  instead 
of  measuring  the  growth  of  single  yeast  cells,  the  growth  of  a  large  number  of 
cells  under  defined  conditions  is  measured  by  a  gravimetric  determination  which 
is  said  to  give  more  accurate  results  than  the  single  cell  method. 

The  results  obtained  are  expressed  as  the  "  vitamin  number  "  which  is  de- 
fined as  the  "  number  of  milligrams  of  yeast  produced  by  the  addition  of  its 
extract  minus  that  produced  in  a  control  solution,  under  given  conditions  and 
within  certain  limits,  computed  to  1  gm.  of  the  original  material  tested." 

Certain  precautions  that  must  be  taken  in  both  the  single  cell  and  gravi- 
metric methods  are  outlined,  and  some  of  the  facts  discovered  in  the  applica- 
tion of  both  procedures  are  discussed.  It  was  found  that  a  solution  containing 
ammonium  sulphate  and  asparagin  was  not  improved  as  a  nutrient  medium  for 
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yeast  by  the  uddltion  of  a  mixture  of  amino  acids,  but  was  improved  by  the 
addition  of  small  amounts  of  (lie  antiiicuritic  vitamin. 

Modificution  of  the  Van  Slyke  iiu'tliod  for  determluing  nrginiii,  A.  E. 
KoKHi.KK  (Jijur.  Biol.  Ctum.,  J,2  (VJ20),  No.  2,  pp.  267,  268,  fig.  i).— An  appa- 
ratus designed  to  eliminate  bumpinj;  in  tlie  ordinary  determination  of  arginin 
by  tlie  Van  Slylce  method  is  described  and  illustrated. 

A  tube  leading  from  the  top  of  tlie  reflux  condenser  connected  with  the  diges- 
tion flask  extends  nearly  to  tlie  bottom  of  a  wash  bottle  containing  30  cc.  of  n/1-1 
acid.  This  bottle  is  connected  by  means  of  a  long  tube  to  a  suction  pump.  Air, 
l>uritied  by  passing  through  a  wash  bottle  connected  with  tlie  digestion  llask,  is 
drawn  slowly  through  the  apparatus,  carrying  with  it  into  the  standard  acid 
the  ammonia  liberated  duriiij:;  the  boiling. 

The  graphical  representation  of  analytical  results,  especially  for  the 
analysis  of  flours,  F.  Maeion  {Ann.  Chim.  Analyt.,  2.  ser.,  2  {1920),  No.  4<  PP- 
107-109,  fig.  1). — The  author  suggests  a  graphical  method  of  indicating  the 
quality  of  any  particular  flour  from  the  results  obtained  in  the  customary 
analytical  determinations  of  moisture,  dry  gluten,  hydrated  gluten,  fat,  mineral 
matter,  and  acidity.  The  results  of  these  determinations  are  plotted  on  six 
axes  inter.secting  at  one  point  to  form  equal  angles.  The  scale  for  each  de- 
termination is  so  chosen  as  to  make  with  a  flour  of  the  first  quality  a  regular 
hexagon  on  the  joining  of  the  points  representing  the  six  determinations.  In 
any  given  flour  a  point  lying  within  the  regular  hexagon  indicates  an  inferiority 
in  that  particular  constituent,  while  every  point  situated  outside  the  hexagon 
is  a  sign  of  superior  quality. 

How  to  know  your  flours,  G.  L.  Teller  {Amer.  Food  Jour.,  15  {1920),  No.  6, 
pp.  7-9,  19). — This  is  a  general  discussion  of  methods  for  determining  the  qual- 
ity, grade,  and  market  value  of  flour. 

The  keeping  quality  of  milk  as  judged  by  the  colorimetric  H-ion  deter- 
mination, L.  H.  Cooi.EDGE  ami  K.  W.  Wyant  {Jour.  Dairy  Sci.,  3  {1920),  No.  2, 
pp.  156-166). — This  is  the  detailed  report,  with  experimental  data,  of  the  in- 
vi'stigation  leading  to  the  development  of  the  method  previously  noted  (E.  S.  K., 
1-.  p.  613)  for  judging  the  keeping  quality  of  milk  by  colorimetric  H-ion  deter- 
mination. A  provisional  scheme  is  included  for  using  the  pH  values  in  assign- 
ing to  any  milk  a  score  indicative  of  its  suitablty  either  for  market  milk  or  for 
manufacturing  purposes. 

A  method  for  manganese  quantitation  in  biological  material  together 
witli  data  on  the  manganese  content  of  human  blood  and  tissues,  C.  K. 
Reiman  and  A.  S.  Minot  {Jour.  Biol.  Chem.,  42  {1920),  No.  2,  pp.  329-S45).— 
The  method  described  is  essentially  a  modittcation  of  the  method  of  Bertraud 
previou.sly  noted  (E.  S.  R.,  27,  p.  670),  the  principal  dilferences  consisting  in 
ashing  the  material  in  quartz  beakers  instead  of  platinum  and  in  taking  up  the 
ash  with  an  acid  sulphate  fusion  instead  of  dissolving  it  in  hydrochloric  and 
sulphuric  acids  at  low  temperatures. 

The  technique  of  the  procedure  is  described  in  detail,  and  results  are  given 
of  a  .series  of  determinations  of  the  manganese  content  of  human  blood  and  of 
human  tissues  from  a  limited  number  of  autopsies. 

The  manganese  content  of  tlie  blood  samples  examined  varied  from  0.00-1  to 
0.025  mg.  per  100  gm.  of  blood,  these  results  being  considerably  higher  than  those 
reported  by  Bertrand.  No  abnormality  in  manganese  content  was  shown  in  the 
few  pathological  cases,  including  anemia,  examined.  Manganese  was  found  in 
all  the  tissues  analyzed,  the  liver  showing  the  largest  amount,  the  average  of 
13  analy.ses  being  0.17  mg.  per  100  gm.  of  wet  tissue. 

The  determination  of  sugars  by  inversion,  M.  Hildt  {Ann.  Chim.  .\nnliit., 
t.  ser.,  2  {1920),  No.  4,  pp.  103-106). — This  is  a  brief  survey  of  the  literature  on 
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the  application  of  the  principle  of  inversion  or  hydrolysis  to  the  determination 
of  different  sugars. 

The  deterioration  of  Cuban  raw  sugars  in  storage,  N.  Kopeloff  and  H.  Z. 
E.  Perkins  {Jour.  Indus,  and  Enyin.  Chem.,  12  (1920),  No.  6,  pp.  555-558). — 
Samples  representative  of  the  middle  and  of  the  surface  contents  of  a  number 
of  bags  of  Cuban  raw  sugar  were  analyzed  chemically  and  bacteriologically  at 
the  beginning  of  the  storage  period  and  again  at  the  end  of  1  and  5.5  months 
in  one  series,  and  1,  4.25,  and  5.5  months  in  another  series,  the  bags  of  sugar 
being  kept  under  approximately  normal  storage  conditions.  The  results  obtained 
are  summarized  as  follows: 

"Cuban  raw  sugars  (with  moisture  ratios  varying  from  0.22  to  0.49)  were 
stored  under  normal  conditions  for  5.5  months  and  analyzed  chemically  and 
bacteriologically.  There  was  a  loss  in  polarization  at  the  end  of  this  period, 
as  well  as  at  the  end  of  one  month,  which  was  generally  accompanied  by  a  gain 
in  reducing  sugars.  Tliere  was  a  gain  in  moisture  content  and  reduction  in 
the  factor  of  safety. 

"  There  was  a  decided  increase  in  total  number  of  microorganisms  after  one 
month,  which  could  be  correlated  within  certain  limitations  with  deterioration. 
When  thei'e  was  a  large  initial  infection,  deterioration  was  rapid.  In  general 
there  were  more  microorganisms  in  the  middle  of  the  bag  than  at  the  surface. 
The  percentage  of  molds  increased  over  the  longer  incubation  period,  but  often 
failed  to  increase  in  one  month. 

"  A  correlation  between  the  number  of  microorganisms  and  the  moisture  ratio 
is  indicated  which  appears  to  make  it  possil)le  to  predict  the  keeping  quality  of 
a  sugar. 

"  Bags  designated  as  wet,  stained,  or  having  sugar  light  in  color  deteriorated 
more  rapidly  than  when  drier,  unstained,  or  dark  in  color.  In  bags  of  sugar 
which  are  deteriorating  rapidly  the  surface  deterioration  is  greatest,  while  in 
less  rapid  deterioration  the  middle  of  the  bag  seems  to  undergo  greater  decompo- 
sition. 

"  Deterioration  was  proportionately  greater  over  a  longer  incubation  period 
than  in  one  month." 

Sauerkraut  production  controlled  by  heat,  with  the  report  of  an  experi- 
ment, E.  Lk  Fevre  {Gamier,  50  {1920),  No.  10,  pp.  161,  ^62).— This  paper, 
presented  at  the  annual  meeting  of  the  National  Canner's  Association  at  Cleve- 
land, on  January  27,  1920,  presents  the  results  of  an  investigation  conducted 
by  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture,  on  the  control 
of  sauerkraut  production  by  heat.  From  experiments  conducted  under  factory 
conditions  the  following  conclusions  were  drawn : 

"  The  essential  factor  in  securing  a  rapid  fermentation  of  cabbage  is  the 
proper  degree  of  heat  which,  as  determined  by  tlie  optimum  requirement  of  the 
organisms   concerned  in   this   process,   is   approximately   30°    C.    (86°    F.). 

"  The  heating  of  cabbage  with  a  view  to  promoting  its  fermentation  should 
be  done  just  before  it  enters  the  tank,  and  this  can  be  very  effectively  accom- 
plished, with  a  minimum  of  expense,  by  the  direct  application  of  jets  of  steam 
to  the  shredded  cabbage.  The  addition  of  a  culture  of  lactic  acid  bacteria  aids 
in  the  fermentation  of  cabbage,  but  not  to  the  extent  that  it  can  be  considered 
of  great  practical  importance.  As  far  as  shortening  the  period  of  fermentation 
is  concerned,  the  proper  use  of  heat  leaves  little  to  be  desired." 

Jelly,  C.  H.  Campbell  {Jour.  Indus,  and  Engin.  Chem.,  12  {1920),  No.  6,  pp. 
55S,  559). — ^An  experimental  study  is  reported  of  the  proportions  of  acid,  pectin, 
and  sugar  necessary  to  obtain  jelly  of  the  best  quality. 

An  excess  of  pectin  was  found  to  produce  a  firm,  tough  jelly.  A  pectin 
content  of  1.25  per  cent  is  recommended  for  commercial  jelly,  and  from  0.75 
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lo  1  iKTcciit  for  a  more  dclicsite  product  reseiubliiig  Iiomoinade  jelly.  The  liiiiit- 
iiiir,  oiitiiiitini,  and  iiKi.xiiiiuin  values  for  acidity  (calculated  as  suli)liuri('  acid) 
Were  found  to  be  O.JT,  0.8,  and  0.5  per  cent,  respectively. 

With  an  apple  juice  of  0.43  per  cent  acidity  and  1.25  per  cent  pectin  content, 
.ielly  with  the  best  texture  for  commercial  purposes  was  obtained  with  a  sugar 
content  of  5  lbs.  per  gallon  of  juice,  although  the  flavor  of  the  lot  containing 
G  lbs.  per  gallon  was  somewhat  better.  It  was  also  found  that  a  jelly  of 
sati.«ifactory  texture  and  quality  can  be  made  from  apple  juice  by  using  1  lb. 
of  sugar  per  gallon  for  every  degree  of  the  Brix  hydrometer  reading. 

As  a  quantitative  metho«l  of  determining  pectin  the  author  iises  10  cc.  of 
liltered  juice  and  180  cc.  of  alcohol,  adding  the  juice  drop  by  drop  from  a 
pipette  with  I'reciuent  stirring.  The  precipitate  is  either  filtered  directly  on  a 
weighed  CJooch  crucible,  dried,  and  weighed,  or  is  filtered,  dissolved  in  boiling 
distilled  water,  evaporated  to  dryness,  heated  two  hours  at  70°  C.  in  vacuo, 
weighetl,  ashed,  and  reweighed.  By  observing  the  precipitation  of  the  pectin 
as  the  juice  is  slowly  run  into  the  alcohol  in  the  above  proportions,  an  indica- 
tion of  the  amount  of  pectin  may  be  obtained,  the  precipitate  forming  a 
cohesive  gummy  mass  with  over  1  per  cent  of  pectin  and  only  a  flocculation 
if  the  amount  is  less. 

The  chemistry  of  leatlier,  L.  Egl^ne  (La  Chimie  du  Cuir.  Paris:  H.  Dunod 
and  /•;.  Pinut,  1<)19,  pp.  XV-{-136,  figs.  9).— This  book  treats  of  the  chemical 
changes  involved  in  the  preparation  of  hides  for  tanning,  in  the  tanning  process 
proper,  and  in  the  finishing  of  the  leather.  The  general  processes  involved  in 
the  making  of  leather  are  outlined  in  a  preface  by  G.  Jossier. 

The  chemistry  of  wood,  I.  B.  Waksicu  (Ztschr.  Angeio.  Chem.,  33  {1920),  No. 
SO,  Aufsatzt.,  pp.  85-89). — This  is  a  brief  summary  of  recent  studies  on  the 
chemistry  of  wood.     A  list  of  110  literature  references  is  included. 

The  ijroxiniate  composition  of  Korean  hemp  and  ramie,  Y.  Uyeda  (Jour. 
Indus,  and  Enyin.  Chem.,  12  (1920),  No.  6,  pp.  57.i-576).—This  paper,  from  the 
California  Experiment  Station,  is  the  first  of  a  series  of  reports  on  Korean  bast 
fibei-s  from  the  standpoint  of  textile  chemical  research.  The  methods  proposed 
by  Dore  (E.  S.  R.,  41,  p.  14)  for  the  proximate  analysis  of  wood  were  applied 
with  slight  modifications  to  the  analysis  of  samples  of  Korean  hemp  (Cannabis 
sativa)  and  of  ramie  (Bcjehmeria  nivea),  both  of  which  were  retted  and  scutched. 
The  results  obtained  are  given  in  the  following  table: 

Proximate  analysis  of  Korean  hemp  and  ramie. 


Sample. 

Loss  on 
drying. 

Benzene 
extract. 

Alcohol 
extract. 

Water 

soluble 

material. 

Material 
soluble 

inl 
per  cent 
NaOH. 

Cellulose. 

Lignin. 

Hemp 

Per  cent. 

8.  .S3 
10.50 

Per  cent. 

1.92 

.86 

Per  cent. 

1.20 

.75 

Per  cent. 
4.50 
3.79 

Per  cent. 
18. 53 
17.27 

Per  cent. 
62.42 
65.88 

Per  cent. 
3.32 

.66 

Three  new  sources  of  fuel  alcohol  (Automotive  Indus.,  Auto.,  4^  (1920), 
No.  2,  pp.  80-83;  also  in  Sci.  Amer.  Mo.,  1  (1920),  No.  6,  pp.  53 1-53 /f).— This 
article  consists  principally  of  a  translation  of  technical,  appendixes  to  a 
German  war-time  law  concerning  alcohol  manufacture.  These  appendixes  de- 
scribe a  process  for  manufacturing  alcohol  based  on  the  use  of  molasses,  a 
process  utilizing  the  sulphite  liquor  of  plants  for  the  purification  of  wood  pulp, 
a  process  consisting  in  saccharifying  wood  and  fermenting  the  sugar  thus  pro- 
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diiced,  and  a  process  of  generating  alcohol  from  calcium  carbid.  Tlie  last 
name<l  consists  of  decomposing  the  carbid  with  water,  forming  acetylene.  Thin 
is  introduced  into  a  heated  diluted  acid  in  the  presence  of  a  mercury  compound, 
forming  acetaldehyde.  This  in  turn,  by  a  process  of  hydrogenation  with 
metallic  nickel,  is  converted  into  alcohol. 

The  economic  values  to  Germany  of  the  different  processes  are  also  discussed. 

METEOROLOGY. 

The  blue  sky  and  the  optical  properties  of  air,  Lord  Rayi.eigh  {Nature 
[Lo7idon],  105  (1920),  No.  26'i5,  pp.  o8Jt-5S8).—Thn  author  concludes  from 
visual  examination  with  a  Nicol's  prism  and  by  means  of  photography  that  the 
polarization  of  the  daylight  sky  was  almost  complete,  due  to  scattering  of  the 
light  by  small  particles  in  the  air.  Observation  with  a  Savart  polariscope  did 
not  show  a  like  polarization  of  the  night  sky,  indicating  a  different  origin  of 
the  night  light.  Ozone  appeared  to  have  no  relation  to  the  blue  color  of  the 
sky.  Experiments  are  reported  which  led  to  the  conclusion  that  there  is  high 
up  in  the  atmosphere  an  absorbent  layer  of  ozone  that  "  acts  as  a  screen  to  pro- 
tect us  from  the  ultra-violet  rays  of  the  sun,  which  without  such  a  protection 
would  probably  be  fatal  to  our  eyesight." 

The  aeroplane  and  hail,  G.-M.  Stanoi^vitch  {Compt.  Rend.  Acad.  Sd. 
[Paris],  no  {1920),  No.  26,  pp.  1590-1592;  ubs.  in  Rev.  Sci.  [Paris],  5S  {1920), 
No.  13,  p.  4^4)- — l^be  author  proposes  the  use  of  aeroplanes  to  upset  atmospheric 
conditions  favorable  to  hail,  on  the  theory  that  the  motion  of  the  propellers  is 
sufficient  to  destroy  the  characteristic  calm  which  precedes  the  fall  of  hail. 

California  precipitation,  A.  H.  Palmek  Jour.  Electricity,  44  {1920),  No.  12, 
pp.  G07-610;  45  {1920),  No.  1,  pp.  25-21,  figs.  5).— This  article,  by  the  local  rep- 
resentative of  the  U.  S.  Weather  Bureau,  summarizes  and  discusses  the  avail- 
able data  of  precipitation  in  California,  but  deals  particularly  with  the  snow- 
fall in  the  mountains  and  its  relation  to  the  flow  of  streams,  with  special 
reference  to  estimating  its  value  for  hydroelectric  power  and  irrigation.  The 
available  data  for  snowfall  and  run-off  are  summarized  in  tables  and  diagrams. 

A  marked  deficiency  of  run-off  during  the  present  season,  1919-20,  as  the 
cumulative  effect  of  four  consecutive  seasons  of  deficient  precipitation  was 
noted,  indicating  that  central  California  faced  a  serious  shortage  of  water 
during  the  summer  of  1920.  Timely  warnings  were  therefore  given  to  the 
agricultural  interests  to  plant  only  such  crops  as  require  a  minimum  of  irri- 
gation water,  and  the  utmost  conservation  of  water  was  urged  until  the  next 
rainy  season.    As  a  result  the  acreage  of  rice  especially  was  reduced. 

The  climate  [of  South  Dakota],  S.  S.  Visukk  {is.  Dak.  Geol.  and  Nat.  Hist. 
Survey  Bui.  8  {1918),  pp.  50-67,  figs.  7). — This  article  summarizes  briefly  the 
more  important  available  data  regarding  the  general  characteristics  of  the 
climate  of  the  State  and  the  factors  determining  it,  winds,  temperature,  length 
of  day,  humidity,  evaporation,  cloudiness,  precipitation,  variability  of  the 
weather,  and  supposed  changes  of  climate. 

"  The  climate  is  invigorating.  Clear  skies  and  stimulating  breezes  prevail. 
Though  great  ranges  of  temperature  occur,  the  dryness  of  the  atmosphere  helps 
to  keep  the  sensible  temperatures  more  nearly  uniform.  The  summer  season 
is  usually  long  and  warm  enough  for  raising  corn.  The  normal  annual  pre- 
cipitation is  suQicient  for  the  crops  grown.  The  seasonal  distribution  of  pre- 
cipitation is  very  favorable,  since  slightly  more  than  three-quarters  normally 
fall  during  the  six  months,  April-October  1.  The  autumns  and  winters  have 
relatively  little  precipitation,  to  which  fact  is  due  the  naturally-cured  hay  fur- 
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nishod  by  tho  native  grasses.  .  .  .  The  '  opeuness '  of  tho  winters  encourages 
grazing.  .  .  . 

"Tin'  chief  climatic  liandicaps  are  (1)  irreguhirity  in  the  amount  and  dis- 
tribution of  procii)itation,  and  (2)  iiiiscasoniiljlo  low  temperatures  in  the  grow- 
ing season.  Periods  of  drouglit  are  common,  but  the  soutlieastrrn  quarter  of 
the  State  never  has  had  a  general  failure  of  both  the  corn  and  small  grain 
crops.  In  the  western  part  of  the  State  especially,  the  normal  amount  of  rain 
in  some  years  may  fall  in  such  short,  heavy  showers  that  most  of  it  runs  off 
and  thus  is  of  little  benefit  to  the  crops.  Late  killing  frosts  in  the  spring  are 
not  infrequent  and  are  a  menace  to  fruit  growing  and  occasionally  injurious  to 
corn.  Early  autumn  frosts  occasionally  damage  corn  and  flax  crops  especially 
in  tho  northern  sections.  .  .  . 

"  The  mean  annual  temperature  of  the  State  is  about  45°  F.,  for  the  eastern 
half  about  44. .5°,  and  for  the  western  half  about  4.5.6°.  The  northern  counties 
have  an  annual  mean  about  5°  lower  than  the  southern  countries.  .  .  , 
Maxima  temperatures  of  over  100°  have  been  recorded  for  most  of  the  stations 
outside  the  Black  Hills,  and  minima  temperatures  below  — 40°  having  been 
recorded  from  most  of  the  long-established  stations  except  those  in  the  Black 
Hills  region.  The  extremes  for  the  State  are  115  and  — 50°,  a  range  of  165°. 
Several  stations  have  recorded  an  annual  range  of  more  than  150°.  .  .  . 

"  The  interval  between  the  last  killing  frost  in  the  spring  and  the  first  in 
the  autumn — the  crop-growing  season — averages  nearly  130  days.  For  the 
northern  half  of  the  State  it  is  nearer  120  days,  and  for  the  southeastern  quar- 
ter it  is  140  days.  The  northern  border  has  the  shortest  season  (115  days)  and 
the  lower  Missouri  Valley  the  longest  (150  days).  The  frost-free  period 
around  the  base  of  the  Black  Hills  and  on  the  slopes  of  some  of  the  buttes 
where  there  is  good  air  drainage  is  a  week  or  two  longer  than  the  average  for 
the  State.  .  .  . 

"  Because  of  the  low  relative  humidity,  high  summer  temperatures,  and  per- 
sistent wind,  the  rate  of  evaporation  is  high.  Experiments  have  shown  that  in 
most  parts  of  the  State  evaporation  from  a  water  surface  would  amount  to 
about  40  in.  annually.  In  the  northeast  corner,  however,  it  would  be  only 
30  in.  and  in  the  southwest  corner  over  50  in.  .  .  . 

"  The  average  annual  precipitation  in  South  Dakota  is  approximately  20  in., 
in  the  eastern  half  about  22.3,  in  the  western  half  about  17  in.  In  the  former 
83  per  cent,  and  in  the  latter  81  per  cent,  usually  is  received  between  March 
1  and  September  30.  The  amount  of  rainfall  decreases  toward  the  west  and 
north.  Becau.se  of  the  increased  altitude,  the  central  portions  of  the  Black 
Hills  receive  more  precipitation,  especially  snow,  than  do  the  surrounding 
plain.s." 

The  evidence  does  not  indicate  that  the  climate  of  the  State  is  changing. 

Tornadoes  occur,  especially  in  the  southeastern  part  of  the  State,  but  are 
very  irregular  in  distribution,  and  the  area  affected  is  very  restricted.  The 
blizzard,  which  has  given  the  State  a  reputation  for  severe  winters,  is  much 
less  frofpient  than  is  generally  supposed  by  nonresidents,  "and  as  a  result  of 
the  conditions  attending:  tho  settlement  of  the  rural  districts,  the  construction 
of  more  comnuKlious  and  more  substantial  farm  buildings,  fencing,  and  the 
more  complete  preparation  for  winter,  such  storms  should  be  much  less  Injurious 
than  formerly.  ... 

"  It  is  not  unlikely  that  the  extension  of  the  tilled  area  has  reduced  the 
Injury  inflicted  on  any  given  locality  by  hot  winds.  .  .  .  Nevertheless,  winds 
which  are  very  drying  still  occur,  and  If  their  occurrence  coincides  with  a 
period  of  deficient  soil  moisture,  vegetation  suffers  severely,  especially  sorts 
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which  are  unable  to  absorb  water  approximately  as  rapidly  as  it  Is  transpired. 
Some  crop  is  ruined  in  some  parts  of  the  State  nearly  every  year  by  a  hot 
wind  at  a  critical  time."  Northwest  winds  prevail  during  the  colder  six  months 
and  southeast  winds  during  the  warmer  six  months.  As  a  rule  the  winds  are 
of  moderate  velocity,  the  average  being  about  10  miles  an  hour  and  very  per- 
sistent. On  this  account  they  "favor  the  u.se  of  windmills,  which  have  become 
very  numerous  except  where  artesian  flows  may  be  obtained  readily." 

Climate  [of  Saskatchewan],  F.  H.  Kitto  (In  The  Province  of  Saskatchevan, 
Canada:  Its  Development  and  Opportunities.  Canada:  Dept.  Int.,  Nat.  Re- 
sources Intel.  Branch,  1919,  pp.  56,  58-62). — The  characteristic  features  of  the 
climate  of  this  region  are  briefly  described,  and  detailed  data  for  temperature, 
precipitation,  hail,  and  frost  in  1916  are  given  in  tables. 

It  is  stated  in  general  that  the  climate  is  characterized  by  clear,  dry,  very 
cold  winters,  and  summers  of  high  day  temperatures  and  an  abundance  of  sun- 
shine. "  A  very  noticeable  feature  of  the  climate  is  the  rapidity  with  which 
winter  gives  way  to  spring  or  even  summer  weather.  A  sudden  rising  of  the 
temperature,  with  bright  sun  and  soft  breezes,  and  in  an  incredibly  short 
time  the  light  mantle  of  snow  has  disappeared.  Without  waiting  for  the  frost 
*to  come  out  of  the  ground'  the  waters  from  the  melted  snow  disappear,  the 
ground  surface  dries  up  as  fast  as  it  thaws  out,  and  in  a  few  days  the  dust  is 
flying  again.  Seeding  operations  soon  follow,  and  the  transition  has  talien 
place  usually  without  the  proverbial  '  March  winds  and  April  showers'  and 
all  their  discomforts. 

"  As  a  rule  the  snow  disappears  during  March  or  very  early  in  April.  Seeding 
operations  usually  commence  about  the  first  week  of  April.  During  the  past 
ten  years  the  average  date  of  the  commencement  of  seeding  operations  was 
April  8.  and  the  average  date  at  which  seeding  operations  were  general  was 
April  18. 

"  Harvest  begins  early  in  August  and  is  usually  well  under  way  by  the  middle 
of  that  month.  Early  frosts  and  fall  weather  may  be  looked  for  in  September. 
The  most  pleasant  months  of  the  year,  however,  are  usually  September  and 
October.  Wintry  weather  is  due  any  time  after  the  flr.st  of  November,  though 
open  falls  till  the  first  of  December  are  not  uncommon.  Thus,  it  will  be  seen 
that  the  summers  on  the  prairie  are  unusually  long,  and  the  winters,  though 
cold,  are  shorter  and  brighter  than  those  of  eastern  districts  with  more  mod- 
erate temperatures." 

Climates  of  the  British  Empire  suitable  for  the  cultivation  of  cotton, 
C.  E.  P.  Bkooks  (Met.  Mag.  [London],  55  (1020),  No.  651,  pp.  37-39;  abs.  in 
Nature  [London],  105  (1920),  No.  26.3J,  p.  338).— The  temperature  and  rainfall 
of  parts  of  the  British  Empire  considered  adapted  to  the  cultivation  of  cotton 
are  briefly  discussed  and  compared  with  similar  data  for  the  cotton-growing 
region  of  the  United  States. 

It  is  stated  that  the  essential  features  of  a  cotton-growing  climate  are  as  fol- 
lows: "  (l)The  mean  annual  temperature  should  not  be  below  60°  F.  (2)  The 
mean  temperature  of  the  warmest  month  should  exceed  80°  or  the  mean  of  the 
three  warmest  months  should  exceed  77°  to  get  the  best  results;  this  condition, 
however,  is  not  so  important  as  the  first.  (3)  The  interval  between  killing 
frosts  (or  droughts)  should  be  at  least  200  days.  (4)  The  annual  rainfall 
should  not  exceed  about  60  in.  for  good  crops,  though  cotton  of  a  poorer  quality 
can  be  grown  in  much  wetter  climates.  Unless  irrigation  is  possible  the  annual 
fall  should  not  be  less  than  23  in.  (5)  There  must  be  plenty  of  bright  sunshine. 
A  dull  and  humid  atmosphere  is  particularly  unfavorable  to  the  cotton  plant. 
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"  In  tlio  cotton  belt  of  the  United  Stiitos  the  rainfall  lies  In  almost  all  parts 
between  23  and  60  In.  The  mean  annual  temperature  nowhere  falls  below  60°, 
and  the  warmest  month  always  just  exceeds  80°.  In  the  British  Empire  these 
conditions  are  found  in  their  entirely  in  parts  of  India  and  in  the  West  Indies, 
which  are  already  important  colton-producinji  countries."  Other  colonies  whose 
annual  rainfall  lies  within  the  specified  limits  and  which  are  considered  in  some 
detail  with  reference  to  their  suitability  for  cotton  growing  are  Uganda,  Nya.sa- 
land,  Gambia,  the  Sudan,  Nigeria,  Gold  Coast,  Rhodesia,  British  East  Africa, 
the  Union  of  South  Africa,  Australia,  and  New  Guinea. 

The  weather  of  the  past  agricultural  year,  F.  J.  Brodie  (Jour.  Roy.  Agr. 
Soc.  England,  80  {1919),  pp.  201-212). — The  weather  conditions,  particularly 
rainfall,  temperature,  and  sunshine,  in  Great  Britain  during  the  winter  of 
11)18-19  and  the  year  1919  are  briefly  summarized  as  in  previous  reports. 

Swedish  meteorological  observations,  1917  {Met.  lakttag.  f^verige  {Oh- 
serv.  Met.  SuM.),  Met.  Cetitnthnist..  ,50  {1917),  pp.  XIV+183;  59  Bihang  {1917), 
PP-  [3]-\-50,  pis.  6,  figs.  21). — These  are  the  detailed  reports  of  the  Central 
Meteorological  Institute  of  Sweden  for  1917,  with  an  appendix  containing  a 
special  report  on  frequency  of  hail  in  Sweden,  1865-1917. 

SOILS— FERTILIZERS. 

The  soil,  A.  D.  Haix  {London:  John  Murray,  3.  ed.,  rev.  and  enl.,  1920,  pp. 
XV-\-352,  pis.  4,  figs.  14). — This  is  the  third  revised  and  enlarged  edition  of  this 
book  (E.  S.  R.,  20,  p.  1113). 

I  The  developments  and  modifications  in  theories  relating  to  soils  from  11 
years'  research  have  mat(M-ially  modified  and  enlarged  the  book,  particularly 
with  reference  to  the  knowledge  of  .soil  organisms  and  their  functions  and  the 
Btructure  of  clay  and  the  soil  reactions  influenced  by  clay,  as  indicated  by  the 
present  conception  of  colloids. 

A  student's  book  on  soils  and  manures,  E.  .L  Russell  {Catnbridge  [Eng- 
land]: Univ.  Press,  1919,  2.  cd.,  rev.  and  enl.,  pp.  XII-\-2JtO,  figs.  45).— This  is 
the  second  edition  of  this  book  (E.  S.  R.,  34,  p.  716),  in  which  the  author  has 
incorporated  a  number  of  changes  in  the  section  on  fertilizers  and  manures  in 
order  to  bring  in  new  material  and  new  points  of  view  which  have  been  de- 
veloped by  war-time  conditions  in  England. 

Methods  for  the  physical  analysis  of  soil,  P.  Koettgen  {Internatl.  Mitt, 
liodcnk.,  7  (1917),  No.  5-6,  pp.  205-246). — Considerable  experimental  work  oit 
diiTerent  mi-thods  for  the  physical  analysis  of  soils  is  reported,  on  the  basis 
of  which  the  author  developed  a  process  of  mechanical  separation  of  soils  into 
groups  according  to  grain  size,  chiefly  by  sieving,  weighing,  sedimentation,  and 
centrifuging.  Groups  of  grain  sizes  are  determined  from  greater  than  1  mm. 
to  less  than  1m.  the  hitter  being  ajiparently  the  most  diffi'nilt. 

Mechanical  and  chemical  analyses  of  part  of  the  agronomic  station  at 
La  Jaille,  C.  T.  Ai.i.der  (Guadeloupe  Rap.  Sta.  Agron.,  1  (1918-19).  pp.  35-37).— 
Mechanical  analyses  of  samples  of  soil  from  the  station  show  a  high  percentage 
of  fine  sand,  silt,  and  clay.  On  this  basis  the  soils  of  the  locality  are  classed 
as  fine  sandy  clay.    The  subsoil  is  of  the  same  mechanical  composition. 

Chemical  analyses  show  that  these  soils  are  poor  in  lime  and  other  alkaline 
materials,  but  contain  no  soluble  free  acids.  The  total  contents  of  potash  and 
phosphoric  acid  are  not  high,  and  the  available  content  approaches  the  minimum 
permissible.  There  is  a  3  per  cent  content  of  organic  matter,  and  the  nitrogen 
content  is  also  high. 
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The  soils  of  the  Detroit  area,  M.  M.  McCool  and  G.  M.  Grantham  (Michi- 
gan Sta.  Quart,  liiil.,  2  {,1920),  No.  Jf,  pp.  192-105,  fig.  i).— Data  on  the  lake  bod 
soils  of  an  area  of  987,520  acres  in  eastern  Michigan  are  reported. 

Tlie  surface  features  of  the  area  consist  of  sand  drift,  level  to  undulating 
lands,  old  deltas,  gravelly  ridges,  and  river  flood  plains  and  terraces.  The 
Clyde  clay  loam,  which  comprises  the  black  swamp  region,  is  the  most  exten- 
sive type.  It  is  well  supplied  with  nitrogen  and  has  an  average  content  of 
phosphorus  and  potash  but  requires  drainage.  The  Clyde  silt  loam  comprises 
about  30  per  cent  of  the  area.  It  is  well  supplied  with  nitrogen  and  potash  but 
requires  phosphorus  and  drainage.  The  Dunkirk  sandy  loam  covers  about  15 
per  cent  of  the  area. 

The  soils  of  northern  Wisconsin,  A.  R.  Whitson,  T.  J.  Dunnewald,  and  C. 
Thompson  (Wisconsin  Sta.  Bui.  306  (1919),  pp.  45,  pis.  Jf,  figs.  S).— This  is  a 
survey,  made  in  cooperation  with  the  Wisconsin  Geological  and  Natural  His- 
tory Survey  and  the  Bureau  of  Soils  of  the  U.  S.  Department  of  Agriculture, 
of  the  soils  of  upper  Wisconsin,  particularly  of  an  area  of  about  8,500,000  acres 
of  farm  laud  and  2,000,000  acres  of  pasture  and  forest  which  are  yet  un- 
occupied. 

There  are  10  principal  soil  types  in  this  region,  including  sands,  light  sandy 
loams,  heavy  sandy  loams,  silt  loam  with  a  well-drained  subsoil,  silt  loam 
with  heavy  subsoil,  silt  loam  on  limestone,  heavy  red  clay,  poorly  drained  soils, 
peat  and  muck,  and  rough  or  very  stony  soils.  Heavy  sandy  loam  is  said  to  be 
the  most  common  soil  and  one  of  the  most  valuable  in  the  area,  followed  by 
silt  loam  in  acreage.  The  silt  loam  with  a  heavy  subsoil  is  said  to  be  one  of 
the  most  uniform  in  the  region.  Considerable  information  is  included  on  the 
crops  best  adapted  to  the  different  soil  types. 

Survey  of  soil  conditions  in  Bavaria,  H.  Niklas  (Forstw.  Ccntbl.,  n.  ser., 
J!i2  (1920),  No.  4,  pp.  123-135). — The  author  groups  the  soils  of  Bavaria  into  7 
relief  zones  according  to  their  texture  and  cropping  adaptabilities  as  follows: 
Zone  1,  prevailingly  heavy  soils  adapted  to  wheat  and  meadow  culture ;  zone  2, 
heavy  soils  adapted  mainly  to  barley  culture;  zone  3,  medium  soils  adapted 
to  barley  culture ;  zone  4,  in  which  neither  heavy  nor  light  soils  prevail,  adapted 
to  general  cropping  of  all  kinds;  zone  5,  in  which  neither  light  nor  medium 
soils  prevail,  adapted  to  oats  and  rye  and  some  barley  culture;  zone  6,  pre- 
vailingly light  soils  adapted  to  rye  and  oats  culture;  and  zone  7,  containing 
soils  of  all  kinds  which  are  adapted  to  meadow  culture,  mainly  owing  to  the  in- 
fluence of  climatic  conditions,  rainfall  especially.  These  zones  cover  the  area  as 
follows :  Zone  1,  13  per  cent ;  2,  12  per  cent ;  3,  14  per  cent;  4  and  5,  17  per  cent;  #; 
6,  31  per  cent ;  and  7,  13  per  cent.  * 

A  comparative  study  of  cropped  and  virgin  soils,  C.  E.  IMillab  (Michi- 
gan Sta.  Quart.  Bui.,  2  (1920),  No.  4,  pp.  195,  196). — An  extension  of  experi- 
ments previously  reported  (B.  S.  R.,  41,  p.  420)  to  include  soils  from  many  sec- 
tions of  Michigan  couflrms  the  conclusions  of  the  previous  report. 

Further  studies  to  determine  the  nature  of  the  material  going  into  solution 
showed  a  larger  total  residue  for  the  virgin  than  for  the  depleted  soils.  A 
large  part  of  this  residue  was  volatile,  and  while  all  the  extracts  showed  large 
quantities  of  organic  matter  there  are  considerable  quantities  of  carbonates 
present  in  the  extracts  which  would  be  decomposed  on  ignition.  More  calcium 
was  extracted  from  virgin  than  from  cropped  soils.  These  experiments  are 
being  continued. 

Testing  soils  for  acidity,  E.  Truog  (Wisconsin  Sta.  Bui.  312  (1920),  pp.  24, 
pl.  1,  figs.  i2).— Popular  information  is  given  on  soil  acidity  and  lime  require- 
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iiient  of  soils,  and  instructions  as  to  the  practical  use  of  the  lead  acetate  test 
for  soil  acidity  are  outlined. 

Rcpoi't  of  tlic  director  of  soil  and  fertilizer  investigation,  E.  M.  Taylob 
(Ann.  Rpt.  Dept.  Ayr.,  New  Brunswick,  1919,  pp.  188-191). — Data  are  reported 
on  the  lime  re<iuirenients  of  representative  samples  of  soils  from  various  parts 
of  the  I'rovince  of  New  Brunswick,  the  conspicuous  feature  of  which  is  the 
apparent  degree  of  acidity  of  these  soils.  Data  on  the  lime  resources  of  the 
Province  and  the  use  of  lime  are  also  Includod. 

Reactio^is  of  experimental  soils  and  the  lime  requirements  of  the  soils 
of  Malnibhus,  Sweden,  L.  Forsbeuc  {Malmo.  Liins.  Hnshdll.  Sdllsk.  Kvrtlsskr., 
1919,  Xo.  4'  PP-  4^S-/f63). — Data  on  the  reactions  of  representative  sand  and 
clay  soils  from  the  Province  of  Malmohus,  determined  each  successive  year  for 
11  years,  showed  45  per  cent  of  the  sand  soils  to  be  acid,  13  per  cent  neutral, 
and  42  per  cent  alkaline  in  reaction.  Of  the  clay  soils.  30  per  cent  were  acid, 
13  per  cent  neutral,  and  57  per  cent  alkaline.  These  results  are  taken  to  indi- 
cate the  advisability  of  testing  all  sand  and  clay  soils  for  acidity,  and  the 
litmus  test  is  recommended  for  this  purpose.  Marling  of  these  soils,  while 
successful,  was  found  to  be  expensive,  and  the  use  of  commercial  ground  lime- 
stone is  recommended  for  reducing  the  acidity. 

The  development  of  roots  and  the  lime  content  of  soil,  Tacke  (Filhling's 
Landw.  Ztg.,  69  (1920),  No.  3-.'f,  pp.  58,  59). — Commenting  on  the  report  by 
Osvald,  noted  below,  different  experiments  are  reviewed  to  show  that  the  roots 
of  crops  penetrate  into  upland  moor  soils  only  to  the  depth  at  which  they  con- 
tain sufficient  basic  material  to  neutralize  the  free  humus  acids. 

Investigations  on  the  effect  of  ground  water  level  on  the  rooting  of 
meadow  plants  on  moor  soils,  H.  Osvald  {Fiihling's  Landtv.  Ztg.,  68  (1919), 
Nos.  n-18,  pp.  321-3 ',0;  19-20,  pp.  370-386,  figs.  //).— Five  years'  experiments 
on  the  influence  of  varying  the  ground  water  level  in  a  well-decomposed  sandy 
lowland  moor  peat  soil  and  in  a  little  decomposed  sandy  upland  peat  soil,  on 
the  yield  and  manner  of  rooting  of  nine  different  types  of  grasses  and  clovers, 
are  reported. 

The  kind  of  soil  was  of  the  utmost  importance  relative  to  the  influence  of 
soil  water  on  the  spreading  of  grass  roots  in  the  different  soil  layers.  This  is 
caused  by  the  greater  or  lesser  capillary  power  of  the  soil  and  its  ability  to 
retain  rain  water.  With  Reference  to  the  retention  of  rain  water  the  sphagnum 
moor  soils  were  equal  to  the  coarser  forest  moor  soils,  but  could  not  be  com- 
pared witli  them  as  regards  capillarity. 

It  is  concluded,  therefore,  that  moor  soil  should  not  be  too  intensively  drained 
owing  to  the  danger  of  lowering  the  ground  water  level  below  the  rooting  area 
of  plants,  thereby  causing  them  to  suffer  from  drought.  The  sphagnum  moor 
soils,  on  account  ^)t  their  general  condition,  should  contain  much  more  moisture 
than  the  lowland  moor  .soils.  It  was  foun<l  in  this  connection  that  crops  on  up- 
land moor  soils  suffered  more  from  drought  than  crops  on  excessively  drained 
lowland  moor  soil.s.  The  rolling  of  upland  moor  soils  to  compact  the  upper 
layers  of  soil  and  render  them  more  retentive  of  moisture  is  recommended. 
Methods  are  also  discussed  for  the  preparation  of  root  systems  for  study. 

A  list  of  52  references  to  literature  l)earing  on  the  subject  is  included. 

The  extent,  geographic  condition,  quality,  and  utilization  of  the  moors 
of  Courland,  J.  Dkkyek  (Yerofjcnil.  (Jcogr.  In.st.  Albert  us  Univ.,  Konigsb.,  No. 
1  (1919),  pp.  [VI]+261,  pi.  1,  figH.  //).— The  results  of  a  year's  study  of  the 
geography,  physical  and  chendcal  composition,  extent,  and  po.ssibilities  for 
utilization  of  the  moor  soils  of  Russian  Courland  are  reported,  particular  refer- 
ence being  made  to  their  agricultural  value, 
13621°— 20 3 
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These  moors  arc  upland  and  flats,  and  the  area  of  individual  moors  varies 
very  little,  rarely  being  over  2,500  acres.  The  depth  of  the  moor  soil  averages 
between  2  and  4  meters  and  seldom  exceeds  6  meters.  The  soil  is  rather  well 
decomposed  but  is  poorly  drained.  The  ash  content  is  relatively  low,  and  the 
content  of  plant  nutrients  is  about  the  same  as  that  of  the  north  German  moor 
soils.  Analyses  show  the  nitrogen  content  to  exceed  that  of  almost  all  other 
soil  types,  and  the  lime  content  is  relatively  high.  The  soils  are  generally 
deficient  in  phosphoric  acid  and  potash. 

Brak  in  its  relation  to  irrigation,  A.  Stead  {Union  So.  Africa,  Dept.  Agr. 
Jour.,  1  (1920),  No.  1,  pp.  18-25,  figs.  7). — This  is  a  popular  article  on  the 
nature,  occurrence,  and  action  on  soil  and  crops  of  so-called  brak,  or  alkali, 
with  particular  reference  to  South  African  conditions,  and  methods  for  its 
removal  are  described. 

It  is  stated  that  brak  occurs  in  South  Africa  in  both  dry  and  humid  regions. 
Removal  by  proper  drainage  is  recommended.  Deep  plowing  and  the  mainte- 
nance of  a  surface  mulch  to  prevent  evaporation  are  considered  essential  to 
success  in  cultivating  brak  soils.  "  Brak  waters  may  be  used  for  irrigation 
under  special  conditions,  but  the  use  of  water  which  contains  sodium  carbonate 
is  not  to  be  recommended  for  the  finer  types  of  soil,  especially  if  the  water 
is  muddy.  The  action  of  the  sodium  carbonate,  in  addition  to  its  effect  on 
the  crop,  is  to  render  the  soil  impermeable  and  to  depreciate  its  tillage 
qualities." 

Notes  on  practical  salt  land  reclamation,  G.  S.  Henderson  (Agr.  Research 
Inst.  Pusa  Bui.  91  {1920),  pp  [II+IG,  pis.  2,  figs.  2).— This  bulletin  describes  the 
alkali  soils  of  the  Province  of  Sind  and  alkali  soil  reclamation  as  practiced  in 
Egypt  and  India. 

It  is  stated  that  the  three  predominating  alkali  types  in  Sind  soils  are  chlorid, 
sulphate,  and  carbonate  of  sodium. 

It  is  concluded  that  methods  of  alkali  land  reclamation  successfully  adopted 
in  Egypt  are  suitable  for  northwest  India,  the  only  effective  method  being 
that  of  washing  the  salt  into  the  subsoil.  Surface  washing  and  running  the 
salt-impregnated  water  off  periodically  is  a  wasteful  and  unsatisfactory  method 
except  under  very  special  circumstances.  Careful  leveling  is  essential.  Alter 
washing,  the  physical  texture  of  the  soil  must  be  improved  by  suitable  cropping, 
which  is  done  in  practice  most  easily  by  feeding  cattle  on  the  land  on  legumi- 
nous fodder  crops. 

Soil-sorption,  E.  Ramann  and  A.  Spengel  {Landtv.  Vers.  Sta.,  92  {1918),  pp. 
121-U6;  abs.  in  Jour.  Chem.  Soc.  [London],  116  {1919),  No.  686,  I,  p.  615; 
Jour.  Soc.  Ghent..  Indus.,  39  {1920),  No.  2,  p.  7 4 A). — Experiments  are  reported 
in  which  an  artificial  zeolite,  consisting  of  permutite  and  hydrated  aluminum 
alkali  silicate,  was  treated  with  solutions  of  neutral  potassium,  ammonium, 
calcium,  and  sodium  salts. 

It  was  found  that  the  interchange  of  bases  had  the  character  of  a  chemical  1 
exchange,  and  no  signs  of  physical  adsorption  could  be  detected.    Potassium  and ' 
ammonium  were  mutually  replaceable  and  displaced  sodium  and  calcium  com- : 
pletely  from  the  zeolite.     The  displacement  of  potassium  and  ammonium  by  j 
sodium  and  calcium  was  incomplete.     The  ratios  between  the  bases  in  the 
solutions  and  in  the  zeolite  were  different.    Bases  present  in  small  proportions 
in  the  solution  were  combined  by  the  zeolite  in  relatively  greater  amounts. 
Within  wide  limits  the  absolute  concentrations  of  the  salts  in  the  solution 
were  without  appreciable  influence  on  the  composition  of  the  zeolite,  this  being 
the  case  even  with  mixtures  of  calcium  salts  and  salts  of  univalent  metals. 

Solid  phases  obtained  by  the  evaporation  of  certain  soil  extracts,  M.  S. 
Anderson  and  W.  H.  Fry  {Jour.  Indus,  and  Engin.  Chem.,  12  {1920),  No.  7,  pp. 
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668-609). — Exporlnionts  confluctod  by  the  Bureau  of  Soils  of  the  U.  S.  Depart- 
ment of  Agriculture  to  determine  the  nature  of  the  salts  which  are  crystal- 
lizable  from  soil  extracts  and  to  determine,  if  possible,  the  variations  in  these 
In  different  types  of  soil  are  reported. 

It  was  found  that  salts  deposited  on  the  evaporation  of  the  water  extract 
of  soils  are  much  more  complicated  in  character  than  is  indicated  by  a  simple 
statement  of  the  ions  existing  in  solution.  There  is  a  marked  general  simi- 
larity iK'tween  the  salts  .so  obtained  and  those  obtained  by  both  natural  and 
artificial  evaporation  of  sea  water.  It  is  considered  probable  that  the  complex 
salts  obtained  from  soil  extracts  may  be  present  in  the  soils  only  in  solution  in 
soil  moisture  and  never  in  the  solid  phase. 

A  bibliography  is  appended. 

The  distribution  in  the  soil  of  currents  emitted  by  electric  traction  lines, 
GiRoussE  (Compt.  Rend.  Acad.  .s:«.  [ParLf],  170  {1920),  No.  U,  pp.  SJfl-843).— 
A  mathematical  discussion  is  given  of  the  distribution  and  intensity  of  elec- 
trical currents  leaking  from  electric  traction  lines  into  the  neighboring  soils. 
Formulas  are  derived,  based  on  the  electrical  resistance  of  the  soil,  the  amper- 
age and  voltage  of  the  electrical  current,  and  other  factors. 

The  potential  biochemical  activity  of  the  spores  of  soil  bacteria,  J.  R. 
Neixer  (Soil  Sci.,  9  {1920),  No.  5,  pp.  329-340,  fig.  J).— Studies  at  the  New 
Jersey  Experiment  Stations  are  reported,  in  whicli  laboratory  tests  were 
conducted  with  infusions  from  the  five  successive  layers  of  the  upper  B4  cm. 
of  gravelly  loam  and  shale  loam  soils,  which  were  heated  to  85°  C.  for  10 
minutes,  and  the  carbon  dioxid  production,  ammonia  accumulation,  and  bac- 
terial numbers  were  compared  with  a  similar  treatment  with  unheated  in- 
fusions. 

In  the  surface  soil  of  the  finer  textured  loam  5.8  per  cent,  and  of  the  coarser 
loam  8.7  per  cent  of  the  original  bacterial  count,  survived  a  temperature  of  85' 
for  10  minutes.  The  relative  numbers  surviving  in  the  subsoils  were  much 
less,  being  2.7  and  1.6  per  cent,  respectively.  Very  few  fungus  colonies  and 
no  actinomycetes  or  chromogenic  types  were  observed  in  the  plates  inoculated 
with  heated  infusions. 

For  a  7-day  period  the  average  ammonia  accumulation  resulting  from  inocu- 
lating with  heated  infusions  was  46.0  per  cent  of  that  with  unheated  infusions 
obtained  from  gravelly  loam  and  39  per  cent  when  infu.sions  from  shale  loam 
were  used.  For  a  10-day  period  the  carbon  dioxid  produced  by  inoculating  with 
heated  infusions  of  Bcunllus  subtilis  was  about  the  game  whether  the  infusion 
had  been  heated  for  5,  10,  or  15  minutes,  and  averaged  73.6  per  cent  of  the 
amount  produced  by  unheated  infusions.  For  a  7-day  period  the  average 
carbon  dioxid  production  resulting  from  the  use  of  heated  infusions  of  shale 
loam  was  77  per  cent  of  that  obtained  with  unheated  infusions.  The  corre- 
sponding value  for  gravelly  loam  was  76.2  per  cent.  The  accumulation  of 
ammonia  and  the  production  of  carbon  dioxid  resulting  from  inoculating  a 
sterile  soil  with  heatwl  infusions  correlated  with  each  other  in  showing  that 
the  bacterial  spores  of  the  soil  are  capable  of  energetic  activity  when  supplied 
with  sxifficient  food  and  moisture. 

Symbiotic  nitrogen  fixation  as  influenced  by  the  nitrogen  in  the  s<wl, 
W.  A.  Albrecht  {Soil  Sci.,  9  {1920),  No.  5,  pp.  275-327,  figs.  7).— Following  an 
exten.sive  review  of  the  works  of  others  bearing  on  the  subject,  studies  con- 
ducted at  the  University  of  Illinois  are  reported  on  the  relation  of  symbiotic 
nitrogen  fixation  to  the  nitrogen  content  of  soils,  particularly  the  total  nitro- 
gen as  obtained  by  soil  analysis. 

Variations  in  the  mineral  and  organic  nitrogen  content  of  the  .soil  were 
brought  about  by  adding  sodium  nitrate,  and  by  incorporating  organic  matter 
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in  the  foi-m  of  clover  tops  in  a  soil  containing  only  625  lbs.  of  nitrogen  per 
2,000,000  lbs.  of  soil.  One  crop  of  soy  beans  and  two  crops  of  cowpeas  were 
grown.  Some  of  the  original  soil  was  used  each  time  for  the  treatment  with 
nitrates,  but  the  same  soils  were  used  throughout  the  three  crops  for  the 
treatment  with  organic  matter. 

The  results  indicate  that  nitrogen  fixation  will  take  place  in  a  soil  contain- 
ing large  amounts  of  nitrogen  in  the  form  of  either  nitrates  or  organic  matter. 
No  injurious  efCects  on  nitrogen  fixation  were  caused  by  nitrates  in  this  ex- 
periment, and  it  is  concluded  that  if  such  ever  occur  under  similar  condi- 
tions, tlie  application  of  nitrates  must  be  many  times  larger  than  is  ever  ap- 
plied in  agricultural  practice.  It  was  found  that  nodules  are  produced  when 
large  amounts  of  organic  nitrogen  are  present  in  the  soil,  and  good  legume 
growth  results  oven  when  sufficient  organic  matter  is  present  to  give  large 
losses  of  volatile  nitrogen  from  the  soils.  The  addition  of  some  organic  matter 
may  increase  the  amount  of  nitrogen  fixed  by  cowpeas.  In  soils  containing 
varying  amounts  of  total  nitrogen,  as  much  fixation  of  nitrogen  by  cowpeas 
may  be  expected  in  one  with  3,000  lbs.  of  total  nitrogen  as  in  one  with  lesser 
amounts.  According  to  the  data,  variations  in  the  amount  of  total  nitrogen  in 
a  soil  failed  to  exert  any  varying  influence  on  the  amount  of  nitrogen  fixed. 

Some  of  the  effects  of  the  war  upon  fertilizers,  L.  L.  Van  Slyke  (New 
York  State  Sta.  Bui.  Jfll  (1920),  pp.  10). — A  study  is  given  of  data  regarding 
commercial  fertilizers  collected  in  the  State  of  New  York  during  the  years 
1914-1919,  showing  that  the  number  of  complete  fertilizers  decreased  each  year 
from  614  in  1914  to  171  in  1919. 

Mixtures  of  phosphoric  acid  and  potash  had  practically  disappeared  by 
1916,  while  mixtures  of  nitrogen  and  phosphoric  acid  appeared  in  relatively 
large  numbers  in  1916  and  the  following  years.  Acid  phosphate  brands  in- 
creased, sodium  nitrate,  bone,  blood,  and  tankage  decreased,  and  potash  salts 
entirely  disappeared. 

The  average  percentage  of  nitrogen  in  complete  fertilizers  decreased  appre- 
ciably after  1915,  while  that  of  potash  decreased  greatly  after  1914  and  still 
more  after  1916.  The  average  percentage  of  available  phosphoric  acid  in- 
creased considerably  after  1914,  but  with  some  variation  from  year  to  year. 
The  total  percentage  of  available  plant  nutrients  decreased  continually  after 
1914. 

The  average  retail  cost  of  1  lb.  of  plant  nutrient  material  in  complete  ferti- 
lizers increased  continuously  from  8.8  cts.  in  1914  to  33.1  cts.  in  1919.  The 
retail  cost  of  plant  nutrient  material  in  acid  phosphate,  sodium  nitrate,  bone, 
dried  animal  manures,  etc.,  increased,  but  not  so  much  relatively  as  in  the  case 
of  complete  mixed  fertilizers.- 

High-grade  fertilizers  most  economical,  A.  J.  Patten  (Michigan  Sta. 
Quart.  Buh,  2  (1920),  No.  4,  pp.  179-181).— Practical  information  is  given  on  the 
sub.iect  showing  that,  owing  to  the  overhead  expense  of  mixing  and  manu- 
facture, it  is  advisable  to  purchase  high-grade  fertilizers.  It  is  pointed  out 
that  as  the  actual  value  of  the  fertilizer  increases  the  overhead  percentage  of 
cost  decreases. 

Fertilizer  work,  W.  G.  Taggart  (Louisiana  Stas.  Rpt.  1919,  pp.  23,  2^). — 
Fertilizer  experiments  with  sugar  cane  showed  the  good  effects  of  green  ma- 
nuring with  clover  together  with  applications  of  acid  phosphate.  Better  results 
were  obtained  with  500  lbs.  of  acid  phosphate  than  with  250  lbs.  when  an  equal 
amount  of  nitrogenous  fertilizer  was  used.  Better  results  were  obtained  on 
stubble  than  on  plant  cane.  j 
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In  tests  of  nitrogenous  fertilizers,  cyaniuuid  gave  yields  of  18.52  tons  of  cane 
per  acre,  sodium  nitrate  l.S.<>2,  anmioniuin  sulphate  17.0;l,  tankage  19.62,  an 
unusual  sample  of  cottonseed  meal  17.10,  and  ai'imonium  nitrate  17.18  tons. 

Soil  fertility  iiive.stiKatioii.s,  M.  J.  Tiiomi'son  (il/(UH(?so/«  Sta.,  Rpt.  JXiiuth 
Sulista.,  IDlH-tl),  pp.  l/f-22). — I'liospiiate-manure  fertilizer  experiments  witli 
potatoes,  rutabagas,  and  oats  begun  in  191G  showed  that  with  potatoes  manure 
was  tlie  most  effective  when  in  combination  with  either  rock  or  acid  phospliate. 
Neither  kind  of  pho.sphate  was  of  value  unless  combined  with  manure.  Acid 
phosphate  ^uve  the  best  re.sults  with  rutabagas.  Both  manure  and  phosphate 
sliglitly  improved  the  oats  grain  crop.  In  the  following  hay  crop  the  pho.sithates 
were  without  any  distinct  effect. 

Experiments  with  the  same  crops  using  clover  as  green  manure,  and  with  a 
rotation  of  barley,  Oats,  potatoes,  and  rutabagas  on  a  virgin  forest  soil  without 
clover  or  manure,  are  also  reported. 

In  rate  of  manuring  experiments  witli  the  same  crops  very  little  effect 
was  noticeable  from  manure  applications  on  potatoes  and  rutabagas  on  new 
soil.  The  grain  crop  showed  a  distinct  but  small  reaction  to  the  manure 
treatment. 

Field  experiments  on  the  availability  of  nitrogenous  fertilizers,  1908- 
1917,  J.  G.  LiPMAx  and  A.  W.  Blah:  {Soil  ScL,  9  {1920),  No.  5,  pp.  371-392).— 
Field  experiments  conducted  at  the  New  Jersey  Experiment  Stations  are  re- 
ported, which  were  started  in  1908  for  the  purpo.se  of  studying  the  relative 
availability  of  dilTerent  nitrogenous  fertilizer  materials.  The  plan  was  devel- 
oped somewhat  along  the  line  followed  for  the  well-known  cylinder  experiments 
which  were  started  10  years  earlier,  and  a  brief  summary  of  the  second  five 
years'  work  so  far  as  it  relates  to  the  lime  treatment  has  been  previously  noted 
(E.  S.  R.,  43,  p.  128). 

The  present  report  is  limited  to  data  on  the  relative  avai]al)ility  of  tlie  nitro- 
genous materials  and  of  nitrogen  losses  under  a  5-year  rotation  of  corn,  oats, 
wheat,  and  two  years  of  timothy.  With  slight  exceptions,  the  mineral  nitro- 
genous materials  increased  the  yields,  and  the  average  yields  of  dry  matter 
and  percentage  of  nitrogen  recovered  were  greater  than  with  organic  materials. 
Sodium  nitrate  gave  the  largest  yields  of  dry  matter  and  the  highest  percentage 
of  nitrogen  recovered  on  the  unlimed  .soils,  and  ammonium  sulphate  gave  the 
highest  results  en  the  limed  soils.  Of  the  organic  materials,  drietl  fish  gave  the 
best  results  on  unlimed  .soils  and  dried  blood  the  best  on  limed  soils.  Farm 
manure  and  farm  manure  \vitli  sodium  nitrate  gave  the  largest  total  yields, 
but  on  account  of  the  huge  excess  of  nitrogen  supplied  by  these  materials  the 
increases  are  not  considered  profitable  when  compared  with  tho.se  from  conuner- 
cial  materials.  The  supply  of  nitrogen  and  carbon  was  best  maintained  on 
those  plats  which  received  the  farm  manure  and  the  farm  manure  plus  sodium 
nitrate. 

Industrial  gases,  H.  C.  Greenwood  {London:  Jiuillicre,  Tindall  &  Cox,  1920, 
pp.  XVII -{-371,  fiys.  23). — In  this  volume,  one  of  a  series  dealing  with  the  chemi- 
cal industries  and  edited  by  S.  Rideal,  a  section  is  included  on  nitrogen  and  its 
manufacture  and  nitrogen  fixation  proce.sse.-^. 

Nitrogen  fixation  by  the  Habcr  method,  C.  II.  .Tonf.s  {Chcm.  and  Metall. 
Engin.,  22  {1920),  No.  23,  pp.  1071-107.',.  fit/.s.  6).— The  theoretical  consideration 
of  the  process  of  nitrogen  fixation  by  the  Ilaber  method  is  given,  together  with 
data  on  the  design  of  apparatus  and  existing  plants,  including  the  U.  S.  Nitrate 
IMant  No.  1. 

It  is  concluded  that  the  Haber  method  is  the  coming  process  for  nitrogen 
fixation  becatise  of  the  lower  cost  of  manufacture  combined  with  the  purity  of 
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the  product.    However,  the  cyananiid  process  is  considered  to  be  tlie  ouly  practi-  !•! 
cable  and  commercial  method  establislied  in  the  United  States  at  tlie  present  time  n 
for  the  direct  fixation  of  atmospheric  nitrogen.     It  is  further  concluded  that  if 
the  industry  employing  the  Haber  method  should  be  developed  to  keep  pace 
with  other  nations  the  research  in  the  process  should  be  carried  on  by  the  ,ij 
Government. 

Nitrate  of  lime:  Its  nianufactiire  and  use,  G.  A.  Cowie  {Jour.  Min.  Agr. 
[Loudon],  21  {1920),  No.  1,  pp.  JtS-Jf8). — Information  on  the  manufacture  and  j 
use  of  nitrate  of  lime  is  given,  and  data  from  experiments  with  different  crops  [;■ 
on  various  soils  are  reported.  In  most  cases  nitrate  of  lime  gave  results  equal  !' 
to  those  produced  by  sodium  nitrate  and  ammonium  sulphate,  and  on  soils  i 
deficient  in  lime  it  gave  better  results. 

Study  on  cyananiid  and  its  transformation  into  ammonium  sulphate, 
NiTKicus  {Rev.  Prod.  Chim.  [Paris],  22  {1919),  No.  22,  pp.  587-592;  28  {1920), 
Nos.  1,  pp.  1,  3-6;  4,  PP-  89-92,  figs.  Uf). — This  article  reports  a  physico-chemical 
study  of  the  formation  of  calcium  cyananiid  and  related  matters,  and  reviews 
data  on  its  fertilizing  value  indicating  that  it  is  a  fairly  efficient  nitrogenous 
fertilizer  when  compared  with  ammonium  sulphate.  It  should  be  mixed  with 
other  fertilizer  materials  only  in  small  quantities,  and  it  is  best  used  broadcast 
before  seeding  time,  preferably  in  the  fall. 

A  further  study  is  reported  on  the  polymerization  of  cyanamid  and  the 
preparation  of  ammonia  and  finally  of  ammonium  sulphate  by  the  use  of  sul- 
phuric acid.  Data  are  also  reviewed  on  the  fertilizing  value  of  ammonium 
sulphate. 

Fertilizer  experiments  with  deteriorated  lime  nitrogen,  M.  Popp  {Mitt. 
Deut.  handle.  Gesell.,  3J,  {1919),  No.  12,  pp.  169-171;  abs.  in  Zentbl.  Agr.  CJiem., 
49  {1920),  No.  3,  pp.  88-93). — Experiments  are  reported  which  showed  that  lime 
nitrogen  kept  perfectly  dry  will  within  a  year's  time  undergo  decomposition 
resulting  in  the  transformation  of  about  a  third  of  the  total  nitrogen  into  the 
form  of  dicyandiainid. 

Pot  experiments  with  tomatoes  showed  the  injurious  action  of  the  deterior- 
ated lime  nitrogen,  even  though  it  was  applied  eight  days  before  setting  out 
the  plants  and  not  as  a  top-dressing.  The  injurious  action  of  the  deteriorated 
lime  nitrogen  was  considerably  decreased  by  mixing  it  with  from  3  to  4  per  cent 
of  so-called  humus  carbolineum,  which  also  increased  the  utilization  of  the 
nitrogen  of  the  lime  nitrogen  to  a  marked  degree. 

It  is  concluded  that  the  farmer  in  purchasing  lime  nitrogen  should  be  assured 
that  it  is  free  from  materials  injurious  to  plants. 

The  prevention  of  volatilization  of  ammonia  nitrogen  by  calcium  chlorid, 
A.  Stutzer  {Fiihiing's  Landw.  Ztg.,  69  {1920),  No.  3-4,  pp.  73,  74).— In  a  second 
contribution  to  the  subject  (E.  S.  R.,  42,  p.  22),  the  author  reports  further  ex- 
periments with  calcium  chlorid  added  to  ammonium  carbonate  in  amounts 
calculated  on  the  water-free  basis,  showing  that  calcium  chlorid  is  very  effective 
in  fixing  the  ammonia  and  much  more  so  than  previously  reported.  Consider- 
able value  is  attached  to  its  use  with  liquid  manure. 

The  solubility  of  mono-  and  diammonium  phosphate,  G.  H.  Buchanan 
and  G.  B.  Winner  (Jour.  Indus,  and  Engin.  CJiem.,  12  {1920),  No.  5,  pp.  4-'i8- 
451,  figs.  3). — Data  and  curves  from  solubility  determinations  made  on  the  two 
commercially  important  ammonium  phosphates  are  reported.  The  following 
solubility  equations  are  derived,  representing  the  grams  of  the  salt  dissolved 
in  100  gm.  of  the  saturated  solution  between  the  temperature  limits  given  :  Solu- 
bility monoammonium  phosphate  from  5  to  90°  C.=18+0.455i;  solubility  diam- 
monium phosphate  from  10  to  70°  =36.5-1-0.213*. 
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Tlie  production  of  phosphoric  acid  by  smelting  phosphate  rock  in  a  fuel- 
fed  furnace,  W.  H.  Waggaman  and  T.  B.  Tuiu.ey  (Jour.  Indus,  and  Engin. 
Chem.,  12  {1920),  No.  7,  pp.  G'iC-G.'jO,  figs.  S).— The  results  of  preliiuinary  ex- 
periments on  the  production  of  pliosphoric  acid  by  smelting  phosphate  rock  in 
a  fuel-fed  furnace.  coiuUicted  by  the  Bureau  of  Soils  of  the  U.  S.  Department 
of  Agriculture,  are  reported. 

Preliminary  work  in  the  laboratory  showed  that  the  nearly  complete  evolu- 
tion of  phosphoric  acid  from  a  charge  of  calcium  phosphate,  carbon,  and  quartz 
Hour  was  perfectly  feasible  if  reducing  conditions  were  maintained  until  a 
fusible  slag  was  produced  and  a  temperature  of  approximately  1,500°  C.  was 
continued  throughout  the  operation.  The  addition  of  small  amounts  of  alumina 
to  the  charge  seemed  to  aid  the  fusion  somewhat. 

Further  experiments  on  a  larger  scale,  in  which  a  fire-brick  furnace  fitted 
with  two  oil  burners  was  used,  showed  that  in  order  to  make  the  process  eco- 
nomically practicable  the  full  calorific  power  of  the  fuel  must  be  utilized,  which 
can  be  done  only  by  heating  the  charge  directly  in  the  flame.  The  plan  of  spray- 
ing the  phosphatic  charge  into  the  furnace  along  with  the  fuel  was  also  tested, 
but  the  vast  bulk  of  material  was  carried  out  of  the  furnace  along  with  the  gases 
of  combustion  and  lost. 

Tests  on  briquetting  the  phosphate  charge  showed  that  a  charge  containing 
from  20  to  25  per  cent  of  finely  divided  material  classed  as  clay  can  be  formed 
into  very  satisfactory  briquettes.  The  furnace  was  modified  so  that  a  portion 
of  the  flames  and  hot  gases  of  combustion  from  the  oil  burners  would  play  up 
through  the  central  shaft  and  thus  heat  the  charge  of  briquettes  directly. 
While  the  results  obtained  with  this  furnace  were  not  entirely  satisfactory,  it 
appeared  that  by  exposing  the  charge  to  a  high  temperature  for  a  sufficient 
length  of  time  nearly  complete  evolution  of  the  phosphoric  acid  can  be  brought 
ai)out.  This  process  is  said  to  show  a  considerable  economic  advantage  over  the 
ordinary  method  of  obtaining  soluble  phosphoric  acid. 

Making  phosphate  available  with  bisulphate,  B.  Neumann  and  K.  Kley- 
LEiN  (Ztschr.  Angcw.  Vhem.,  33  (1920),  No.  26-27,  Aufsatzt.,  pp.  7J,-77,  figs.  3).~ 
Laboratory  experiments  are  reported  on  the  substitution  of  sodium  bisulphate 
for  a  part  of  the  sulphuric  acid  in  the  process  of  treating  raw  phosphate  for 
the  production  of  superphosphate.  It  was  found  when  working  with  sulphuric 
acid  of  different  concentrations  that  the  concentration  of  the  acid  was  increased 
by  additions  of  bisulphate  up  to  47.5°  Baume,  beyond  which  the  concentration 
was  decreased.  The  bisulphate  was  found  to  be  a  practical  substitute  only 
when  working  with  an  acid  of  30°  Baura6  or  lower. 

Phosphorite,  superphosphate,  and  tetraphosphate,  A.  Quartaroli  (Staz. 
Sper.  Agr.  Ital.,  52  (1919),  No.  7-9,  pp.  416-^35).— The  author  reviews  the  re- 
sults of  work  by  others,  and  reports  studies  to  show  that  tetraphosphate  does 
not  have  a  higher  content  of  easily  soluble  phosphate  than  ordinary  rock 
l>linsphate. 

Phosphoric  acid  utilization,  with  special  reference  to  conditions  in 
Bavaria,  II.  Fisiiieu  (Landio.  Jahrb.  liayern,  9  (1919),  No.  3,  pp.  1(11-169). — • 
The  author  reviews  a  number  of  studies  by  himself  and  others  on  the  ways  in 
which  phcKsphoric  acid  is  placed  in  available  condition  in  soils,  particularly  those 
of  Bavaria. 

He  takes  up  especially  the  unlocking  of  soil  phosphates  by  soil  acids,  chemical 
action  and  mass  action  of  soil  amendments,  and  heat  and  soil  bacteria.  With 
reference  to  the  action  of  soil  amendments,  it  is  believed  that  liming  has  a 
favorable  effect  upon  the  solubility  of  soil  phosphates  owing  to  its  precipitating 
action  OH  solutit)ns  of  iron   salts.     This  is  thought  to  explain   the  relatively 
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]arj;:e  amounts  of  avuilabU'  phosphorus  in  certain  of  the  Bavarian  soils  wliicli 
are  rich  in  lime. 

It  is  also  concluded  that  the  action  of  heat  and  soil  bacteria  on  the  pro- 
duction of  carbon  dioxid  in  soils  has  a  marked  effect  upon  the  availability 
of  soil  phosphates,  and  the  use  of  organic  matter  as  an  aid  in  this  action  is 
therefore  recommended. 

Kaw  rock  phosphate  v.  acid  phosphate,  G.  D.  Cain  (Louisiana  Stas.  Rpt. 
1919.  p.  31). — Experiments  on  a  3-year  rotation  are  reported  showing  tliat  raw 
rock  pho.sphate  applied  to  corn  at  the  rate  of  2,700  lbs.  per  acre  every  third 
year  gave  slightly  better  results  than  16  per  cent  acid  phosphate  applied  at 
the  rate  of  300  lbs.  per  acre.     Opposite  results  were  obtained  with  cotton. 

Potash  from  kelp.— IT,  The  experimental  distillation  of  kelp  at  low  tem- 
peratures, G.  C.  Spencer  (Jour.  Inilus.  and  Engin.  Chem.,  12  {1920),  No.  7, 
pp.  682-68.',,  fig.  l).—li\  a  second  contribution  (E.  S.  R.,  41,  p.  508),  studies  of 
the  experimental  destructive  distillation  of  dried  kelp,  to  determine  whether  or 
not  under  carefully  controlled  conditions  any  relationship  could  be  established 
between  the  temperature  at  which  distillation  was  taking  place  and  the  nature 
of  the  distillation  products,  are  reported. 

Sixteen  distillations  of  dried  kelp  were  made  in  an  oil-jacketed  wood  retort 
at  temperatures  not  exceeding  320°  C.  These  yielded  aqueous  liquor,  tar,  and 
a  nonintlammable  gas.  The  residual  charcoal  was  insufficiently  heated  either 
for  a  good  extraction  of  potash  or  for  use  as  a  filtering  medium.  This  work  has 
demonstrated  the  necessity  for  distilling  kelp  at  a  much  higher  temperature. 

Experiments  with  sodium  chlorid  and  potassium  salts,  H.  R.  Christensen 
(Tidskr.  Planteavl,  26  {1920),  No.  5,  pp.  137-823).— The  results  of  the  works  of 
others  bearing  on  the  subject  are  briefly  reviewed,  and  experiments  conducted 
at  the  Danish  state  experiment  stations  on  the  fertilizing  influence  of  sodium 
chlorid  and  potassium  salts  on  such  root  crops  as  mangolds,  swedes,  and 
potatoes,  are  reported. 

The  results  indicate  that  under  certain  conditions  sodium  chlorid  has  a 
very  stimulating  effect  on  the  production  of  dry  matter  in  crops,  but  this  was 
evident  only  in  the  case  of  mangolds  for  Danish  crops.  Raw  Stassfurt  salts, 
kainit  for  instance,  consistently  replaced  sodium  chlorid  in  this  respect. 

It  is  concluded  that  the  more  extensive  use  of  low-grade  potash  salts  is 
justified  and  also  the  use  of  sodium  chlorid.  It  is  the  opinion  that  the  use  of 
these  salts,  sodium  chlorid  in  particular,  tends  to  offset  the  injurious  effect  of 
summer  droughts  on  the  growth  of  mangolds.  Sodium  chlorid  as  a  rule  had 
no  effect  on  swedes,  and  there  was  no  difference  between  the  results  obtained 
with  high  and  low  grade  potash  fertilizers.  High-grade  potash  salts  were 
preferable  for  potatoes,  however.  Kainit  and  sodium  chlorid  often  had  a 
directly  negative  influence  upon  potatoes,  as  indicated  by  small  production  and 
low  quality. 

Lime  in  1918,  G.  F.  Loughlin  and  H.  Insley  {U.  S.  Geol.  Survey,  Min. 
Resotirces  U.  S.,  1918,  pt.  2,  pp.  813-856,  pis.  S,  figs.  3).— Considerable  statistical 
data  on  the  production,  sale,  and  use  of  lime  for  different  purposes,  including 
agriculture,  in  the  United  States  during  1918  are  reported  graphically  and 
otherwise. 

The  total  quantity  of  lime  sold  in  1918  was  3,206,016  short  tons,  valued  at 
$26,808,909 — a  decrease  in  quantity  of  580,348  tons,  or  15  per  cent,  but  an 
increase  in  value  of  .$3,001,032,  or  13  per  cent,  compared  with  the  production 
in  1917.  The  average  price  per  ton  of  lime  increased  from  $6.29  in  1917  to 
$8.36  in  1918.  This  was  an  increase  of  33  per  cent  over  the  price  for  1917 
and  of  113  per  cent  over  the  price  for  1914.    The  greatest  increase  in  price 
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was  in  Florida,  where  the  average  price  per  ton  rose  from  $5.74  in  1917  to 
^V.).')S  in  191S.  Die  average  price  per  ton  in  Wyoming  was  $18.75,  tlie  highest 
price   in   any   Stale. 

Twelve  per  cent  of  tlio  total  quantity  of  lime  sold  in  1918  was  used  for 
agriculture.  This  amounted  to  :?01,047  tons,  valued  at  $2,698,848,  a  decrease 
of  20  per  cent  in  quantity  cnniitared  with  the  output  of  1917,  but  an  increase 
of  9  per  cent  In  value.  Ajrricultural  lime  was  produced  in  27  States  and  in 
Porto  Kico  in  1918.  Pennsylvania  led  with  a  production  of  200,073  tons,  about 
25  per  cent  of  the  total  output  of  the  State.  The  other  leading  States  in 
order  of  production  were  Maryland,  Ohio,  Virginia,  and  West  Virginia.  New 
Jersey's  very  small  production  was  all  used  for  agricultural  purposes,  and 
of  Maryland's  production  64  per  cent  was  used  in  agriculture.  The  average 
price  per  ton  of  lime  used  in  agriculture  ($G.90)  increased  $1.83  over  the 
price  for  1917.  AgricuUunil  lime  included  3,304  tons  of  lime,  valued  at 
$.30,328,  reiK)rted  as  sold  for  use  in  prepared  fertilizer,  and  1.989  tons,  valued 
at  $0,750,  sold  combined  with  wood  ashes. 

Of  the  total  marl  produced,  57,821  short  tons,  valued  at  $148,873,  or  $2.57 
per  ton,  was  fresh-water  marl,  consisting  mainly  of  small  shells  of  fresh-water 
animals. 

The  value  of  late  glacial  drift  from  the  Province  of  Bolius  as  liming 
material  for  peat  soils  poor  in  lime,  H.  voN  Feilitzen  and  E.  Nystkom 
iSvennka  Mosskulturfor.  Tidskr.,  34  (1920),  No.  2,  pp.  115-124,  figs.  5).— Ex- 
periments on  peat  soils  poor  in  lime  growing  red  clover  to  compare  coj^rse 
and  finely  ground  glacial  drift  with  ground  limestone  as  sources  of  lime  are 
reiwrted.  These  materials  were  added  in  amounts  efiui\alent  to  1,000,  2,000, 
and  4,000  kg.  of  calcium  oxid  per  hectare  (890,  1,780,  and  3,5G0  lbs.  per  acre). 

The  finely  ground  glacial  drift  gave  results  comparable  to  those  given  by  the 
ground  limestone,  and  in  some  cases  gave*  better  results.  The  finely  ground 
drift  gave  much  better  results  than  the  coarse  drift,  and  in  the  smallest 
applications  was  better  than  the  largest  applications  of  the  coarse  material. 
Comparisons  of  the  solubilities  of  the  glacial  drift  and  of  ground  limestone 
in  water  saturated  with  carbon  di<)xid  made  by  H.  Christensen  showed  that 
the  coarse  drift  material  was  slowly  soluble  as  compared  to  the  fine  drift,  and 
that  the  fine  drift  was  in  all  cases  equal  in  solubility  to  the  ground  limestone. 

It  is  concluded  that  this  glacial  drift  is  equal  to  high-grade  limestone  as  a 
carrier  of  lime,  but  that  it  must  be  finely  ground. 

Analyses  of  fertilizer  by  the  department  of  agriculture  for  1919  (To. 
Dept.  Agr.  and  Immigr.  Bui.  149  (1920),  pp.  S-11). — Analyses  of  60  samples  of 
fertilizers  and  fertilizer  materials,  collected  for  inspection  in  Virginia  during 
the  fall  of  1919  and  found  to  be  deficient  in  one  or  more  constituents,  are 
reported. 

[Fertilizer  inspection  work  for  the  spring  of  1920]  (Va.  Dept.  Agr.  and 
Immigr.  Jiul.  153  (1920),  pp.  14-27). — Actual  and  guarantied  analyses  of  71 
samples  of  fertilizers  and  fertilizer  materials  offered  for  sale  in  Virginia  during 
the  spring  of  1920  are  reportetl,  all  of  which  were  deficient  in  some  respect. 
In  addition,  a  list  is  given  of  235  samples  of  fei'tilizers  which  met  the 
gmiranty.  Analyses  of  7  samples  of  burnt  lime,  13  samples  of  unburnt  lime, 
and  3  .samples  of  lime  and  potash  are  also  reported. 

Tfie  fertilizer  control  law  and  how  to  comply  with  it,  E.  G.  Proulx  (7h- 
diana  Stu.  Circ.  96  (1920),  pp.  8,  fig.  1). — The  purpose  of  this  circular  is  to 
furni.sh  information  concerning  the  law  regulating  the  sale  and  inspection  of 
commercial  fertilizers  in  Indiana,  as  pas.sed  by  the  legislature  in  1881  and 
amended  in  1889  and  1901.  The  full  text  of  the  law  is  given,  together  with  a 
description  of  the  method  of  administering  it. 
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AGRICULTURAL  BOTANY. 

The  problems  of  experimental  heredity,  L.  Blaringhem  {Les  Probl^mes 
de  VH6r^dit^  Exp6rimentale.  Paris:  Ernest  Flammarion,  1919,  pp.  311,  figs. 
20). — The  material  iu  the  three  main  divisions  of  this  book  (which  deals  with 
heredity  more  extensively  on  the  botanical  side),  namely,  normal  heredity, 
hybrids  between  species,  and  crossings  of  varieties,  is  further  subdivided  into 
chapters.  These  deal,  respectively,  with  pure  lines ;  the  biometric  laws  of 
fluctuating  heredity ;  mixed  heredity ;  mosaic  or  Naudinic  heredity ;  unilateral 
heredity ;  the  duration  and  heterogeneity  of  tissues  in  hybrids ;  the  laws  of 
alternate  or  Mendellan  heredity ;  characters  of  varieties  and  their  hereditary 
transmission ;  and  the  hypotheses  of  Mendel  and  Mendelian  polyhybrids. 

The  genetics  of  Campanule  carpatica,  G.  Pellew  (Gard.  Chron.,  3.  ser.,  66 
(1919),  No.  1715,  p.  23S,  figs.  3). — The  author  here  presents  in  condensed  form, 
with  comments,  the  account  previously  noted  (E.  S.  R.,  39,  p.  123). 

On  the  relation  between  number  of  chromosomes  and  number  of  types, 
in  Lathyrus  especially,  O.  Winge  (Jour.  Genetics,  8  {1919),  No.  2,  pp.  133-138, 
pi.  1). — The  author  gives  details  of  a  study  of  the  chromosome  number  in 
Lathyrus  odoratus  and  L.  latifolius,  in  both  of  which  this  number  was  seven. 
This  low  chromosome  number  is  considered  to  favor  the  use  of  Lathyrus  in 
genetic  experiments. 

Double  flowers  and  sex-linkage  in  Begonia,  W.  Bateson  and  I.  Sutton 
(Jour.  Genetics  8  (1919),  No.  3,  pp.  199-207,  pi.  i).— This  is  a  brief  account  of 
a  discovery  made  when  Begonia  davisii,  originally  a  wild  plant  from  Peru, 
was  brought  into  a  series  of  experiments  then  in  progress.  It  was  used  (on 
account  of  its  being  a  genuine  (wild)  species  breeding  true  on  self-fertilization) 
as  a  single  for  crossing  with  doubles.  When  these  crosses  were  made  it  was 
found  that  any  double  fertilized  with  pollen  of  B.  davisii  gives  only  double- 
flowered  offspring  (being  thus  double-bearing,  but  on  the  male  side  only,  since 
the  same  plant  fertilized  with  its  own  pollen  gives  singles  only).  Tested,  how- 
ever, with  the  pollen  of  a  double  it  gave  a  result  which  has  not  been  satisfac- 
torily Interpreted,  as  here  detailed  with  discussion.  The  conclusion  reached 
that  the  male  side  of  this  wild  species  must  be  genetically  all  double  is  con- 
sidered noteworthy. 

The  presence  of  iodin  in  plants,  E.  Winteestein  (Ztschr.  Phys.  Chem.,  104 
(1918),  No.  1,  pp.  5Jt-58). — A  long  list  of  plants  was  examined  for  iodin,  which 
was  found  in  Beta  vulgaris,  Solanum  tuberosum,  Apium  graveolens,  Lactuca 
saliva.,  and  Daucus  carota. 

The  behavior  of  some  organic  substances  in  plants,  X,  G.  Ciamician  and 
C.  Ravenna  (Gaz.  Chim.  Ital.,  ^8  (1918),  I,  No.  ^-6,  pp.  253-304,  figs.  7).— This 
communication,  which  is  one  of  a  series  previously  noted  (E.  S.  R.,  39,  p.  526), 
is  in  three  parts.  The  first  deals  with  the  action  of  some  substances  on  germi- 
nation and  development ;  the  second  with  oxidation  in  the  plant ;  and  the  third 
with  the  elimination  of  certain  substances  by  the  aerial  organs  of  plants. 

Rutin,  the  flavone  pigment  of  Eschscholtzia  californica,  C.  E.  Sando  and 
H.  H.  Baktlett  (Jour.  Biol.  Chem.,  .'fl  (1920),  No.  If,  pp.  495-501,  pis.  2).—E. 
californica,  containing  in  its  petals  nearly  5  per  cent  of  rutin  (quercetin  glucoso- 
rhamnosid)  and  showing  a  color  range  from  golden  yellow  to  white,  and  from 
white  to  rose,  was  chosen  as  affording  specially  suitable  material  for  the  study 
of  the  physiological  and  genetic  relationships  of  the  flavouol  and  authocyanin 
pigments.  The  preliminary  work  here  outlined  dealt  chiefly  with  the  prepara- 
tion, properties,  and  distribution  of  rutin,  the  identification  of  quercetin,  and 
the  determination  of  the  sugars  resulting  from  hydrolysis.  •  It  is  considered  that 
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tli»>  share  of  the  geneticist  in  the  final  elucidation  of  the  pijjfuient  situation  must 
he  to  provide  tlu'  chemist  witli  materials  of  known  factorial  composition. 

Comparative  studies  on  the  carotin  and  xanthophyll  content  of  green 
and  autumn  yellow  leaves,  E.  Gokkrig  (Hot.  Centbl.,  Beihefte,  35  (1918),  1. 
Alt.,  No.  2,  pp.  3.'f2-S9/f). — It  is  stated  that  carotin  and  xanthophyll  participate 
in  the  necrobiotic  phase  of  autunni  leaf  coloring,  the  latter  pigment  at  least 
doubling  the  former  as  regards  quality  but  the  ratio  varying  with  the  species. 
It  is  thought  that  quantitative  genetic  relations  do  not  hold  between  the  green 
and  the  yellow  colorants  of  the  chloroplasts.  Carotin  and  xanthophyll  differ 
greatly  as  regards  such  characters  as  sensitivity  to  light  and  temperature. 

Exudation  of  water  by  Colocasia  antiquoruni,  M.  G.  Flood  {Sci.  Proc.  Roy. 
Dublin  Soc,  n.  ser.,  15  (1919),  No.  36,  pp.  506-512,  pis.  2,  fig.  i).—E?:peri menta- 
tion is  described  which  is  considered  to  show  that  there  is  no  spwial  tissue  in 
the  leaf  tip  of  C.  antiqtioruin  serving  as  a  gland  or  epithem  for  the  secretion 
given  up  by  the  leaves.  No  membrane  for  filtering  the  water  was  found  to 
intervene  between  the  water  channels  and  the  depression  in  the  leaf.  Transfer 
arrangements  in  the  plant  would  indicate  that  cells  lower  down  may  secrete 
and  filter  the  water.  No  special  cells  for  such  work  outside  the  root  have  been 
demonstrated. 

On  some  factors  affecting  the  concentration  of  electrolytes  in  the  leaf 
sap  of  Syringa  vulgaris,  T.  G.  Mason  (Sci.  Proc.  Roy.  Dublin  Soc,  n.  ser.,  15 
(1919),  No.  Ji6,  pp.  651-666). — An  account  is  given  of  attempts  to  work  out  a 
plan  for  making  corrections  for  the  viscosity  of  sap  in  the  determination  of  con- 
centrations of  electrolytes  in  plant  cells  by  means  of  conductivity  observations. 
The  osmotic  pressure  of  the  cell  is  frequently  due  mainly  to  electrolytes,  but 
the  presence  of  solutes  which  are  neither  electrolytes  nor  sugars  is  not  excluded. 
Considerable  fiuctuations  have  been  indicated  in  the  concentrations  of  electro- 
lytes in  the  leaf  sap  of  S.  vulgaris  growing  in  different  localities.  There  is  a 
tendency  for  the  concentration  of  electrolytes  to  vary  inversely  with  that  of 
nonelectrolytes.  It  is  suggested  that  these  fluctuations  may  be  associated  with 
the  rate  of  carbon  assimilation,  which  determines  the  rate  at  which  electrolytes 
are  removed  from  solution  in  metabolism. 

The  existence  of  daily  growth  rings  in  the  cell  wall  of  cotton  hairs,  W.  L. 
Balls  (Proc.  Roy.  Soc.  [London],  Ser.  B,  90  (1919),  No.  B  634,  PP-  5.'f2-555,  pis. 
S,  figs.  4;  abs.  in  Oard.  Chron.,  3.  ser..  66  (1919),  No.  1115,  p.  23^).— As  a  result 
of  studies  outlined,  the  author  considers  it  well  established  that  the  primary 
wall  of  the  seed  hairs  in  cotton  contains  very  small  amounts  of  cellulose;  that 
the  secondary  thickening  of  the  wall  proceeds  intermittently  under  normal 
Egyptian  field  crop  conditions,  being  ari*ested  each  aftei'noon ;  that  the  cellulose 
of  each  hair  is  arranged  in  25  growth  rings,  each  being  the  result  of  one  day's 
growth  with  the  exception  of  that  of  the  primary  wall ;  and  that  the  so-called 
fuzz  hairs  are  analogous  with  the  lint  hairs,  though  they  have  coarser  and 
plainer  growth  rings. 

Outside  the  cellulose  of  the  primary  wall  the  hairs  are  covered  by  a  cuticle, 
bearing  wax,  which  is  structurally  and  historically  identical  with  the  cuticle 
of  the  testa  while  structurally  and  chemically  distinct  from  the  cellulose.  The 
secondary  wall,  but  not  the  primary,  is  traversed  obliquely  to  the  hair  axis 
by  simple  pits  (rarely  visible  except  in  the  living  hair),  which  cause  the  twist- 
ing and  convolutions  of  the  hair  after  death   (which  are  described). 

The  method  employed  utilizes  a  simple  but  special  sort  of  ultramicroscopy, 
the  growth  rings  being  but  about  0.4  fi  in  thickness. 

The  layers  are  due  to  arrest  of  growth  each  afternoon  during  the  hot  days. 
In  which  the  lint  grows  in  thickness  after  forming,  by  growth  in  length,  the 
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ono  thin  primary  layer.  These  are,  therefore,  rings  of  nightly  growth.  Cer- 
tain abnormal  appearances  indicate  that  the  cellulose  wall  may  grow  for  a 
time  without  being  in  full  contact  with  the  ectoplasm. 

Artificial  budding'  of  roots,  H.  IMoliscii  (Sitzber.  K.  Akad.  Wiss.  [Vienna], 
Math.  Natiinr.  KL,  126  {1911),  I,  No.  1,  pp.  3-13,  pis.  2;  abs.  in  Intematl.  Inst. 
Agr.  [Rome],  Intematl.  Rev.  Sci.  and  Pract.  Agr.,  9  (1918),  No.  11,  pp.  1302, 
1303;  also  in  Gard.  Chron.,  3.  set:,  66  {1919),  No.  ITU,  pp.  227,  228).— The  ques- 
tion regarding  a  winter  resting  period  for  subterranean,  corresponding  to  that 
of  aerial,  parts  was  investigated.  Tlie  author  employed  for  this  purpose 
freshly  cut  branches  one  to  three  years  old  of  Salix,  Populus,  Philudelphus 
coronurius,  and  Viburnum  opulus,  all  of  wliich  produce  I'eadily  adventitious 
roots.  These  plants  were  subjected  during  September  to  November  to  forcing 
by  such  agents  as  hot  water  and  smoke  of  tobacco  and  paper,  exposed  for 
an  hour  or  two  to  the  open  air,  and  placed  in  a  greenhouse  ut  I'i  to  20°  C. 
or  in  a  tliermostat  at  25°  (77°  F.). 

The  tobacco  smoke  exposure  during  24  hours  caused  earlier  leaf  fall  and 
also  caused  adventitious  roots  to  appear  a  few  weeks  later,  as  in  case  of  ex- 
posure to  paper  smoke  for  48  hours  and  to  warm  water  (30°)  for  12  hours. 
Controls  showed  a  few  or  no  adventitious  roots. 

The  conclusion  readied  is  that  during  a  certain  period  the  roots  tend  to  rest 
from  their  functions.  This  period  does  not  always  depend  upon  the  existence 
of  unfavorable  factors,  but  is  very  often  independent. 

Old  age  in  perennial  plants,  [H.  M.  Benedict]  {Qard.  Chron.,  3.  ser.,  66 
{1919),  No.  nil,  p.  190).— To  the  contribution  previously  noted  (E.  S.  R.,  34, 
p.  222)  is  added  liere  a  brief  notice  of  observation  and  opinion  by  others  bear- 
ing on  the  subject. 

Studies  in  the  metabolism  of  actinomycetes.— Ill,  Nitrogen  metabolism, 
S.  A.  Waksman  {Jour.  Bact.,  5  {1920),  No.  1,  pp.  1-30). — Experiments  con- 
ducted at  the  New  Jersey  Experiment  Stations  on  the  utilization  of  different 
nitrogenous  compounds  by  actinomycetes  and  the  transformation  of  the  sub- 
stances due  to  the  action  of  tliese  soil  organisms  are  reported. 

It  was  found  tliat  the  actinomycetes  do  not  fix  atmospheric  nitrogen,  although 
some  colonies  will  develop  on  routine  nitrogen-free  media.  Most  species  were 
able  to  reduce  nitrates  to  nitrites  with  the  proper  source  of  carbon,  a  few 
species  were  able  to  reduce  nitrates  to  nitrites  actively  with  nearly  all  sources 
of  carbon  studied,  and  a  few  others  gave  no  reduction  or  only  traces  with 
nearly  all  sources  of  carbon. 

The  proteins  and  amino  acids  studied  were  found  to  form  the  best  sources  of 
nitrogen  for  this  group  of  organisms.  Aniids  were  used  only  to  a  very  small 
extent.  Nitrates  were  used  fairly  well  in  the  presence  of  the  proper  source  of 
carbon.  Nitrites  present  in  small  quantities  in  the  medium  were  utilized  well 
by  most  species,  particularly  by  those  that  reduced  nitrates  actively.  Ammonium 
salts  formed  the  poorest  sources  of  nitrogen  with  glycerol  as  a  source  of  carbon ; 
with  glucose  as  a  source  of  carbon,  both  amids  and  ammonium  salts  were 
utilized  well  as  sources  of  nitrogen,  if  the  reaction  of  the  medium  did  not  tend 
to  become  too  acid. 

Most  actinomycetes  split  proteins  actively,  as  indicated  by  an  increase  of 
the  amino-nitrogen  content  of  the  medium.  The  organisms  that  produced  only 
a  small  amount  of  growth  split  proteins  only  to  a  very  limited  extent,  and  used 
up  only  small  quantities  of  the  amino  acids.  The  production  of  ammonia  from 
proteins  and  amino  acids  is  not  characteristic  of  this  group,  although,  on  con- 
tinued incubation,  considerable  quantities  of  ammonia  may  accumulate  in  the 
medium,  as  indicated  by  the  growth  of  the  organisms  in  milk  or  on  pure  proteins 
added  to  sterilized  soil.    Many  species  produced  soluble  yellow,  brown  to  dark 
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brown  pigments  in  media  containing  proteins  and  amino  acids,  tlie  production 
^f  a  brown  pigment  being  due,  in  most  cases,  not  to  a  tyrosinase  reaction. 
Only  some  strains  of  Actinomyces  fscdbics  and  a  few  other  chromogenus  species 
were  able  to  proiiuce  a  soluble  brown  pigment  from  tyrosin ;  most  of  the  species 
that  produced  brown  piirments  on  protein  media,  even  if  tliey  did  not  give  tlie 
tyrosinase  reaction,  produced  an  oxidase. 

"For  comparative  cultural  purposes  a  definite  incubation  period  is  very 
important,  since  two  oiganisms  will  show  a  different  relationship  in  their 
metaboli.sm  (splitting  of  nulk  in  this  case)  at  different  periods  of  incubation. 
With  the  prolongation  of  the  period  of  incubation  the  difference  in  the  quantity 
of  the  products  obtained  from  the  splitting  of  milk  will  greatly  decrease  and 
may,  in  some  cases,  almost  disappear." 

Studies  in  the  metabolism  of  actinoniycetes. — IV,  Changes  in  reaction  as 
a  result  of  the  growth  of  actinoniycetes  upon  culture  media,  S.  A.  Waksm.\n' 
and  J.  S.  JoFFE  {Jour,  liact.,  5  (1920),  No.  1,  pp.  31-Jf8). — Investigations  con- 
ducted at  the  New  Jersey  Experiment  Stations  are  reported,  which  dealt  with 
the  changes  in  reaction  of  the  culture  medium  as  affected  by  the  growth  of 
actinoniycetes,  as  w'eli  as  the  effect  of  the  initial  reaction  of  the  medium  upon 
the  growth  of  these  soil  organisms. 

It  was  found  that  the  actinoniycetes  are  not  able  to  produce  any  appreciable 
quantities  of  acid  from  the  carbohydrates  studied,  the  changes  in  the  reaction 
of  the  medium  being  due  to  the  source  of  nitrogen.  With  different  sources  of 
carbon  and  .sodium  nitrate  as  a  source  of  nitrogen,  the  reaction  of  the  medium 
tended  to  become  alkaline.  When  sodium  nitrate  was  replaced  by  sodium 
nitrite  those  organisms  that  were  able  to  grow  on  the  latter  source  of  nitrogen 
changed  the  reaction  of  the  medium  to  acid  rather  than  to  alkaline.  When 
ammonium  salts  of  strong  acids  were  present  as  the  only  source  of  nitrogen,  the 
medium  tended  to  become  distinctly  acid,  due  to  the  fact  that  the  cation  was 
used  up  by  the  organism  and  the  anion  was  left  in  the  medium.  W'ith  proteins 
and  amino  acids  it  was  found  that  the  reaction  may  be  unchanged  or  may 
become  acid  or  alkaline,  depending  on  the  species,  source  of  carbon,  and 
original  hydrogen-ion  concentration  of  the  medium.  Certain  species  seemed  to 
change  the  reaction  of  the  protein  and  amino  acid  media  always  to  aikaline, 
others  always  to  acid.  Leucin  as  the  only  source  of  nitrogen  nearly  always 
favored  a  distinct  acidity  of  the  medium.  The  presence  of  an  available 
carbohydrate  in  a  protein  medium  seemed  to  favor  an  acid  reaction.  W^ith 
media  of  different  hydrogen-ion  concentrations  the  reaction  tended  to  an 
optimum ;  the  more  acid  media  tended  to  become  less  acid  and  the  more  alkaline 
media  above  the  optimum  less  alkaline. 

Plant  hygiene,  G.  C.  GouGH  (Gard.  Citron.,  3.  ser.,  67  {1920),  Nos.  1126, 
pp.  .'fO,  Jfl;  1727,  p.  5ff). — Illustrative  matter  on  plant  hygiene  is  cited  as  fur- 
nished by  several  investigators. 

Inventory  of  seeds  and  plants  imported  by  the  Office  of  Foreign  Seed  and 
riant  Introduction  during  the  period  from  April  1  to  June  .30,  19  16 
{U.  .S'.  Dcpt.  A(/r.,  Bur.  I'Utnt  Indus.  Inventory  No.  J,7  {1920).  pp.  96,  pis.  5).— 
Notes  are  given  on  about  600  lots  of  seeds  and  plants  imported  for  trial  in  this 
country. 

FIELD  CROPS. 

[Report  of  field  crops  work  in  Louisiana,  1910],  .\.  F.  Kiddkr,  W.  G. 
Tag(;\i:t,  and  G.  D.  Cain  {Louisiana  Stas.  Rpt.  1919,  pp.  If/,  15,  22,  23,  31-3/f). — 
This  continues  work  previously  noted  (E.  S.  K.,  39,  p.  528). 

In  experiments  at  Baton  Rouge  yields  indicated  that  velvet  beans  planted 
in  the  row  with  com  produced  more  than  when  planted  in  every  other  row  or 
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one  row  of  beans  and  two  rows  of  corn.  Where  A'elvet  beans  were  plante<l  in 
the  row  with  the  hills  of  corn  four  feet  apart  each  way  and  one-half  the  corn* 
was  tied  similarly  to  tying  for  fodder  cutting,  no  difference  in  yields  of  corn 
and  beans  was  noted.  The  increase  of  yield  of  velvet  beans  obtained  by  sub- 
stituting castor  beans  for  corn  was  not  enough  to  overcome  the  yield  of  both 
com  and  beans  and  did  not  justify  the  extra  expense  of  eliminating  the  castor 
bean  stalks. 

In  variety  tests  at  the  Sugar  Experiment  Station,  L-511  equaled  the  produc- 
tion of  the  older  canes  and  possessed  a  sugar  content  of  juice  of  14.25  as  com- 
pared with  about  11.5  for  D-74  and  Purple.  L-511  seemed  to  suffer  less  from 
the  mosaic  disease  than  older  varieties  in  the  State. 

Alexander  Mexican  .June,  Surcropper,  and  Ferguson  Yellow  Dent  with  respec- 
tive yields  of  28.2,  28.2,  and  25.5  bu.  per  acre  were  first  in  corn  variety  tests  at 
Calhoun.  In  percentage  of  grain,  the  leading  varieties  were  Calhoun  lied  Cob 
(North  Louisiana  Substation)  with  88.22,  Hastings  Prolific  with  86.11,  and  Cal- 
houn Red  Cob  (Supple)  with  86.05. 

The  highest  yielding  cotton  varieties  were  Trice,  with  441  lbs.  of  seed  cotton 
per  acre,  and  Wanamaker-Cleveland  and  Cleveland  with  399  lbs.  each.  The 
lint  percentages  were  27.5,  35,  and  31.75,  respectively. 

Experiments  were  also  conducted  with  cowpeas,  forage  crops,  and  potatoes. 
Of  15  cowpea  varieties,  Red  Ripper  and  New  Revenue  were  the  heaviest  pro- 
ducers, yielding  11.5  and  11.37  bu.  per  acre,  respectively.  Japanese  Honey 
sorghum  was  first  in  the  1919  forage  crop  tests  with  a  yield  of  16.73  tons  of 
green  material  per  acre,  followed  by  Texas  Seeded  Ribbon  cane  with  15.47  tons, 
and  Sumac  with  13.2  tons. 

In  potato  tests,  northern  grown  Triumph  seed  from  different  sources  produced 
yields  ranging  from  5.8  to  63.5  per  cent  in  excess  of  the  Louisiana  grown  seed. 

[Report  of  field  crops  work  at  the  Duluth  Substation,  1918-19],  M.  J. 
Thompson  {Minnesota  Sta.,  Rpt.  Duluth  Substa.,  1918-19,  pp.  6-13,  figs.  3). — 
This  reports  the  progress  of  experiments  conducted  during  1918  and  1919.  The 
portion  dealing  with  work  in  1918  has  been  previou.sly  noted  (E,  S.  R.,  42,  p.  825). 

In  1919  tests  of  wheat  varieties,  Mindum,  Kubauka,  and  Marquis  gave  aver- 
age yields  of  26.73,  20.37,  and  18.79  bu.  per  acre,  respectively.  Iowa  60-day, 
with  a  yield  of  54.31  bu.  per  acre,  Victory  with  50.11  bu.,  and  Swedish  Select 
with  48.83  bu.  were  first  in  oat  variety  tests.  Svansota,  with  an  average  yield 
of  53.76  bu.  per  acre,  was  first  among  the  barley  varieties  tested ;  Lion  Man- 
churia second  with  49.94  bu. ;  and  Imp,  Manchuria  third  with  47.07  bu.  Spring 
rye  averaged  32  bu.  per  acre.  Of  three  bean  varieties  tested  Snowflake  yielded 
highest,  producing  33.2  bu.  per  acre. 

Yields  in  the  roughage  plats  were  poorer  than  that  of  grass  in  other  fields. 
The  most  productive  of  the  varieties  grown  for  hay  were  Golden  millet  with 
8,111  lbs.  per  acre,  Hungarian  millet  with  5,486  lbs.,  Siberian  millet  with  5.293 
lbs.,  and  alsike  clover  with  5,228  lbs.  Of  the  crops  tested  for  silage  production, 
sunflowers  and  sorghum  were  first  with  acre  yields  of  36,666  lbs.  and  31,153  lbs.," 
respectively. 

Observations  on  new  place  effect  experiments  wath  potatoes  indicated  that 
first  season  seed  from  native  stocks  produced  larger  yields  than  seed  from  regions 
farther  south,  but  the  second  year  seed,  removed  by  one  season  from  southern 
Minnesota,  showed  a  relative  increase  in  yield  and  uniformity  of  type,  appar- 
ently adjusting  itself  to  the  new  conditions.  Burbank  potatoes  were  first  in 
the  variety  tests  with  a  2-year  average  yield  of  300  bu.  per  acre,  followed  by 
Green  Mountain  and  Russet,  yielding,  respectively,  283  and  262  bu. 


19201  FIELD   CROPS.  637 

Seed  potatoes  treated  with  corrosive  sublimate,  formalin,  and  copper  sulphate 
produced  average  yields  of  338,  331,  and  248  bu.  per  acre,  respectively,  as  com- 
l)ared  with  368.6  bu.  from  the  untreated  check.  It  was  noted  that  yields  seemed 
to  be  depressed  by  the  .seed  treatment,  especially  in  the  case  of  copper  sulphate. 

Potatoes  given  level  cultivation  yielded  in  1919  365.6  bu.  per  acre  as  compared 
with  330  bu.  from  ridged  cultivation.  The  vine  growth  was  much  heavier  on 
the  level  cultivated  plats. 

[Report  of  field  crops  work  in  Nebraska]  (Nebraska  Sta.  Rpt.  1919,  pp.  25, 
27,  28). — This  reports  brielly  on  work  conducted  during  1919  on  the  North 
Platte,  ScottsblulT.  and  Valentine  substations. 

Nebraska  Hybrid  No.  28,  with  a  yield  of  25.6  bu.  per  acre,  was  the  highest 
in  winter  wheat  tests  at  the  North  Platte  substation.  Among  spring  wheat 
varieties  the  durum  wheats  produced  an  average  of  15.4  bu.  per  acre,  while 
common  varieties  averaged  but  9.4  bu.  Winter  wheat  gave  an  increase  of  23 
per  cent  over  spring  wheat.  After  summer  tillage,  winter  wheat  yielded  24.1 
bu.  per  acre  and  following  corn  16.7  bu.  Irrigated  fields  produced  acre  yields  of 
11  tons  of  silage  and  37.5  bu.  of  winter  wheat,  as  compared  with  5.1  tons  and 
23.3  bu.,  re.spectively,  without  irrigation. 

Observations  on  irrigated  crop  rotations  at  ScottsblufE  coincided  with  those 
noted  previously  (E.  S.  R.,  41,  p.  433).  Sugar  beets  thinned  on  June  1,  10,  and 
20,  produced  average  yields  amounting  to  18.8,  17.5,  and  14.5  tons  per  acre, 
respectively.  These  and  previous  results  are  held  to  show  conclusively  that 
delayed  thinning  causes  a  marked  decrease  in  yield.  On  the  cultural  test  plats 
oats  made  an  average  yield  of  64.2  bu.  per  acre,  and  barley  59.7  bu.  Trebi 
barley  has  proved  very  satisfactory  for  irrigated  land,  doubling  the  yield  of 
common  barley.  Sweet  clover  continued  to  give  good  results,  producing  more 
pasture  per  acre  than  any  combination  of  grasses  used. 

[Report  of  field  crops  work  in  Nigeria  in  1917],  K.  T.  Rae  and  T.  Thorn- 
ton (Ann.  Rpt.  Agr.  Dept.,  North.  Provs.,  Nigeria,  1917,  pp.  8-17). — In  continua- 
tion of  similar  work  previously  noted  (E.  S.  R.,  40,  p.  230),  this  reports  the 
results  of  limited  variety  tests  with  cotton,  peanuts,  and  sorghum ;  breeding 
work  with  corn,  peanuts,  sorghum,  and  sweet  potatoes;  cultural  tests  with 
tobacco ;  and  fertilizer  experiments  with  sweet  potatoes. 

[Report  of  field  crops  work  in  Nigeria,  1918],  T.  Thornton  and  V.  A. 
Ren  WICK  (An7i.  Rpt.  Agr.  Dcpt.,  North.  Provs.,  Nigeria,  1918,  pp.  1^-23). — This 
reports  the  progress  of  variety  tests  with  cotton,  peanuts,  and  sorghum ;  selec- 
tion work  with  corn  and  sorghum;  cultural  tests  with  tobacco;  and  fertilizer 
tests  with  sweet  potatoes.  Results  of  plantings  of  miscellaneous  cover,  forage, 
cereal,  and  root  crops,  and  dye  plants  are  also  recorded. 

Cotton  was  not  deemed  a  success  in  the  Ilorin  area.  Experiments  with 
tobacco  at  this  point  letl  to  the  conclusion  that  the  color  of  the  cured  leaf  was 
closely  as.sociated  with  the  climatic  conditions  prevailing  during  the  curing 
process.  .\  dark  color  was  secured  during  the  wet  season  or  in  a  humid 
atmosphere,  while  dry  weather,  especially  when  accompanied  by  the  wind  known 
as  the  harmattan,  produced  a  bright  color  in  the  cured  leaf. 

Growing  irrigated  grain  in  southern  Idaho,  L.  C.  Aicher  (U.  S.  Dept. 
Agr.,  Fanncru'  Ituh  IKj.i  {19>0),  pp.  28,  figs.  i3).— This  publication,  intended 
primarily  for  settlers  on  the  irrigated  lands  of  the  Snake  River  Basin  in  southern 
Idaho,  (le.scril)es  the  .soils  and  climate  of  the  region,  and  discusses  field  practices 
and  cultural  methods  that  have  produced  the  best  returns  from  cereals  grown 
under  irrigation.  Information  is  also  presented  on  harvesting  and  thrashing 
small  grain,  and  on  the  principal  varieties  of  wheat,  oats,  and  barley  cultivated. 


638  EXPERIMENT   STATION   RECORD.  [Vol.43 

The  author  includes  results  of  varietal  experiments  with  cereals,  conducted 
from  1913  to  1918  at  the  Aberdeen  substation  in  cooperation  witli  the  Idaho 
Experiment  Station  and  noted  previously  (E.  S.  R.,  41,  p.  226). 

Iniproveiiient  of  Rhodesian  pastures,  H.  G.  Mundy  {Rhodesia  Agr.  Jour., 
17  (1920),  No.  2,  pp.  113-117,  pis.  4). — Numerous  trials  of  exotic  pasture  plants 
and  grasses,  representative  of  almost  every  part  of  the  world,  are  said  to  have 
been  without  success,  the  primary  cause  of  failure  being  the  long  dry  season  of 
Rhodesia.  Native  African  grasses  giving  promise  in  tliis  region,  namely,  Sudan 
grass,  Napier  grass,  Guinea  grass,  teff  grass  (Erof/rostis  abyssinica),  kikuyu 
grass  {Pennisetum  longistylum),  Rhodesian  tussock  grass  (Setaria,  sp.),  mo- 
lasses grass  {Melinis  minntiflora) .  Penhalonga  grass,  and  Rhodesian  buffel 
grass   (Panictim,  sp.),  are  described  briefly. 

Culture  tests  with  root  crops,  191  7—19  19,  L.  Helwig  (Tidsskr.  Planteavl, 
26  (1920),  No.  5,  pp.  824-880,  fig.  i).— Cooperative  culture  tests  in  10  localities 
in  different  parts  of  Denmark  were  conducted  with  beets,  turnips,  and  carrots 
as  forage  crops.  The  varieties  under  test  were  compared  on  the  basis  of  dry 
matter  production. 

In  the  test  with  field  beets  Eckendorfer  ranked  under  Barres  field  beet  and 
several  strains  of  sugar  beets  in  average  dry  matter  production.  Among  the 
varieties  of  yellow  turnips  Yellow  Tankard  gave  good  results,  while  among  the 
varieties  of  white  turnips  White  Tankard  stood  high  in  dry  matter  content. 
Yellow  carrots  ranked  above  red  carrots  in  dry  matter  production.  Of  dif- 
ferent varieties  of  turnips  grown  on  land  infested  with  cabbage  diseases.  May 
turnips  proved  most  resistant. 

Oil  seed  plants,  H.  Wacker  (Landw.  Hefte,  No.  32-33  (1917),  pp.  66,  figs. 
20). — A  treatise  on  the  production  of  fats  and  oils  from  oil  seed  plants,  with 
statistics  on  the  importation  and  extent  of  culture  of  the  plants  in  Germany. 
Brief  descriptions  of  rape,  turnip,  false  flax,  white  and  black  mustard,  radish, 
poppy,  sunflower,  flax,  and  hemp  are  included,  together  with  lists  of  varieties, 
cultural   methods,  and  comparative  analyses. 

Seed  studies :  Red  clover  with  special  reference  to  the  country  of  origin 
of  the  seed,  R.  G.  Stapleoon  (Jour.  Agr.  Sci.  [England],  10  (1920),  No.  1, 
pp.  90-120) .—This  article  reports  a  series  of  studies  of  red  clover  seed  derived 
from  British,  Canadian,  Chilean,  French,  and  Italian  sources.  Detailed  notes 
on  the  grain  weight,  color  characteristics,  germination,  and  diagnostic  weed 
seeds  are  included  in  tabular  form.  The  author  suggests  a  nationality  test  of 
red  clover  seed  based  on  differences  in  the  foregoing  qualities. 

The  corn  crops,  E.  G.  Montgomeky  (Nerc  York:  The  Macmillan  Co.,  1920, 
rev.  ed.,  pp.  XVlT+347,  pi.  1,  figs.  120).— This  is  a  revised  edition  of  a  work 
previously  noted   (E.  S.  R.,  30,  p.  635). 

Guam  corn,  G.  Briggs  (Jour.  Amer.  Soc.  Agron.,  12  (1920),  No.  5,  pp.  149- 
157). — This  paper,  a  contribution  from  the  Guam  Experiment  Station,  discusses 
the  origin  of  the  one  type  of  maize  grown  on  the  island,  and  describes  in  detail 
the  habits  of  growth,  stalks,  and  ear  characteristics. 

From  all  data  available  the  author  estimated  that  about  243  years  had  elapsed 
since  corn  was  first  planted  in  Guam,  and  inasmuch  as  the  natives  have  made 
a  common  practice  of  saving  the  seed  of  a  crop  for  the  next  planting,  the  current 
crop  was  held  to  be  attaining  its  486th  cycle.  The  cultural  practices,  together 
with  the  food  and  corn  nomenclature  in  vogue,  suggested  a  Mexican  origin.  No 
introduction  from  the  United  States  or  tropical  countries  has  proved  so  well 
adapted  to  tropical  conditions  or  the  local  environment  as  the  Guam  corn. 

Forage  for  the  cotton  belt,  S.  M.  Tracy  (U.  S.  Dept.  Agr.,  Farmers'  Bui. 
1125  (1920),  pp.  63,  figs.  9). — This  is  a  revision  and  enlargement  of  Farmers' 
Bulletin  509,  previously  noted  (E.  S.  R.,  28,  p.  40). 
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Interim  report  to  the  Board  of  Trade  of  tlic  Empire  Flax  Growing  Com- 
mittee on  tlie  ycneral  situation  and  immediate  prospects  of  supply  in 
April,  1»19  {London:  [Ot.  lirit.]  Bd.  Trade,  Empire  Flax  Oroicing  Com., 
Interim  h'pt.,  1919  pp.  11). — This  comprises  a  brief  report  on  the  present  status 
and  future  possihilitii's  of  llax  culture  in  the  United  Kingdom  and  the  British 
Empire. 

Experiments  with  Kherson  and  Sixty-Day  oats,  C.  W.  Wabbubton  and  T.  R. 
Stanton  (U.  S.  Dept.  Agr.  Bui.  823  (1920),  pp.  12,  figs.  7,5).— This  bulletin  is  a 
compilation  of  results  from  oat  variety  experiments,  includins  Kherson  and 
Sixty-Day.  cctnducted  by  this  Department  and  the  State  experiment  stations, 
independently  and  in  cooperation  for  periods  ranging  from  4  to  14  years  and 
covering  a  wide  scope  of  soils  and  climatic  conditions.  The  histories  and 
descriptions  of  the  two  varieties  are  included,  together  with  brief  statements 
on  yields  of  straw,  weights  per  bushel,  percentage  of  hull,  and  improvement 
work.  The  yield  data  from  the  different  stations  are  tabulated  in  both  detailed 
and  sunmiarized  form,  and  with  the  aid  of  numerous  diagrams  are  fully  dis- 
cussetl.  In  conclusion,  the  authors  designate  the  varieties  and  types  that  have 
proved  best  for  each  section  of  the  country.  A  list  of  51  titles,  comprising 
literature  cited,  is  appended. 

A  general  consideration  of  the  results  note<l  led  to  the  conclusion  that  the 
early  varieties,  Kherson  and  Sixty-Day,  yielded  well  in  most  of  the  spring-oat 
sections  of  the  United  States.  The  summary  of  average  results  indicates  that 
at  more  than  50  per  cent  of  the  stations  under  a  wide  range  of  climatic  con- 
ditions, early  varieties  have  outylelded  midsea.son  and  late  varieties.  Kherson 
and  Sixty-Day  are  said  to  have  given  the  best  results  in  the  warmer  humid, 
subliumid,  and  semiarid  .sections.  Late  varieties  were  superior  in  yield  to 
those  of  the  midseason  group  at  only  a  few  stations. 

Oats  in  Michigan,  .T.  F.  Cox  (Michigan  Sta.  Spec.  liuJ.  101  (1920),  pp.  10, 
figs.  .'t). — This  is  a  popular  de.scription  of  cultural  methods  and  field  practices 
deemed  best  for  growing  oats  in  the  State,  together  with  notes  on  varieties, 
seed  treatment,  and  rotations. 

Seed  potato  preparation,  II.  P.  Hibbard  (Michigan  Sta.  Quart.  Bui.  2  (1920), 
i\'o.  4,  pp.  176-179,  fig.  1). — Comparisons  of  the  different  parts  of  the  potato 
showed  that  the  stem-end  pieces  bore  as  vigorous  sprouts  when  sepai-ated  from 
tlie  seed  ends  as  the  seed  ends  themselves,  and  no  one  section  proved  to  be  uni- 
formly better  than  another.  Tests  indicated  that  two  eyes  or  more  gave  perfect 
germination,  and  that  the  practice  of  planting  small  tubers  of  proper  weight 
and  cutting  the  larger  ones  to  suitable  size  is  sound  from  both  physiological 
and  commercial  viewpoints. 

Soy  beans,  C.  R.  Megee  (Michigan  Sta.  Spec.  Bui.  100  (1920),  pp.  11,  figs. 
5). — The  author  recommends  the  culture  of  the  soy  bean  for  hay,  silage,  and 
green  manure,  and  describes  methods  of  planting  and  harvesting  applicable 
to  the  various  uses.  He  reports  a  variety  test  of  soy  beans  in  1919  in  which 
the  highest  acre  yields  were  made  by  Manchu,  Ito  San,  Early  Brown,  and 
Black  Eyebrow,  with  5.107,  4,931,  4,7G0,  and  4,688  lbs.  of  air  dry  hay,  re- 
spectively. These  varieties  are  considered  among  the  best  for  Michigan  con- 
ditions. 

Sudan  grass,  H.  N.  Vinall  (f7.  S.  Dept.  Agr.,  Farmers'  Bui.  1126  (1920), 
pp.  SO,  figs.  11). — The  origin  and  adaptation  of  Sudan  grass  are  discu.ssed,  and 
field  practices  in  growing  the  crop  for  liay,  silage,  pasture,  and  seed  produc- 
tion are  described.  Practical  .suggestions  for  its  utilization,  together  with 
comparative  analyses  and  information  on  the  control  of  diseases  and  pests, 
are  included. 

i;3G21°— 20 i 
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Sweet  clover  seed,  H.  S.  Coe  and  J.  N.  Martin  (U.  S.  Dept.  Agr.  Bui.  S//// 
{1920),  pp.  o9,  pl>i.  5,  figs.  6). — This  bulletin  comprises  two  parts,  as  follows: 

Part  1.  Pollination  studies  of  seed  produetion  (pp.  1-25). — This  section  is 
concerned  primarily  with  the  factors  underlying  failure  of  sweet  clover  to 
produce  a  normal  seed  yield  through  shedding  of  immature  pods  and  laclv  of 
pollination.  Tlie  author  reviews  previous  worlc  on  the  same  problem  and 
describes  the  structure  and  development  of  the  flower  and  floral  organs  of 
sweet  clover.  The  results  of  studies  of  "^he  insects  most  active  in  pollination, 
sources  of  pollen  necessary  for  fertilization,  conditions  of  pollination  required 
for  fertilization,  and  the  relation  of  environmental  conditions  to  shedding  of 
immature  pods  may  be  summarized  as  follows : 

Very  little  tendency  toward  sterility  of  ovules  was  observed  in  Melilottis  alba 
and  M.  officinalis.  Self-pollination  appeared  to  be  as  effective  as  cross-pollina- 
tion in  M.  alba  so  far  as  the  vigor  of  the  pollen  tubes  and  the  rate  of  embryonic 
development  were  concerned.  The  average  dimensions  of  the  pollen  of  M.  alba 
and  M.  offlclnaUs  were  found  to  be  26  by  32;u.  and  24  by  SO/i,  respectively.  A 
high  atmospheric  humidity  did  not  seem  to  check  the  germination  of  pollen. 
This  also  held  true  with  an  excess  of  water  in  the  stigmas  resulting  from  an 
abundance  of  soil  moisture. 

Flowers  fertilized  with  pollen  transferred  fronT  another  plant  produced  a 
higher  percentage  of  pods  than  when  selfed  or  pollinated  with  pollen  from 
other  flowers  on  the  same  raceme.  Pollen  transferred  from  one  flower  to 
another  on  the  same  raceme  proved  more  effective  than  when  the  pollen  produced 
was  used  to  fertilize  its  own  stigma.  Self-pollination  was  effective,  but  occurred 
spontaneously  to  a  very  small  extent. 

Night-flying  insects  were  not  found  to  be  an  important  factor  in  production 
of  sweet  clover  seed.  Although  results  showed  small  insects  to  pollinate  sweet 
clover  flowers  freely,  it  was  doubted  whether  these  insects  would  be  numerous 
enough  to  pollinate  sufficient  flowers  in  a  large  field  for  profitable  seed  pro- 
duction. The  honeybee  was  the  most  eflicient  insect  pollinator  of  this  plant, 
and  in  many  sections  is  believed  responsible  for  the  pollination  of  more  than 
half  of  the  flowers.  Insects  more  frequently  visited  flowers  that  were  directly 
exposed  and  readily  accessible.  Clear  weather  with  vigorous  insect  activity 
was  accompanied  by  a  greater  effective  pollination  than  cloudy  or  rainy 
weather,  when  but  few  insects  visited  the  flowers. 

Deficiency  in  soil  moisture  was  an  important  factor  in  reducing  seed  pro- 
duction. However,  an  appreciable  increase  in  the  water  supply  by  rains  or 
other  sources  decidedly  checked  the  fall  of  flowers  and  immature  pods  from 
this  cause. 

Part  2.  Structure  and  chemical  nature  of  the  seed  coat  and  its  relation  to 
impenneable  seeds  of  stveet  clover  (pp.  26-8.^). — A  historical  summary  of  the 
contributions  of  earlier  investigators  to  the  knowledge  of  the  structure  of 
legume  seed  coats  and  the  cause  of  impermeability  in  seeds  is  presented.  The 
authors  outline  the  methods  of  pi'ocedure  followed  and  material  used  in  a 
series  of  microscopic  and  microchemical  studies  of  the  seed  coat  of  M.  alba 
and  M.  officinalis,  and  describe  in  detail  their  observations  on  the  structure 
and  chemical  composition  of  the  seed  coat,  the  seed  coat  in  relation  to  absorp- 
tion of  water,  a  comparison  of  permeable  and  impermeable  seeds,  and  the 
action  of  sulphuric  acid  on  the  coats  of  impermeable  seed. 

A  list  of  44  titles,  comprising  the  literature  cited,  is  appended. 

Essays  on  wheat,  A.  H.  R.  Buller  (Neiv  York:  The  Macmillan  Co.,  1919,  pp. 
XY+S39,  1)1  s.  Jf5,  figs.  6). — This  book  comprises  a  short  history  of  wheat  culture 
in  Manitoba  and  a  discussion  ol  the  indufitry  in  western  Canada,  including 
culture,  marketing,  j^nd  transportation.    The  origin  and  development  of  Marquis 
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wheat  Is  treated  at  length,  and  descriptions  of  the  Red  Bobs  and  Kitchener 
varieties,  together  with  notes  on  the  wild  wheats  of  Palestine,  are  included. 

Wheat  investigations. — I,  Pure  lines,  .T.  Zinn  (Maine  Sta.  Bui.  285  {1920), 
pp.  48,  p/«.  5,  figs.  12). — An  account  of  the  origin  and  development  of  a  number 
of  pure  lines  of  wheat  by  the  method  of  selection  is  presented.  The  relation 
(»f  environment  to  the  chemical  composition  and  quality  of  wheat  is  discussed, 
and  the  soils,  climate,  and  characteristics  of  the  wheals  of  Aroostook  County  are 
described.  The  author  also  makes  observations  on  the  adaptation  of  pure  strains 
from  Minnesota  to  the  environment  of  northern  Maine. 

Several  hundred  wheat  spikes  representing  the  four  chief  groups  of  hard 
spring  wheat  grown  in  Aroostook  County  were  planted  in  1915,  and  by  1917 
selection  had  reduced  this  number  to  44  pure  lines  and  to  6  lines  of  the 
7  Minnesota  strains  introduced  in  1016.  A  complete  chemical  analysis  of  37 
lines  and  baking  tests  of  HI  wlu>at  lines  made  in  the  spring  of  1919  led  the 
lireeder  to  reject  all  but  VI  Aroostook  lines  and  4  ]\Iinnesota  lines  for  the 
1019  crop. 

Observations  on  the  different  tests  may  be  summarized  as  follows :  Under 
the  same  environmental  conditions  pure  lines  of  wheat  showed  distinct  dif- 
ferences in  physical  and  chemical  chai-acteristics  and  in  the  bread  value 
of  their  grain.  The  average  weight  of  1,000  kernels  of  all  lines  was  found 
to  be  35.314  gra.,  with  the  weights  for  individual  strains  within  a  variety 
ranging  from  26.541  to  44.789  gni.  and  deviating  in  marked  degree  from  the 
average  of  their  respective  parent  varieties.  It  appeared  that  strains  with 
the  highest  weight  per  1,000  kernels  produced  the  greatest  percentf^ge  of 
yellow  berries  and  yielded  flour  of  poor  baking  quality.  Environmental 
conditions  in  Aroostook  County  are  believed  to  have  elevated  the  originally 
low  kernel  weight  of  the  Minnesota  seed  to  the  level  of  that  of  Aroostook 
strains  in  a  single  season. 

Limited  yield  data  indicated  that  each  variety  furnished  high  and  low 
yielding  strains,  with  greater  differences  in  yield  between  the  lines  of  the 
same  variety  than  between  varieties  themselves. 

A  comparison  of  the  protein  content  of  the  pure  lines  in  1917  and  1918 
rev«"aled  a  tendency  for  varieties,  as  well  as  strains,  to  retain  their  relative 
rank  with  respect  to  this  quality  from  year  to  year.  The  coefliclent  of  correla- 
tion between  the  protein  content  of  the  pure  strains  in  the  years  noted  was 
found  to  be  0.381  ±  0.092.  The  Aroostook-grown  Minnesota  bread  wheats 
tended  to  retain  their  high  protein  content  in  this  respect,  averaging  higher 
than  the  Aroostook  pure  lines.  Among  the  durum  strains  deterioration  was 
very  rapid.  Speltz  Marz  and  Hedge  Row  were  the  highest  of  the  Minnesota 
introductions  in  protein  content ;  after  one  season's  growth  in  Aroostook, 
these  lines  showed  the  lowest  protein  percentage  of  all  99  strains  analyzed. 
The  low  protein  content  is  said  to  have  been  accompanied  by  a  very  high 
percentage  of  yellow  berries. 

I'reston  strains  contained  the  highest  percentage  of  gluten,  followed  by  the 
•Minnesota,  Red  Fife.  Canada  Red,  Bluestem,  and  Marquis  lines  in  the  order 
named.  With  respect  to  quality  of  gluten,  Red  Fife  and  Bluestem  strains 
were  found  to  be  superior  to  strains  of  Preston  and  Marquis.  The  Minnesota 
strains,  with  the  exception  of  durum  and  Marquis  wheat,  yielded  a  strong 
elastic  gluten  of  good  quality. 

Raking  tests  brought  out  very  marke<l  variations  in  the  flour  strength  of  the 
different  pure  lines,  the  volume  of  bread  loaf  baked  from  340  gm.  of  flour 
ranging  from  1,518  to  2,221  cc.  The  bread  baked  from  the  flour  of  a  number 
of   strains   possessed   excellent   baking   and   eating   quality.     Data    from   the 
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baking  and  other  tests  indicate  to  the  author  that  strains  of  wheat  of  good 
quality  can  be  isolated  and  successfully  grown  under  Aroostook  conditions. 

[The  necessity  for  increased  wheat  production  in  Victoria]  (Jour.  Dcpf. 
Affi:  rictoria,  IS  (1920),  No.  4,  pp.  193-253,  pi.  1,  fiys.  2/).— This  iuclud(-s  the 
following  articles  on  wheat  culture  in  Victoria:  Increasing  Primary  I'roduc- 
tion,  by  D.  S.  Oman;  1920  Wheat  Campaign,  Wheat  and  Its  Cultivation,  and 
Increased  Wheat  Production,  by  A.  E.  V.  Richardson ;  Post-war  Reconstruc- 
tion— How  the  Farmer  May  Help,  and  Crop  Compititions  in  the  Wimmera — 
Rupanyup  District,  by  H.  A.  Mullett;  Flag  Smut,  by  C.  C.  Brittlebank ;  and 
Results  of  Field  Tests  !n  the  Wheat  Belt,  by  A.  E.  V.  Richardson  and  H.  A. 
Mullett. 

The  bread  value  of  wheat,  T.  Sandeeson  (North  Dakota  Sta.  Bui.  137 
(1920),  pp.  3-Jf5). — The  data  in  this  bulletin  are  presented  to  show  "that  the 
application  of  the  Federal  standards  for  wheat  does  not  reflect  the  true  value 
of  the  different  subclasses  or  grades  into  which  it  divides  wheat."  The  author 
suggests  a  system  for  determining  the  value  of  wheat  based  on  the  milling  and 
baking  factors  of  (iiuility,  and  gives  in  tabular  form  the  results  of  numerous 
milling  and  baking  tests  by  grades  and  subclasses  for  samples  from  the  crops 
1916  to  1919,  inclusive.  Previous  work  along  the  same  line  has  been  noted 
(E.  S.  R.,  39,  p.  871 ;  40,  p.  145). 

Equitable  wheat  grading  is  discussed  in  a  brief  foreword  by  E.  F.  Ladd. 

A  modified  Boerner  sampler,  E.  G.  Boekneb  and  E.  H.  Ropes  (U.  S.  Dept. 
Agr.  Bid.  857  (1920),  pp.  8,  figs.  5). — This  describes  modifications  of  a  device  for 
sampling  grain,  seeds,  and  other  material,  previously  noted  (E.  S.  R.,  33,  p. 
836).  • 

Report  on  the  proposed  electrolytic  treatment  of  seeds  (Wolfryn  proc- 
ess) before  sowing,  E.  J.  Russell  (Jour.  Min.  Agr.  [London],  26  (1920),  No. 
10,  pp.  971-981). — Treatment  of  barley,  oats,  and  wheat  by  a  process  consisting 
of  soaking  the  seed  in  a  solution  of  from  2.5  to  5  per  cent  sodium  chlorid  or 
5  per  cent  calcium  chlorid,  submitting  while  still  in  solution  to  an  electric 
current  of  8  watts  per  gallon  of  solution,  and  drying  at  110°  F.,  failed  to 
produce  consistent  increases  in  yields  under  the  controlled  conditions  of  the 
Rothamsted  Experiment  Station.  Because  of  the  uncertainty  involved  the 
process  was  held  to  be  of  doubtful  value  to  the  farmer. 

[Report  of  the  Official  Seed  Testing  Station  of  England  and  Wales]  (Jour. 
Min.  Agr.  [London],  26  (1919),  No.  9,  pp.  868-880,  figs.  2).— This  comprises  the 
second  annual  report  of  the  station,  dealing  with  the  purity  and  germination 
of  23,604  samples  of  seed  received  during  the  year  ended  July  31,  1919. 

HORTICULTURE. 

Cooperation  in  and  coordination  of  investigational  work  in  horticulture, 

L.  C.  CoKBETT  (Proc.  Amer.  Soc.  Hort.  Set.,  16  (1919),  pp.  U5-148).—A  plea  for 
more  thorough  cooperation  between  the  States  and  between  the  States  and 
Federal  investigators  in  the  planning  and  execution  of  horticultural  problems 
of  national  impoitance. 

Methods  of  approach  to  horticultural  problems,  H.  D.  Hookek,  jr.  (Proc. 
Amer.  Soc.  Hort.  ScL,  16  (1919),  pp.  l.'iO-lJfo). — This  is  a  contribution  from  the 
University  of  Missouri. 

The  author  calls  attention  to  the  diversity  of  opinions  held  by  our  leading 
horticulturists  concerning  many  fundamental  questions  of  orchard  management. 
This  condition,  it  is  believed,  is  largely  due  to  a  lack  of  knowledge  of  the 
physiological  action  of  various  treatments  on  the  organism  itself.  Hence  the 
importance  of  collecting  data  concerning  the  fundamental  physiological  condition 
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and  chemical  composition  of  our  fruit-hearinf,'  plants  and  ascertaininj^  tlie  ap- 
proximate limits  within  wliich  variation  may  occur  witliout  producing  a  de- 
crease in  tlie  quality  jind  quantity  of  fruit.  With  such  knowledge  at  hand  it  will 
be  easier  to  prescribe  treatments  that  will  be  effective  in  producing  desired 
results. 

Some  indirect  methods  in  extension  horticulture,  H.  A.  Cakdi.nki.l  (Proc. 
Amer.  ^'oc.  Hurt,  iici..  Hi  (I'JIU),  pp.  10l>-ni).—A  ccaitrihution  from  the  Univer- 
sity of  Missouri.  Tlie  author  discusses  several  extension  problems  in  horti- 
culture and  methods  by  which  they  are  being  attacked  in  Missouri. 

The  county  horticultural  ajjent,  A.  R.  Jknks  (Proe.  Amer.  Soc.  Hort.  Set., 
16  (1919),  pp.  JU.i-166). — A  discussion  of  the  functions  of  tlie  county  horticul- 
tural agent,  including  an  outline  of  fruit,  vegetable,  and  marketing  projects 
developed  by  the  farmers  in  Middlesex  County,  Mass.,  that  were  under  way 
during  1919. 

The  development  of  practical  horticulture  and  its  relation  to  the  farm 
bureau  movement,  C.  E.  Durst  {Proc.  Amer.  i^oe.  Hurt.  ScL,  16  (1919),  pp. 
155-162). — In  this  paper  the  author  suggests  methods  of  preparing  and  present- 
ing horticultural  information,  with  special  reference  to  its  utilization  by  county 
agents  in  farm  bureau  work. 

Observations  on  French  horticulture,  S.  W.  Fletcher  (Proc.  Amer.  Soc. 
Hort.  Sci.,  16  (1919),  pp.  136-1^0). — A  contribution  from  the  Pennsylvania  State 
College  comprising  a  brief  descriptive  account  of  horticultural  industries  and 
conditions   in   France. 

The  need  of  vegetable  investigations,  J.  W.  Lloyd  (Proc.  Amer.  Soc.  Hort. 
Set.,  16  (1919),  pp.  111-115). — A  contribution  from  the  University  of  Illinois. 
The  author  briefly  classifies  the  various  vegetable  investigations  that  have  been 
conducted  during  recent  years,  and  points  out  lines  of  work  which  are  much  in 
need  of  investigation  at  the  present  time. 

Nature  of  hardening  in  vegetable  plants,  J.  T.  Kosa,  jr.  (Proc.  Amer.  Soc. 
Hort.  Sci.,  16  (1919),  pp.  190-191,  figs.  3).— A  contribution  from  the  University 
of  Missouri. 

In  work  begun  in  1917,  several  methods  were  utilized  to  check  the  growtli 
of  plants  in  the  greenhouse,  and  observations  were  made  on  the  nature  of  the 
changes  taking  place.  The  work  was  conducted  chiefly  with  tomatoes,  leaf 
lettuce,  and  cabbage.  The  methods  used  included  partial  withholding  of  mois- 
ture for  several  weeks;  growing  plants  on  poor  .sandy  soil;  growing  plants  in 
poor  soils  and  partial  withholding  of  moisture  comi»ined  ;  checking  growth  by 
allowing  plants  to  become  rootbound  in  small  pots;  applications  of  M/10  solu- 
tions of  various  salt  solutions  which  inhibit  growth ;  and  exposing  greenhouse 
grown  plants  to  relatively  low  temperatures  in  a  coldframe.  The  results  se- 
curetl  are  presented  in  tabular  form  and  briefly  discussed. 

With  all  of  the  above  methods,  the  final  effects  as  to  hardiness  to  cold  were 
about  the  same  as  exposure  to  low  temperatures  in  a  coldframe.  The  outstand- 
ing effect  of  these  treatments  upon  the  plant  was  slowing  the  rate  of  growth. 
Other  changes  accompanying  the  checking  process  were  an  increase  in  dry 
matter,  greater  depression  of  the  freezing  point  of  the  .«ap,  and  an  accumula- 
tion of  sugar,  starch,  and  polysaccharids.  In  addition,  it  seems  that  there  may 
be  smaller  cells  in  hardened  plant  tissues. 

Fertilizer  v.  manure  for  continuous  vegetable  growing,  B.  L.  Hartwell 
and  S.  C.  Damon  (Rhode  Island  Sta.  But.  18^  (1920).  pp.  3-11).— A  progress  re- 
port on  the  market  garden  experiment  started  at  the  station  by  F.  W.  Card  in 
1904,  in  which  stable  manure  has  been  compared  with  chemical  fertilizers  for 
continuous  vegetable  growing  (E.  S.  R.,  20,  p.  144). 
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Ten  cords  of  manure  per  acre  have  been  compared  annually  for  IG  consecutive 
years  with  fertilizer  containing  an  average  of  96  lbs.  of  nitrogen,  170  lbs.  of 
phosphoric  acid,  and  150  lbs.  of  potassium  oxid,  which  is  about  the  equivalent 
of  2,500  lbs.  5:6:6  fertilizer.  The  soil  has  been  tilled  each  year  and  various 
garden  crops  grown  fairly  intensively  most  of  the  time,  although  some  atten- 
tion has  been  given  to  cover  crops  for  green  manuring. 

After  the  first  few  years  the  crops  have  generally  grown  better  with  tlu' 
manure  than  with  the  fertilizer.  It  is  suggested  that  this  may  be  due  to  the 
smaller  amount  of  nitrogen  applied  in  the  fertilizer  as  compared  with  thai 
applied  in  the  manure.  At  the  end  of  the  tirst  decade  there  was  about  800  lbs. 
more  nitrogen  in  an  acre-foot  of  the  manure  area  than  of  the  fertilizer  area, 
A^'hereas  the  amounts  of  the  other  fertilizer  elements  were  more  nearly  alilw. 
In  continuing  the  work  it  is  intended  to  apply  considerable  nitrogen  compound.*^ 
during  the  growing  season  in  an  attempt  to  (Offset  any  advantage  which  may 
have  been  derived  from  the  larger  residue  of  nitrogen  in  the  manure  plat.  It 
is  pointed  out  that  in  case  this  treatment  does  not  equalize  the  production  be- 
tween the  manure  and  fertilizer  plats,  indirect  evidence  will  have  been  ob- 
tained that  the  additional  humus-forming  material  in  the  manure  was  in  some 
way  responsible  for  its  greater  efficiency. 

The  farm  garden,  F.  E.  McCall  {Proc.  Amer.  Soc.  Hort.  Sci.,  16  {1919),  pp. 
188-190). — A  contribution  from  the  South  Dakota  Agricultural  College  giving 
the  results  of  cooperative  farm  garden  demonstrations  conducted  on  12  farms. 

Keeping  qualities  of  Hubbard  squash,  G.  W.  Hood  {Proc.  Amer.  Soc.  Hort. 
Set.,  16  (1919),  pp.  186-188). — A  contribution  from  the  University  of  Nebraska 
giving  the  results  of  a  storage  test  with  Hubbard  squash. 

With  squash  stored  at  a  temperature  averaging  40  to  50°  F.,  and  for  a  period 
beginning  November  1  and  ending  March  31,  there  was  an  average  of  20  per 
cent  loss  in  weight.  The  loss  from  individual  squashes  ranged  from  as  low  as 
9  per  cent  to  as  high  as  40  per  cent.  The  loss  in  weight  materially  increased 
with  the  length  of  storage.  The  test  indicates  that  storage  may  be  continued 
too  long  to  be  profitable,  and  under  certain  local  conditions  as  to  price  and 
market  it  may  not  pay  to  store  at  all. 

Varietal  variations  as  seen  in  similar  methods  of  training  tomatoes, 
G.  W.  Hood  {Proc.  Amer.  Soc.  Hort.  Sci.,  16  {1919),  pp.  183-185).— A  contribu- 
tion from  the  University  of  Nebraska,  in  which  the  author  presents  evidence, 
from  pruning  and  training  experiments  with  three  varieties  of  tomatoes,  tend- 
ing to  show  that  under  field  conditions  the  slightly  greater  amount  of  earlier 
fruit  produced  by  pruning  and  staking  does  not  pay  for  the  labor  involved. 

[Report  on  fruits,  shrubs,  and  flowers  at  the  North  Platte  Substation] 
{Nebraska  Sta.  Rpt.  1919,  p.  26).— Of  the  fruits  being  tested  at  the  substation, 
cherries  and  plums  yield  abundantly,  and  there  is  some  promise  that  apples 
may  be  grown  successfully  for  home  use  where  the  soil  is  properly  tilled  and 
modern  methods  of  spraying  followed.  Small  fruits,  such  as  currants,  goose- 
berries, and  strawberries  do  well,  but  strawberries  must  be  irrigated  to  secure 
annual  crops.  Among  the  hardy  shrubs  that  are  entirely  successful  are  spirea 
Van  Houttei,  tartarian  and  other  honeysuckles,  mock  orange,  lilac,  Siberian 
pea  tree,  buckthorn,  cut  leaf  sumac,  golden  elder,  tamarisk,  and  others.  The 
tulip,  peony,  hollyhock,  and  dahlia  are  among  the  most  easily  raised  flowers. 

Some  results  as  to  the  response  of  fruit  trees  to  pruning,  W.  H.  Chandler 
{Proc.  Amer.  Soc.  Hort.  Set.,  16  {1919),  pp.  88-101).— A  contribution  from  Cor- 
nell University,  compi-ising  a  discussion  of  results  secured  with  young  fruit 
trees. 

From  the  evidence  at  hand,  the  author  is  of  the  opinion  that  the  increased 
vigor  of  new  growth  in  the  vicinity  of  the  cut  following  dormant  pruning,  and 
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usually  following  summer  pruning,  isi  cUu'  lo  (lie  increased  water  supply  or  tlie 
mineral  initriciit  .supply,  espt'Cialiy  nitrogen,  afforded  tlie  remaining  shoots, 
thereby  enabling  a  more  complete  use  of  carbohydrates,  as  observed  by  Kraus 
and  Kraybill  in  their  work  with  tomatoes  (K.  S.  K.,  40,  p.  40).  The  evidence 
secured  tends  to  show,  however,  that  this  more  complete  utiiizati(m  of  carbo- 
hydrates for  top  growth  takes  place  at  the  expense  of  root  development;  hence, 
unless  the  pruning  is  repeated,  there  will  come  a  time  when  th(»  reduced 
transpiration  due  to  previous  pruning  will  be  balanced  by  reduced  root  growth, 
and  increased  vigor  will  cease  to  be  evident. 

All  types  of  pruning  have  a  dwarfing  effect  and  tend  to  reduce  fruit  pro- 
duction on  young  trees,  primarily  because  of  the  reduction  in  the  size  of  the 
tree.  With  species  bearing  fruit  from  spurs,  the  reduction  in  yield  is  greater 
than  for  species  bearing  fruit  on  laterals  or  one-year  twigs.  Thus  far  pruning 
lias  not  affected  the  yield  through  any  marked  stimulating  effect  on  fruit-bud 
i'ormalion  or  twig  growth. 

The  status  of  orchard  fertilization  experimentation,  W.  H.  Aluekman 
{Proc.  Amci:  Soc.  Hort.  ScL,  16  (1919),  pp.  109-113).— A  contribution  from  the 
Minnesota  Experiment  Station  briefly  summing  up  the  results  of  various  in- 
vestigators relative  to  orchard  fertilization. 

Methods  of  interpreting  results  in  orchard  fertilizer  experiments,  R.  D. 
Anthony  {Proc.  Amer.  Soc.  Hort.  Sci.,  16  {1919),  pp.  113-117). — A  contribution 
from  the  Pennsylvania  Experiment  Station  discussing  methods  of  interpreting 
fertilizer  results  which  the  author  has  found  of  value  in  his  own  work. 

Observations  on  characters  of  forms  of  Malus,  C.  S.  Ckandall  {Proc. 
Amer.  Hoc.  Jlort.  ScL,  16  {1919),  pp.  131-135).— A  contribution  from  the  Uni- 
versity .of  Illinois  comprising  a  general  discussion  of  character  variations 
observed  in  Fi  seedlings  of  apple  crosses. 

The  apple  cross  TolmanX Malus  Toringo,  C.  S.  Ciiandai.t.  {Proc.  Amer. 
Soc.  Hort.  Sci.,  16  {1919),  pp.  60-66).— A  contribution  from  the  University  of 
Illinois  in  which  are  considered  a  group  of  apple  seedlings  resulting  from  a 
cross  of  Tolman.  a  well-known  standard  variety,  as  the  pistillate  parent  and 
a  dwarf  form  of  Malus  Toringo  {Punis  sichohlii)  as  the  pollen  parent. 

The  outstanding  fact  regarding  this  group  of  seedlings  is  the  extent  of  the 
domination  of  the  dwarf,  small-fruited  male  parent  and  the  corresponding  sup- 
pression of  resemblance  to  the  mother  plant.  Those  characters  that  occupy 
intermediate  positions  between  the  parents  are  not  median,  except  as  to 
tlower  expansion,  but  are  mtieh  nearer  the  male  than  the  female  plant. 

Self-sterility  and  cross-sterility  in  the  apple,  J.  W.  Gowen  {Maine  Stn. 
liul.  287  {1920),  pp.  6/-8S).— This  bulletin  presents  and  discusses  data  showing 
the  effect  of  self-  and  of  cros.s-pollination  on  the  yield  of  marketable  fruit  with 
IG  varieties  of  apples,  and  also  summarizes  similar  data  secured  from  a  large 
number  of  varieties  by  various  investigators.  A  list  of  consulted  literature 
is  given,  and  additional  data  showing  the  size  of  apples,  together  with  the 
number  of  good  and  poor  seed  secured  from  the  selfing  and  crossing  of  varieties, 
are  appended. 

The  results  of  the  investigation  as  a  whole  show  that  most  varieties  of 
apples  are  more  or  less  self-sterile  in  the  case  of  varieties  that  are  to  some 
extent  self-sterile.  No  difference  is  noted  in  the  fruit  set  when  a  variety  is 
self-pollinated,  when  it  is  pollinated  with  the  pollen  fronr  different  flowers  on 
the  same  tree,  or  when  It  is  pollinated  with  i>ollen  from  different  trees  of  the 
same  variety.  Summing  up  the  investigations  dealing  with  sterility  In  apples, 
out  of  119  varieties  only  42  set  fruit,  and  only  1.5  of  these  had  a  set  of  fruit 
which  was  even  moderately  conimercially  profitable.  Most  varieties  are  capable 
of  ready   cross-fertilization    with    the   pollen    of   other   varieties.     Over    three- 
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fourths  of  those  varieties  pollinated  with  pollen  of  other  varieties  set  fruit 
satisfactorily.  Hence,  it  is  concluded  that  every  apple  j^rower  should  provide 
suitable  varieties  for  pollinators  if  large,  dependable  crops  are  to  be  secured. 
The  results  secured  in  this  investigation  indicate  that  it  is  necessary  to  test 
a  variety  for  cross  compatibility  before  any  conclusion  can  be  drawn  for  the 
variety. 

When  cross-pollination  is  effected,  the  size,  color,  and  quality  of  the  fruit 
remain  practically  the  same  as  the  standard  for  the  mother  parent.  The 
number  of  good  seeds  in  the  crossed  apples  is  greater  than  in  tliose  which  are 
selfed.  External  causes  of  self-sterility,  such  as  weather,  si)raying,  inspects, 
and  disease,  are  somewhat  within  the  control  of  the  grower.  The  chief  in- 
ternal cause  of  sterility  is  the  slowness  of  growth  of  the  pollen  tube  in  the 
selfed  style  as  against  that  in  the  crossed  style. 

Coniparisou  of  fall,  winter,  and  spring'  pruning  of  apple  trees  in  Minne- 
sota, W.  G.  Briekley  {Proe.  Amer.  Soc.  llort.  tScL,  16  {li)19),  pp.  102-10.^).— A 
contribution  from  the  Minnesota  Experiment  Station,  giving  the  results  of 
pruning  experiments  conducted  during  the  seasons  of  1913-17,  inclusive,  and 
confirming  a  pi'evious  report  on  this  work  to  the  effect  that  apple  trees  in 
Minnesota  may  be  pruned  safely  at  convenient  times  during  the  fall,  winter, 
and  spring  (E.  S.  R.,  39,  p.  347). 

The  maturity  of  shoots  and  the  healing  of  wounds,  as  well  as  the  amount  of 
winter  injury,  was  practically  the  same  for  all  pruning  seasons  tested.  Like- 
wise there  was  no  detrimental  effect  upon  growth  chargeable  to  pruning  in  the 
late  fall  or  in  the  winter  under  normal  conditions. 

Some  influences  of  thinning,  pollination,  and  fruit  spur  growth  on  the 
yearly  performance  record  of  fruit  spurs  and  on  the  size  of  fruit  produced, 
E.  C.  AucHTEK  {Froc.  Amer.  Soc.  Hort.  ScL,  16  {1919),  pp.  118-131).— This  bul- 
letin presents  results  secured  since  1916  of  thinning  experiments  with  apples 
started  at  the  West  Virginia  Experiment  Station  in  1912  (E.  S.  R.,  37,  p.  448), 
and  summarizes  the  results  of  the  investigations  to  date. 

It  is  concluded  that  fruit  thinning  does  not  affect  the  annual  bearing  of 
apple  trees.  In  cases  where  the  trees  are  bearing  a  good  crop  of  fruit,  thinning 
increases  the  size  of  the  individual  apples  and  the  total  quantity  of  market- 
able fruit  for  the  current  season.  This  influence  is  lessened  or  lost  altogether 
when  trees  are  bearing  light  crops. 

Spurs  on  certain  varieties  of  apples  bloom  more  regularly  than  those  of 
other  varieties,  but  do  not  necessarily  bear  fruit  more  regularly.  Generally 
speaking,  spurs  which  set  fruit  one  year  do  not  blossom  the  next  year.  Spurs 
which  blossom  one  year  but  do  not  set  fruit  may  or  may  not  blossom  the  next 
year.  Spurs  which  blossom  two  years  in  succession  make  a  gi'eater  yearly 
growth,  have  more  leaves,  and  a  greater  total  leaf  area  in  the  year  preceding 
the  second  successive  blooming  year.  Thus  it  appears  that  growth  and  vigor 
to  a  certain  degree  do  not  oppose  but  rather  encourage  fruitfulness.  The  re- 
sults indicate  that  a  variety  is  an  annual  bearer  because  either  a  certain  per- 
centage of  the  total  spurs  on  such  a  variety  does  not  bloom  in  the  heavy  crop 
year  and,  therefore,  blooms  and  sets  fruit  the  next  year,  or  if  all  the  spurs  do 
bloom  a  certain  percentage  of  the  spurs  does  not  set  and  thus  more  readily 
blooms  and  sets  the  next  year.  It  ap))ears  that  a  large  proportion  of  the  spurs 
on  tlie  biennial  bearers  not  only  bloom  but  also  set  fruit  in  the  crop  year. 
Such  spurs  do  not  readily  bloom  the  next  year. 

Certain  varieties  which  produce  fruit  yearly  form  fruit  buds  terminally  and 
laterally  on  one-year-old  growths  to  such  an  extent  that  the  production  of 
fruit  from  these  sources  is  often  enough  to  class  a  variety  as  an  annual  bearer 
without  reference  to  its  fruit  spurs.     From  the  results  thus  far  secured,  the 
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whole  problem  of  hieimial  and  annual  hcarini,'  appears  to  he  affected  to  a  de- 
<iree  by  the  sterility  and  i»ollinalion  pi()l)leni  and  is  not  one  of  j^rowtli  and 
nutrition  only. 

There  appears  to  be  a  good  correlation  between  the  weight  of  the  indi- 
vidual apph's  produced  on  a  tree  and  the  weight  of  seeds  in  each  fruit.  Since 
the  nuniin-r  of  good  seeds  and  weight  of  seeds  are  correlated,  it  is  suggested  that 
the  correlation  would  probably  hold  between  weight  of  fiuit  and  number  of  good 
seeds.  Such  factors  as  temperature,  wind,  sunshine,  etc.,  exert  a  marked  in- 
(luence  through  their  effect  on  the  length  of  the  blooming  period,  light  and  bee 
activity,  on  the  number  of  good  seeds,  and  the  weight  of  seeds  in  individual 
ai)ples  on  a  tree.  With  the  same  crops  per  tree  and  with  cultural  practices 
favorable  to  good  vigorous  spur  growth,  the  size  of  the  individual  apples  of  a 
tree  should  be  larger  in  those  seasons  which  have  good  weather  at  pollination 
time.  Although  the  correlation  between  weight  of  seeds  and  weight  of  in- 
dividual api)les  holds  true  for  any  particular  season,  a  large  Crop  per  tree  in 
any  particular  season  is  conducive  to  smaller  frtiit. 

Growth  and  yield  of  ai)i)le  trees,  N.  L.  Partridge  (Proc.  Amer.  Soc.  Hort. 
Set.,  16  {1919),  pp.  104-109,  Jigs.  8).— A  contribution  from  the  Delaware  Experi- 
ment Station  comprising  a  preliminary  report  on  some  of  the  results  secured 
in  the  station's  experimental  apple  orchard. 

The  orchard  in  question  has  now  completed  its  tenth  season's  growth  and 
has  produced  fruit  in  six  seasons.  Curves  are  given  showing  the  growth  and 
yield  of  the  .Tonathan,  Yellow  Transparent,  and  Stayman  Winesap  trees  dur- 
ing the  seasons  of  1917-19,  inclusive,  together  with  the  growth  and  yield  of 
some  individual  Stayman  Winesap  trees.  Observations  thus  far  made  indi- 
cate that  the  trees  have  fallen  into  three  natural  classes:  Those  which  have 
a  tendency  to  bear  heavier  in  the  odd  year  than  in  the  even ;  those  which  have 
a  tendency  to  bear  more  in  the  even  year  than  in  the  odd ;  and  those  which 
have,  generally  speaking,  made  a  consistent  increase  in  yield  each  year  but 
with  no  consistent  biennial  tendency  indicated. 

The  growth  made  the  previous  year  is  more  significant  in  relation  to  the 
current  year's  yield  than  is  the  growth  made  during  the  current  year.  In  other 
words,  there  appears  to  be  an  alternate  habit  of  growth  as  well  as  an  alternate 
habit  of  bearing  in  the  trees. 

Orchard  rejuvenation  in  southeastern  Ohio,  F.  H.  Ballou  and  I.  P.  Lewis 
(Ohio  Sta.  Bui.  339  (1920),  pp.  3-42,  figs.  20).— This  comprises  the  final  report 
on  the  station's  orchard  rejuvenation  work  in  southeastern  Ohio  (E.  S.  H., 
36,  p.  40).  It  deals  particularly  with  the  results  secured  during  a  5-year 
period  in  two  exi)erimental  orchards. 

The  work  in  one  of  these  orchards  comprised  a  comparison  of  the  grass- 
mulch  and  tillage-cover  crop  methods  of  culture  combiued  with  a  test  of  com- 
I)lete  and  incomplete  fertilization.  The  cost  of  cultural  work  in  the  grass- 
mulch  section  averaged  $2.65  per  acre  per  year  as  compared  with  $17.09  per 
acre  per  year  in  the  tillage-cover  crop  section.  Under  uniform  fertilization 
throughout  both  sections  the  grass-mulch  system  gave  an  average  gain  of  1.9 
bbls.  of  apples  or  a  cash  gain  of  .$20.52  per  acre  per  year  over  the  tillage- 
cover  crop  .system.  Unfertilized  plats  under  tillage  and  cover  cropping  gave 
an  average  gain  of  15.6  bbls.  of  apples,  or  a  ca.sh  gain  of  $35.48  over  the  un- 
fertilized plats  in  the  grass-mulch  section.  It  is  pointed  out  that  these  latter 
plats  remained  in  their  former  state  of  neglect  with  the  exception  of  spray- 
ing. Grass-mulch  culture  plus  fertilization  with  quickly  available  nitrogenous 
plant  food  gave  an  average  gain  of  22.2  bbls.  of  apples,  or  a  net  cash  gain  of 
$71.48  per  acre  per  year  over  the  tillage-cover  crop  .system  without  fertiliza- 
tion.    The  cost  of  the  grass-mulch  method  of  orchard   culture,  jtlus   fertiliza- 
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tioii  with  a  nitrate-phosphate-potash  fonmila  5:5:2.5  lbs.  per  tree  per  year,  l.s 
practically  the  same  as  that  of  the  tillage-cover  crop  system  without  fertiliza- 
tion. Under  the  tillage-cover  crop  system  fertilization  with  nitrogenous  plant 
food  gave  a  gain  of  20.3  bbls.  of  apples,  or  a  net  cash  gain  of  $50.'JG  per  acre 
per  year  over  no  fertilization  under  the  same  cultural  conditions.  Under  the 
grass-mulch  method  of  culture,  fertilization  with  nitrogenous  plant  food  gave 
a  gain  of  37.8  bbls.  of  apples,  or  a  net  cash  gain  of  $106.96  per  acre  per  year 
over  no  fertilization  in  the  same  section. 

Apples  grown  under  the  grass-mulch  plan  of  culture  were  slightly  smaller 
but  were  finer  in  texture,  firmer,  higher  in  color,  and  superior  in  keeping  quali- 
ties to  those  produced  under  tillage.  Also,  the  orchard  work  was  performed 
with  cleanliness  and  comfort  at  all  seasons  of  the  year  in  the  grass-mulch 
section. 

There  was  little  difference  in  results  as  to  fruit  production  whether  the 
fertilizer  was  applied  in  circles  beneath  the  outer  extremities  of  the  branches 
of  trees  or  over  the  entire  tree  squares  of  ground.  The  advantage  of  applying 
the  fertilizer  all  over  the  tree  square,  aside  from  increasing  fruit  production,  is 
that  the  vegetation  of  the  orchard  ground  is  increased,  affording  a  greater 
quantity  of  mulch  material.  This  increase  amounted  to  1,650  lbs.  per  acre  per 
year,  sun-dry  weight,  as  compared  with  the  yield  of  unfertilized  plats.  The 
nitrate-phosphate-potash  formula  5 :  5 :  2.5  lbs.  per  tree  per  year  applied  over 
tree  squares  promptly  developed,  without  seeding,  a  dense  soil  covering  of 
grasses  and  red  and  white  clover  where  previously  only  mixed  weeds,  poverty 
grass,  and  sedge  prevailed.  Broom  sedge,  by  the  annual  nitrate-phosphate  treat- 
ment, was  practically  eliminated  from  the  fertilized  plats.  Generally  speaking, 
pruning,  spraying,  and  fertilization  transformed  this  orchard  from  a  disappoint- 
ing farm  encumbrance  to  a  fruitful,  vigorous,  profitable  plantation. 

The  work  on  the  other  experimental  orchard  has  been  confined  to  orchard 
rejuvenation  by  means  of  the  grass-mulch  system  of  culture  combined  with  a 
fertilization  test  and  the  necessary  pruning  and  spraying.  The  results  secured 
confirm  previous  conclusions  as  to  the  importance  of  quickly  available  nitrogen 
in  successful  orchard  fertilization  on  thin,  poor,  upland  soils  of  southern  Ohio. 
Phosphorus  has  also  proved  beneficial,  but  potash  has  given  little  or  no  retui-ns. 

Annual  applications  of  5  lbs.  per  tree  per  year  each  of  nitrate  of  soda  and  acid 
phosphate  used  in  connection  with  a  mulch  of  straw  maintained  by  annual  or 
biennial  applications  of  one  bale  per  tree  gave  practically  the  same  results  as 
the  use  of  10  lbs.  per  tree  per  year  each  of  nitrate  and  phosphate  applied  evenly 
over  the  tree  squares  without  a  mulch  from  outside  sources.  The  greater 
amount  of  fertilization,  however,  gave  a  gain  of  2,066  lbs.  per  acre  per  year, 
sun-dry  weight,  of  grasses  for  mulch,  as  compared  with  the  yield  of  inferior 
grasses  and  weeds  in  the  unfertilized  plat.  Annual  applications  of  a  5:5:  2.5 
lbs.  per  tree,  nitrate-phosphate-potash  mixture,  used  in  conjunction  with  a 
mulch  of  straw,  gave  a  gain  of  24  bbls.  of  apples  per  acre  per  year  over  a 
2.5 :  5 :  2.5  lbs.  per  tree  formula  of  the  same  fertilizers. 

On  soil  thai  is  not  deficient  in  organic  or  vegetable  matter,  a  liberal  mulch  of 
straw  alone  will  assist  in  producing  effects  similar  to  those  following  the  appli- 
cation of  a  moderately  prompt-acting  nitrogenous  plant  food,  as  such  a  nuilch 
affords  conditions  under  which  there  occurs  a  hastened  liberation  of  nitrates 
from  the  organic  matter  in  the  soil.  On  thin,  poor,  compact  soils,  the  chief 
ofiice  of  a  mulch  of  straw  or  similar  material  is  its  helpfulness  in  conservation 
of  soil  moisture.  Under  poor  soil  conditions  where  prompt  results  are  sought, 
mineral  compounds  of  nitrogen  and  phosphorus  are  much  more  available  than 
animal   compounds.     With   the  tillage-cover  crop   system   of  orchard   culture 
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wlit'ii'  tilt'  fcitilizt'i-  is  iiu(jr[)nr;it(  (i  witli  tlu'  soil,  tankaL'c  ami  bone  aro  dt'eiiied 
ideal. 

The  oujission  of  nitrate  alter  heavy  initial  use  of  the  same  in  orchard 
fertilization  will  soon  result  in  a  material  reduction  in  the  vit^or  of  the  trees  and 
yield  of  the  fruit  as  compared  with  plats  upon  which  nitrogenous  applications 
are  continued.  In  connection  with  the  laying  out  of  such  experiments,  it  is 
pointed  out  that  heginning  with  trees  15  to  20  years  of  age,  even  if  these  be 
stunted  and  small  for  their  age  at  the  outset,  it  is  doubtful  whether  quickly 
available  nitrogenous  fertilization  can  be  conducted  longer  than  from  3  to  5  years 
without  serious  "cross-feeding"  by  trees  of  different  fertilizetl  plats  unless  the 
plats  in  each  case  be  separated  by  an  untreated  or  neutral  row.  The  results  in 
this  orchard  ahso  have  demonstrated  the  combined  value  of  pruning,  spraying, 
fertilization,  and  mulching  in  rejuvenating  unprolitable  apple  orchards. 

Increasing  the  liroduction  of  the  bearing  apple  orchard,  C.  P.  ILvlligan 
{Michigan  Sta.  Virc.  Jf3  {1920),  pp.  IS,  fiys.  7). — This  circular  contains  practical 
suggestions  on  orchard  management. 

Cost  of  producing  apples  in  Ave  counties  in  western  New  York,  19  10- 
1»15,  G.  H.  MiLi.iiK  {U.  S.  Dept.  Ayr.  Bui.  851  {1920),  pp.  //7,  figs.  16).— X  con- 
tribution from  the  Oflice  of  Farm  Management  of  this  Department,  this  bwlle- 
tin  treats  of  the  i-elation  the  orchard  bears  to  the  culture  of  other  fruits  and 
farm  crops  in  the  region  under  investigation,  of  the  orchard  practices  followed 
by  the  more  successful  growers,  the  effect  of  these  practices  on  yields,  the 
returns  derived  from  different  systems  of  orchard  management,  and  the  cost 
of  maintaining  orchards  under  each  system.  Detailed  information  is  presented 
as  to  the  time  re<iuired  to  perform  each  operation,  the  necessary  equipment, 
the  size  of  the  orchard,  the  age  of  the  trees,  yield  of  fruit,  and  other  related 
factors. 

Two  hundred  and  eighteen  bearing  apple  orchards  averaging  40  years  of 
age  were  included  in  the  study.  The  average  acreage  per  farm  studied  was 
118.G5 ;  of  bearing  apple  orchard,  14 ;  other  fruit,  1.'().44 ;  and  general  crops, 
73.TG.  The  average  yield  per  acre  was  84.1  bbls.  (exclusive  of  culls),  and  the 
average  number  of  trees  per  acre  35.  The  average  investment  per  farm  was 
Si'5,424.  and  the  average  investment  per  acre  of  bearing  apple  orchard  was 
.S514.  The  total  net  cost  of  production  per  barrel  was  $1.41,  divided  as  fol- 
lows: Maintenance  20.24  per  cent,  handling  10.15,  material  41.31,  and  fixed 
charges  28.30  per  cent. 

Nut  trees,  A.  K.  Ciiittenukn  {Michigan  Sta.  Quart.  Bid.  2  {1920),  No.  1^,  pp. 
185,  186). — Brief  suggestions  are  given  on  the  culture  of  nut  trees  in  Michigan. 

Useful  wild  plants  of  the  United  States  and  Canada,  C.  F.  Saunders  {Xeio 
York:  Robert  M.  McBride  tt  Co.,  1920,  pp.  12-\-275,  pis.  16,  figs.  73).— A  popular 
account  of  the  uses  of  various  wild  plants.  The  successive  chaptei's  discuss 
wild  plants  with  edible  tubers,  bulbs,  or  roots,  wild  seeds  of  food  value  and 
how  they  have  been  utilized,  the  acorn  as  human  food  and  some  other  wild 
nuts,  some  little-regarded  wild  fruits  and  berries,  wild  plants  with  edible  stems 
and  leaves,  beverage  plants  of  field  and  wood,  vegetable  substitutes  for  soap, 
some  medicinal  wildings  worth  knowing,  and  miscellaneous  u.ses  of  wild  plants. 
The  work  concludes  with  a  cautionary  chapter  on  certain  poisonous  plants. 
A  regional  index  is  also  given. 

FORESTRY. 

Timber  depletion  and  the  answer  (17.  S.  Dept.  Agr.,  Dept.  Circ.  112  {1920), 
pp.  16). — A  summary  of  the  report  on  timber  depletion  and  related  subjeets 
prepared   by   the   Forest   Service  of  this  Department   in    response  to   Senate 
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Resolution  311.  It  presents  the  main  factors  as  to  timber  depletion  in  the 
United  States,  and  suggests  needed  national  legislation  dealing  with  the 
cooperation  with  States  in  fire  protection  and  forest  renewal,  the  extension 
and  consolidation  of  Fc^deral  forest  holdings,  the  reforestation  of  denuded 
Federal  lands,  a  study  of  forest  taxation  and  insurance,  the  survey  and  classi- 
fication of  forest  resources,  and  current  appropriations  for  forest  research. 
State  legislation  relating  to  fire  prevention  and  reforestation  of  private  lands. 
State  and  municipal  forests,  and  taxation  of  forest  lands  is  also  reconunended. 

Tree  windbreaks  as  a  farm  asset,  C.  G.  Bates  {Canad.  Forestry  Jour.,  16 
(1920),  No.  6,  pp.  280-284,  figs.  //). — This  article  deals  particularly  with  the 
economic  importance  of  windbreaks  to  the  prairie  farm. 

Forest  and  shade  trees  for  planting  in  Idaho,  F.  G.  Miller  (Idaho  Sta. 
Circ.  10  (1920),  pp.  4,  figs.  3). — This  comprises  a  list  of  trees  offered  for  sale 
for  planting  in  the  State  by  the  School  of  Forestry  of  the  University  of  Idaho, 
together  with  brief  suggestions  for  selecting,  planting,  and  caring  for  trees. 

[Forestry  at  the  North  Platte  Substation]  (Nebraska  Sta.  Rpt.  1919,  pp. 
25,  26). — A  brief  statement  relative  to  the  condition  in  1919  of  various  trees 
being  tested  on  the  substation  grounds. 

The  white  elm,  honey  locust,  hackberry,  and  Russian  olive  have  proven  to  be 
the  best  of  the  more  permanent  deciduous  hardy  trees.  The  conifers,  generally 
speaking,  are  difficult  to  start,  but  the  bull  pine,  jack  pine.  Black  Hills  spruce, 
as  well  as  other  varieties,  have  made  a  reasonably  rapid  growth  and  give 
promise  of  great  value  for  windbrakes  and  ornamentation.  The  cottonwood 
and  box  elder  are  also  desirable  for  planting  on  account  of  their  hardiness  and 
fast  growth.  The  wild  buffalo  berry  grows  at  a  fair  rate  and  makes  a  very  ef- 
fective windbreak. 

Conifers  and  their  characteristics,  C.  Coltman-Rogers  (London:  John 
Murray,  1920,  pp.  XIII +S33,  pis.  4,  figs.  7). — Popular  descriptive  accounts  are 
given  of  the  various  conifers,  together  with  identification  tables  and  a  glos.sary  of 
botanical  terms. 

The  establishment  of  a  Douglas  fir  forest,  J.  V.  Hofmann  (Ecology,  1 
(1920),  No.  1,  pp.  49-53,  fig.  1). — A  contribution  from  the  Forest  Service  of  the 
U.  S.  Department  of  Agriculture,  continuing  a  previous  paper  dealing  with  a 
reproduction  of  Douglas  fir  (E.  S.  R.,  38,  p.  145). 

The  author  concludes  that  the  measurable  characteristics  of  the  Douglas  fir. 
which  give  it  such  a  prominent  place  in  cedar  and  hemlock  forests,  are  as 
follows:  The  production  of  heavy  crops  of  seed,  which  is  stored  in  the  forest 
floor  by  the  indigenous  rodents ;  the  ability  of  the  seed  to  retain  its  viability  while 
thus  stored  and  to  live  through  forest  fires ;  early  and  quick  germination  of  the 
seed  under  favorable  conditions;  and  a  rapid  development  of  a  long  radical. 
The  unfavorable  factor  is  the  inability  of  the  Douglas  fir  to  withstand  shade, 
whi(;h  results  in  its  elimination  from  the  under  story  of  the  forest  and  conse- 
quently from  the  climax  forest.  It  is  pointed  out  that  these  factors  are  within 
the  control  of  man,  and  must  be  regulated  in  order  to  keep  the  Pacific  North- 
west region  under  continuous  natural  production  of  this  species. 

American  pulpwoods:  The  suitability  of  various  species  of  American 
woods  for  pulp  and  paper  production,  O.  Kress,  S.  D.  Wells,  and  V.  P. 
Edwardes  (Paper,  24  (1919),  No.  21,  pp.  15-23).— The  data  presented  in  this 
paper  are  based  upon  investigations  at  the  Forest  Products  Laboratory  of  the 
U.  S.  Department  of  Agriculture,  extending  over  a  period  of  more  than  10  years, 
relative  to  the  pulp  and  paper  value  of  various  species.  The  wood  of  each  species 
is  considered  with  reference  to  its  weight  per  cubic  foot,  fiber  length,  range,  com- 
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iiion  names,  and  the  quantity,  character,  and  value  of  the  pulp  produced  by 
(lifTerent  processes,  sucli  as  the  sulpliite,  sulphate,  .soda,  and  mechanical  methods. 

Log  piles:  Their  liazards  and  protection.  Growth  of  fungus  and  quality 
of  pulp,  F.  J.  HoxiE  (ijuart.  Natl.  Fire  Protect.  Assoc,  14  (1920),  No.  1,  pi).  81- 
94,  figs.  9). — A  discussion  of  the  tire  hazard  in  log  piles  and  methods  of  handling 
log  piles  in  order  to  minimize  the  fire  hazard,  with  brief  notes  on  various  fungi 
attacking  pulpwood. 

Practical  treatise  on  silviculture,  forest  exploitation,  and  afforestation, 
L.  Chanckrel  (Traitc  I'rutUiue  de  Sylvicultun:,  Exploitation  Foresticrc  ct 
JUjisinicnt.  Paris:  aauthicr-Villnrs  d  Co.,  1020,  pp.  367,  fiys.  87).— A  conci.se 
treatment  of  the  principles  of  silviculture,  exploitaticui,  and  afforestation. 

The  Introductory  chapter  discusses  the  economic  effect  of  forests,  as  well 
as  their  action  on  the  soil,  rain  and  stream  flow,  temperature,  humidity,  and 
health  and  their  esthetic  role.  Consideration  is  then  given  to  the  general  prin- 
ciples of  silviculture  and  the  several  silvicultural  systems,  the  exploitation  of 
special  products,  the  technology  of  lumbering,  millwork,  and  tran.sportation,  the 
defects  and  diseases  of  wood,  the  natural  and  artificial  processes  of  wood 
conservation,  the  technology  of  various  forest  products,  forest  management, 
timb»>r  estimation,  sales,  valuation,  forest  usufruct,  the  methods  of  afforesta- 
tion, and  forest  protection. 

The  sand  dunes  of  the  Lincolnshire  coast,  W.  P.  Greenfield  [Quart.  Jour. 
Forestry,  IJf  (1920),  No.  3,  pp.  176-184). — A  short  discussion  of  methods  of 
afforesting  these  sand  dunes. 

Why  and  how  the  exploitation  of  the  colonial  forests  should  be  devel- 
oped, F.  KoicJET  [PourtiHoi  et  Comment  it  faut  Developper  V Exploitation  des 
Hois  Conniunx.  Paris:  Emilc  LaRose,  1919,  pp.  IV+119). — Fart  one  of  this 
lia|)er  discusses  the  importance  and  value  of  the  French  colonial  forest  domain 
as  a  .source  of  supp  y  for  the  mother  country,  the  importation  of  foreign  woods 
into  France,  and  the  value  of  various  colonial  woods.  The  succeeding  parts 
ileal  with  the  capacity  of  production  in  the  several  French  colonies,  the  impor- 
tant problems  bearing  on  the  exploitation  of  colonial  woods,  and  methods  of 
developing  exploitation. 

Forestry  in  Morocco,  C.  C.  Hood  and  M.  I.  Bacon  {Quart.  Jour.  Forestry, 
14  {1920),  No.  3,  pp.  165-169). — A  short  account  of  the  existing  forests,  together 
with  a  brief  survey  of  forestry  work  established  by  the  French  Department  of 
Waters  and  Forests. 

New  Zealand  for<'stry. — I,  Kauri  forests  and  forests  of  the  North  and 
forest  management,  D.  E.  Hutchins  {Wellington,  New  Zealand:  Dept.  For- 
estry, 1919,  pp.  XI I +200,  pis.  22,  figs.  2).— A  detailed  report  on  the  Kauri  for- 
ests and  on  forest  conditions  generally  in  northern  New  Zea  and,  with  recom- 
mendations relative  to  the  future  management  of  these  forests. 

.\nnual  progress  report  on  forest  administration  in  the  Presidency  of 
iteiigal  for  the  year  1918-19,  II.  A.  Farrington  {Rpt.  Forest  Admin.  Bengal, 
1918-19,  pp.  11 +5 1  +  4.  pi.  1). — The  usual  progress  report  relative  to  the  admin- 
istration and  management  of  the  State  forests  in  Bengal,  including  appended 
data  relative  to  forests  areas,  surveys,  progress  in  working  plans,  forest  fires, 
silvicultural  operations,  yield  in  major  and  minor  forest  products,  revenues, 
expenditures,  etc. 

The  State  reserves  of  Maryland,  "A  playground  for  the  public,"  J.  G. 
DoRRANCE  {Baltimore:  Md.  Bd.  Forestry,  1919,  pp.  22,  pis.  4,  figs.  2). — A  descrip- 
tive accdunt  of  the  State  reserves  and  [larks  in  Maryland,  with  special  refer- 
ence to  their  recreation  facilities, 
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DISEASES  OP  PLANTS. 

Notes  on  plant  diseases  in  1917,  D.  C.  George  (Ariz.  Cown.  Apr.  and  Hort. 
imi.  Rpt.,  9  (1911),  pp.  62-66,  fig.  i).— Alfalfa  leaf  spot  {Cercospora  medica- 
ginis)  was  general  in  the  latter  part  of  the  season  1917.  Bean  bacterial  blight 
(Pscndomonas  phasenii)  appeared  on  beans  raised  on  the  experimental  dry  farm 
at  Prescott  from  seed  obtained  in  eastern  States.  Cotton  angular  leaf  spot 
(Bacterium  malvacearum)  shows  three  forms  which  are  described.  Alternaria 
leaf  spot  (Alternaria  sp.)  was  abundant  late  in  the  season.  Texas  cotton  root 
rot  (Ozonium  omnivorum)  is  said  to  be  the  most  serious  disease  of  cotton  in 
Arizona.  In  connection  with  a  study  of  this  disease,  observations  were  made 
on  the  so-called  conidial  stage  known  as  Phymatotrichum  omnivorum. 

Potato  black  scurf  (Rhizoctonia  spp.)  appeared  on  65  per  cent  of  potatoes  ex- 
hibited at  the  State  Fair  of  1917.  Scab  was  also  prevalent  in  some  potato- 
growing  districts.  Dodder  is  reported  as  parasitic  on  citrus  and  olive.  Gum- 
mosJs  of  stone  fruit  trees  is  said  to  have  been  quite  prevalent  throughout  the 
State. 

Report  on  the  occurrence  of  insect  and  fungus  pests  on  plants  in  Eng- 
land and  Wales  in  the  year  1917,  T.  H.  Miduleton  (Bd.  Agr.  and  Fisheries 
[London],  Misc.  Pith.  21  (1918),  pp.  32).— A  general  account  dealing  with  condi 
tions  during  1917  is  followed  by  a  special  account  regarding  insects  and  fungi 
as  related  to  cereals,  potatoes,  roots,  h  gumes,  pasture  and  forage  crops,  vege- 
tables, and  fruit. 

The  development  of  some  plant  diseases  during  dry  weather,  J.  Capxjs 
(Rev.  Vitic,  1(9  (1918),  No.  1258,  pp.  82,  S.3).— This  deals  with  the  influence  of 
dry  weather  on  grape  black  rot,  a  disease  of  plane  tree  caused  by  Gnomonia 
veneta,  and  wheat  rust. 

Report  on  work  done  for  the  Province  of  Bengal  by  the  Mycological 
Section,  Agricultural  Research  Institute,  Pusa,  during  the  year  ending 
31st  March,  19  18,  E.  .T.  Butler  (Ann.  Rpts.  Expert  Off.  De.pt.  Agr.,  Bengal. 
1918,  pp.  92-94). — Ufra  disease  of  rice  appears  to  be  sometimes  conveyed  by  seed 
from  an  infected  crop.  I>aboratory  work  at  Pusa  shows  that  the  nematode 
Tylenclms  angnstus  moves  freely  on  glass  slides  at  a  relative  humidity  of  95 
(temperature  87  to  90°  F.)  but  not  at  all  at  90,  the  maximum  point  being  about 
93.  On  the  plant  the  lower  limit  is  between  75  and  90.  The  influence  of  nour- 
ishment on  the  nematode  is  discussed.  Starvation  is  a  most  important  factor, 
increasing  the  tendency  of  the  nematodes  to  wander.  This  conies  into  play  as 
the  crop  ripens,  since  the  nematodes  feed  only  on  the  unripe  plant.  Ripening 
infected  Aus  paddy  must,  therefore,  be  a  source  of  great  danger  to  Ihe  neighbor- 
ing Aman  crop.  Studies  of  the  effects  of  the  practice  of  burning  the  stubble 
showed  inconclusive  results. 

Soft  rot  of  ginger  has  been  shown  to  be  duv^  to  Pythium  graeile,  which  also 
causes  a  .serious  stem  disease  of  papaya  and  attacks  tobacco  seedlings. 

Black  band  disease  of  jute  (Corchorus  capsvlaris)  is  ascribed  to  a  fungus 
supposed  to  be  identical  with  that  known  as  Diplodia  eorchori.  Since  1910 
this  organism  has  been  known  to  occur  on  jute,  but  until  1917  it  was  thought  to 
be  only  an  occasional  parasite. 

Sal  root  rot  inoculations  on  young  trees  at  Dehra  Dun  have  not  yielded  results. 
A  further  series  of  infections  has  been  started. 

Plant  patliology  [Nigeria],  W.  H.  .Toiinson  (Ann.  Rpt.  Agr.  Dept.  South. 
Provs.,  Nigeria,  1918,  pp.  18,  19). — In  this  portion  of  a  more  extended  report, 
several  cases  are  noted  in  which  oil  palms  were  killed  by  Fomes  lucidus.  A 
fungus  attacking  yams  in  the  Okigwi  district  was  determined  as  Bagnisiopsis 
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(liosrorra  n.  sp.  Barterlal  bud  rot  of  coconut  in  the  Awka  district  was  broujiht 
under  control  durinfr  1917.  Roots  of  Para  rubber  trees  bearins  larf:e  galls  wen? 
found  to  be  attacked  by  a  parasitic  plant,  probably  Thonniufiui  xduijuinca. 

Speciiilizutioii  in  IVronospora  calotheca,  E.  Gaumann  (Svcnsic  Hot.  Tidnkr., 
U  (lUlX),  \n.  Jf.  pp.  'iSS-Jfio,  fios.  .?). — Four  new  Peronosporas  are  recognized  as 
found  on  different  parts  of  Galium  spp.,  namely,  P.  apariiiex,  P.  horenlis,  P.  galii 
rt-ri.  and  /'.  xilratica. 

Seed  corn  irifectiou  with  Fusariuni  nionilifornie  and  its  relation  to  the 
loot  and  stalk  rots,  W.  D.  Vaixeau  {Kentucky  Sta.  Buh  226  (1920),  pp.  21-51, 
fig.  1). — The  author  presents  data  regarding  the  extent  of  infection  of  seed  corn 
grown  in  various  parts  of  Kentucky  and  several  other  States,  and  its  possible 
hearing  on  the  high  percentage  of  root  and  stalk  rot  infection  found  in  the 
Held. 

Field  examinations  at  Lexington  have  shown  infection  with  the  root  and 
stalk  rots  to  an  extent  of  nearly  100  per  cent.  Studies  of  considerable  numbers 
of  ears  of  seed  corn  from  a  number  of  States  showed  infection  with  F.  monili- 
fomic,  and  no  ears  examined  from  the  districts  from  which  the  corn  wa.s  ob- 
tained were  found  free  from  infection. 

The  occurrence  of  pink  crowns  or  stripes  on  normally  white  kernels  is  said  to 
be  an  indication  of  infection  with  F.  moniliforme,  and  the  development  of  red- 
dish or  black  discolorations  of  the  seed  coats  of  corn  during  or  after  germina- 
tion is  an  indication  of  the  presence  of  the  same  fungus,  while  the  absence  of 
discoloration  is  not  considered  conclusive  evidence  of  freedom  from  infection. 
As  a  result  of  careful  examination  of  more  than  60  ears,  the  presence  of  any  in- 
fected grain  is  believed  to  indicate  that  all  the  kernels  are  infected.  F.  monili- 
forme is  said  to  b(>  an  active  parasite  and  capable  of  causing  root  and  stalk 
rots  of  corn  imder  laboratory  and  field  conditions. 

Tlie  seed  gernunator  method  of  selecting  disease-free  seed  is  reported  as  not 
j)roving  practical  with  the  seed  studied  as  a  means  of  eliminating  diseased 
ears. 

liecause  of  the  high  degree  of  Infection  of  seed  corn  with  F.  moniliforme  over 
much  <»f  the  corn  belt,  it  is  considered  probably  the  most  common  cause  of  root 
and  stalk  rots  of  corn.  The  author  claims  that  Gihherclla  sp.  may  or  may  not 
be  present  in  a  ti^-ld  badly  infected  with  the  root  and  stalk  rots.  F.  moniliforme 
Is  said  to  be  the  more  active  parasite  when  it  and  Qibberella  sp.  are  associated 
on  rotting  stalks  of  corn. 

Biologic  forms  of  Puccinia  coronata  on  oats,  G.  R.  Hoerner  (Phytopa- 
lliolofnj,  9  (linU).  A'o.  8.  pp.  S09-SV,,  pis.  2).— In  a  study  of  the  infection  capa- 
bilities of  /'.  coronata,  the  author  inoculated  55  species  of  cereals  and  grasses 
with  rust  cidtures  obtained  from  oats  in  four  widely  separated  States.  The 
behavior  of  the  oat  plants  suggested  the  possibility  of  biologic  forms  of  the 
crown  rust,  and  further  inoculation  experiments  were  undertaken  using  rust 
jiialerial  from  .'Wt  different  localities.  Judging  from  the  behavior  of  the  varieties 
of  oats,  the  author  concludes  that  there  are  at  least  four  biologic  strains  of  the 
crown  rust.  The  results  of  his  experiments  are  considered  significant,  as  they 
may  throw  some  light  on  epidemiologj'  studies  and  perhaps  materially  affect 
the  problem  of  breeding  oat  varieties  for  resi.stance  to  crown  rust. 

Relation  of  tlu'  barberry  to  stem  rust  in  Iowa,  I.  E.  Meihts.  L.  W.  Dxtr- 
RELL,  and  R.  S.  Kiuitv  (lova  F^ta.  UcHairch  liul.  .57  (1920),  pp.  283-82',,  fipa. 
il)- — The  authors  give  accounts  of  data  and  ob.servations  on  the  manner  of  in- 
fection of  the  alternate  host,  the  sii.<;ceptibility  of  the  yomig  and  older  leaves 
and  different  varieties  and  species  of  the  genus  Berberis,  the  incubation  period, 
and  the  influence  of  climatic  factors  on  .-ecldiospore  production  of  Puccinia 
graminis. 
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In  the  teleutospore  germination  studies  reported,  P.  graminis  on  quack  grass, 
wlieat,  and  volunteer  oats  germinated  best  when  allowed  to  remain  attached 
to  the  straw.  A  relative  humidity  of  at  least  95.6  per  cent  is  required  for 
teleutospore  germination  and  .sporidia  production,  the  sporidia  production  taking 
place  at  temperatures  between  5  and  25°  C,  but  most  profusely  at  20°.  The 
teleutosporos  were  found  to  germinate  in  the  open  following  a  rain,  and  those 
developed  on  volunteer  grain  in  the  late  fall  germinate  more  readily  than 
those  maturing  in  summer  or  early  fall. 

In  studying  infection,  sporidia  were  placed  on  barberry  leaves  under  green- 
house conditions  and  Infections  secured  with  the  production  of  mature  secidio- 
spores  in  12  days.  When  the  barberry  leaves  had  become  green  and  crisp  infec- 
tion apparently  did  not  take  place,  due  possibly  to  the  increased  thickness  of 
the  cuticle  and  walls  of  the  epidermal  cells.  Both  surfaces  of  the  barberry 
leaves  are  susceptible  to  infection,  although  the  stomata  occur  only  on  the 
lower  surface.  The  germ  tubes  of  the  sporidia  enter  directly  through  the 
cuticle  and  epidermis. 

A  survey  was  undertaken  to  locate  European  barberry  bushes  in  Iowa,  and 
although  incomplete,  132,673  bushes  were  found  on  private  and  public  grounds 
in  300  cities,  towns,  and  surrounding  country  of  the  State.  The  barberry  was 
found  to  have  escaped  from  cultivation  in  several  localities,  but  in  no  case 
was  the  plant  far  from  the  original  planting,  the  farthest  distance  observed 
being  about  one  mile. 

The  authors  have  traced  a  number  of  local  epidemics  of  rust,  not  only  on  wild 
grasses,  but  also  oats,  wheat,  barley,  etc.,  and  found  that  the  rust  spreads 
in  concentric  zones  in  the  direction  of  the  prevailing  wind.  Infection  center? 
vary  from  5  to  320  rods  in  diameter.  When  near  barberry  bushes  infected  witli 
secidia,  stem  rust  was  found  on  Ilordeum  jubattuu,  Agrostis  olba,  Agropyron 
repens,  and  A.  tenerum.  On  account  of  their  universal  presence  and  long  grow- 
ing period,  the  authors  consider  these  wild  grasses  important  factors  in  starting 
and  aiding  the  spread  of  local  epidemics  of  stem  rust. 

Blackleg  disease  of  cabbages,  T.  G.  B.  Osborn  {Jour.  Dept.  Agr.  So.  Aust., 
23  (1919),  No.  2,  pp.  107-110,  fig.  1). — Observations  made  at  Summertown  on 
plants  grown  in  South  Australia  are  said  to  be  in  full  agreement  with  those 
of  Henderson  (B.  S.  R.,  40,  p.  846),  regarding  the  causation,  character,  and 
course  of  the  cabbage  blackleg  disease  due  to  Phoma  lingam. 

Seed  transmission  of  cucurbit  mosaic  by  the  wild  cucumber,  S.  P.  Doo- 
LiTTLE  and  W.  W.  Gilbert  {Phytopathology,  9  {1919),  No.  8,  pp.  326,  327).— In  a 
previous  article  (E.  S.  R.,  39,  p.  853)  the  authors  reported  the  occurrence  of 
the  cucurbit  mosaic  on  the  wild  cucumber  {Micrampelis  {Echinocystis)  lohata). 
In  order  to  determine  the  possibility  of  this  plant  acting  as  an  overwintering 
host,  seed  was  collected  from  wild  cucumber  plants  and  tested  under  green- 
house conditions.  It  seems  possible  that  a  certain  percentage  of  the  seed  from 
mosaic  plants  of  the  wild  cucumber  may  produce  diseased  plants  the  following 
season.  In  this  way  the  first  mosaic  centers  could  be  established,  from  which 
the  disease  is  later  carried  to  cultivated  cucumbers  by  the  striped  cucumber 
beetles  or  other  insects. 

Onion  smut,  R.  E.  Vaughan  {Canner,  51  {1920),  No.  4,  pp.  51,  52,  fig.  1).— 
Formaldehyde  solution,  prepared  as  outlined  and  applied  as  a  drip  with  the 
seed  at  planting  time,  is  said  to  have  given  satisfactory  control  of  onion  smut 
(Urocystis  cepuKe)  under  Wisconsin  conditions.  Ti-eatment  of  11  acres  at 
Racine,  Wis.,  in  1917,  at  an  expense  of  $55  increased  returns  more  than  .$3,000. 

Studies  on  the  viability  of  the  potato  blackleg  organism,  G.  B.  Ramsey 
{PhtjtopathoJoyy,  9  {1919),  No.  7,  pp.  2S5-28S).—lu  order  to  secure  data  regard- 
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Inj,-  tlie  ahility  of  tlie  blackleg  organism  to  withstand  low  temperatures  within 
inflated  tiibors.  the  autlior  inoculated  healthy,  disinfected  potato  tubers  with 
cultures  of  a  strain  of  Bacillus  atroscpticus.  The  tubers  were  then  placed  in  a 
moist  chamber  and  allowed  to  remain  at  room  temperature  for  48  hours,  at 
which  time  all  showed  a  nuirkod  rot  at  the  point  of  inoculation.  The  potatoes 
were  then  packed  in  ice  and  placed  in  a  refrigerator,  where  they  were  kept  at 
0°  C.  during  the  entire  experiment.  The  tubers  were  examined  at  frequent  in- 
tervals and  later  planted  in  sterilized  soil  in  the  greenhouse.  After  the  tubers 
had  been  on  the  ice  for  168  hours,  the  plate  cultures  showed  that  the  number  and 
activity  of  the  bacteria  had  decreased  considerably.  At  the  end  of  11  days  there 
was  still  s«me  bacterial  growth,  but  it  was  reduced  to  a  minimum.  Tubers  were 
planted  and  two  germinated  and  sent  up  sprouts  which  attained  a  height  of  about 
2  in.,  when  they  died  down  immediately  with  blackleg. 

The  results  of  this  experiment  are  believed  to  show  that  infected  tubers  which 
remain  buried  in  fields  at  digging  time  decay  to  such  an  extent  that  they  are 
unable  to  germinate,  or  if  they  do  germinate,  the  sprouts  are  killed  by  the 
organism.  This  is  believed  to  explain  why  blackleg  is  never  found  in  volunteer 
plants  in  Maine. 

Studies  were  made  of  soil  in  oi-der  to  determine  whether  the  organism  would 
persist,  but  of  the  strains  obtained  from  the  soil  which  had  overwintered  in  the 
field,  Dot  one  was  found  capable  of  producing  blackleg  rot.  An  attempt  was  also 
made  to  inoculate  plants  by  a  watering  method.  The  watering  treatment  was 
begun  when  the  plants  were  about  4  in.  high  and  continued  each  week  for  seven 
successive  weeks.  This  experiment  was  duplicated  in  1917.  The  tubers  of  all 
plants  growing  during  the  season  were  found  free  from  rot  at  harvest  time.  The 
author's  experiments  are  considered  to  show  that  unless  the  seed  piece  is  in- 
fected at  planting  time  there  is  little  chance  that  the  plants  will  contract  the 
disease,  even  though  the  causal  organism  is  washed  about  the  stem  and  root 
system. 

The  potato  leaf  hopper  and  the  hopper  burn,  E.  D.  Ball  {Phytopathology, 
9  (1919),  No.  7,  pp.  291-293).— Severe  burning  of  potato  foliage  in  1918  is  re- 
ported as  extending  from  Montana  and  Kansas  to  New  York  and  New  Jersey. 
The  author's  attention  was  called  to  the  condition  in  Wisconsin,  and  an  examina- 
tion of  plants  disclosed  the  fact  that  the  partly  burned  leaves  had  one  or  more 
nymphs  of  the  potato  leaf  hopper  (Empoasca  mali)  on  the  under  side,  while 
the  younger  leave.s,  still  green,  showed  no  trace  of  them. 

The  potato  leaf  hopper  is  said  to  fly  to  potato  fields  soon  after  the  plants 
appear,  and  to  lay  its  eggs  in  the  midribs  or  leaf  stems  of  the  partly  grown 
leaves.  Cage  experiments  in  which  a  large  number  of  adult  leaf  hoppers  were 
placed  on  a  half-grown  plant  produced  a  bad  burning  and  rolling  of  the  leaves 
in  three  days.  Early  planted  potatoes  were  found  to  be  most  seriously  injured, 
because  the  leaf  hoppers  were  then  flying  in  greatest  abundance.  Tho.se  planted 
a  few  weeks  later,  after  most  of  the  eggs  had  been  deposited,  were  practically 
free  from  injury  until  the  second  brood  appeared  late  In  July  or  August. 

The  author  considers  hopper  burn  as  a  specific  disease,  caused  by  a  single 
.species  of  leaf  hopper.  Spraying  with  Bordeaux  mixture  is  said  to  act  as  a 
partial  repellant  of  leaf  hoppers,  but  the  most  effective  treatment  was  obtained 
by  use  of  Blackleaf  40,  not  weaker  than  1 :  800  with  5  parts  of  soap  added  to  it. 

Nomenclature   of  the   potato   scab  organism,    H.   H.   McKinney    (Phyto- 
pathology, 9  (1919),  No.  8,  pp.  327-529).— Attention  is  called  to  the  work  of  a 
number  of  authors,  showing  that  Actinomyces  chromogcnus  is  not  a  definite  spe- 
cies but  a  group  of  organisms  differing  iu  physiology  and  morphology.     On  this 
13621°— 20 5 
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account  the  author  is  led  to  believe  that  the  name  of  the  potato  scab  organism 
should  be  A.  scabies  and  not  A.  cliromogenus. 

A  new  stem  rot  and  wilt  of  tomatoes,  R.  E.  Stonk  {Phytopathology,  9 
(1919),  No.  7,  pp.  290-298,  figs.  2). — The  author  I'eports  the  occurrence  of  stem 
rot  and  wilt  of  tomatoes  growing  in  the  greenhouses  at  the  Massachusetts  Ex- 
periment Station  in  January,  1919.  By  February  20,  fully  50  per  ceut  of  the 
diseased  plants  had  wilted.  The  first  symptom  of  the  disease  was  the  appear- 
ance of  gray,  slightly  sunken  spots  on  the  stems,  often  beginning  about  an  old 
leaf  scar  as  a  center.  The  lesions  enlarge  slowly  until  the  stem  is  girdled  and 
the  upper  part  of  the  plant  wilted.  The  causal  organism  was  found  to  be  a 
species  of  Botrytis,  and  inoculation  experiments  were  successfully  performed, 
using  pure  cultures  of  the  organism.  Since  infection  took  place  only  under 
exceptionally  humid  conditions,  it  is  thought  that  proper  ventilation  of  green- 
houses will  control  this  disease. 

Effect  of  spraying  on  early  ripening  of  tomato  fruit,  F.  J.  Pritchabd  and 
W.  B.  Clark  (Phytopathology,  9  (1919),  No.  7,  pp.  289-291,  fig.  1).—A  summary 
is  given  of  spraying  experiments  carried  on  in  cooperation  with  the  U.  S. 
Department  of  Agriculture  and  the  experiment  stations  of  Maryland,  New 
Jersey,  Indiana,  and  Virginia,  which  are  held  to  indicate  that  spraying  does 
not  materially  affect  the  early  ripening  of  tomato  fruit.  The  average  yield 
of  early  fruit  from  the  14  fields  which  were  sprayed  was  somewhat  higher  from 
the  sprayed  plats  than  from  the  unsprayed  ones. 

Concerning  spoilage  of  vegetables  in  transit  and  storage,  F.  C.  Meieb 
(N.  Y.  State  Dept.  Farms  and  Markets,  Foods  and  Markets,  2  (1920),  No.  18,  pp. 
22-25). — This  discussion,  regarding  causes  of  vegetable  diseases  (deviations 
from  the  normal  condition  of  function  or  tissue)  and  regarding  the  problems 
of  vegetable  distribution  stressed  the  qualifications  for  trained  buyers  and  the 
need  for  information  that  would  prevent  unnecessary  waste  of  necessities. 

Diseases  of  fruit  and  causes  of  deterioration  in  transit,  O.  F.  Bukger 
(N.  Y.  State  Dept.  Farms  and  Markets,  Foods  and  Markets,  2  (1920),  No.  18, 
pp.  12-15). — Discussing  diseases  and  causes  of  deterioration  in  fruit  mainly  as 
becoming  effective  during  its  transportation  to  market,  the  author  considers 
those  which  are  apparent  when  gathered,  those  which  spread  in  transit  due 
partly  at  least  to  improper  conditions,  and  thos^  which  will  remain  harmless  for 
a  considerable  time  if  kept  at  proper  temperatures,  usually  not  over  45  or  50°  F. 

Fruit  diseases  and  pests,  A.  C.  Allen  (Bien.  Rpt.  Bd.  Hart.  Oregon,  H 
(1917),  pp.  18-21). — Fire  blight,  though  prevalent  in  Jackson  and  Josephine 
Counties,  Oreg.,  for  several  yeai"s,  has  always  been  kept  under  control.  Infection 
in  the  severe  outbreak  of  1916  was  not  confined  to  pears,  but  was  exceptionally 
severe  on  both  Spitzenberg  and  Newtown  apples.  Weather  conditions  favored 
the  blight  during  the  spring.  Sulphur  in  connection  with  root  cleaning  appeared 
to  lessen  infection  when  applied  as  an  insect  repellant.  Oil  sprays  as  repellants 
are  also  to  be  tested  out. 

Scab  control  activities  in  Jackson  County  gave  gratifying  results  during  1916. 
Prune  brown  rot  caused  enormous  losses  in  Douglas  County,  running  as  high, 
as  50  per  cent  in  1915.  Winter  injury  was  worse  in  1916  than  for  several  years 
preceding.    Mildew  was  severe  in  some  places. 

Winter  injury  among  fruit  trees,  J.  A.  Neilson  (Ann.  Rpt.  Fruit  Groivers' 
Assoc.  Ontario,  50  (1918),  pp.  Jfl-48).— It  is  stated  that  the  winter  of  1917-18 
was  exceptionally  severe  as  regards  injury  to  fruit  plantations  in  all  parts 
of  Ontario,  thousands  of  trees  being  killed  and  hundreds  of  thousands  being 
more  or  less  damaged.    This  discussion  deals  with  the  forms  and  factors  in- 
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\i>\\o(\  and  measures  proniisiiif,'  a  degree  of  protection  against  a  recurrence  of 
tlie  trouble. 

Winter  injury  to  fruit  trees  in  Canada,  1017-18,  W.  T.  Macoun  (.Inn. 
h'lit.  I'umol.  and  Fruit  (Iroiciug  Soc.  (Juthtx;  1918,  pp.  .?/-3//).— This  information 
has  been  notcnl  from  another  source  (E.  S.  R.,  40,  p.  83o). 

Secretary's  report  on  winter  injury,  P.  Keiu  (Ann.  Rpt.  I'oniol.  and  Fruit 
Gron-ing  Soc.  Quebec,  1918,  pp.  54-^«).— As  contrasted  with  trunk  and  bark  in- 
jury at  Ottawa  as  reported  by  Mactmn  in  the  paper  above  noted,  the  secretary 
called  attention  to  a  considerable  injury  from  root  killing  as  noted  in  insr)ec- 
tion  tours  of  the  Province  of  Quebec  following  the  unusual  winter  weather 
of  1017-18. 

Winter  injury  [to  orchards],  W.  T.  IM.\couN  (Rap.  Ann.  Soc.  Pomol.  Cult. 
Fruitii'rc,  I'nn:.  Quebec,  191S,  pp.  Ji5-o2). — An  account  in  some  detail  with  dis- 
cussion is  given  of  the  injury  referred  to  in  the  comnmnications  above  noted. 

Protection  of  grape  against  parasites  by  cultural  methods,  J.  Capus 
(Rev.  Vitic.,  4S  (1918),  Nos.  12^8,  pp.  3^0-344;  1250,  pp.  S7//-57S).— This  ac- 
count deals  with  OTdiuni  and  two  rots  of  grape,  besides  animal  parasites. 

The  action  of  sulphur  on  grape  Okliuni,  J.  Capus  (Rev.  Vitic,  49  (1918), 
No.  1258,  pp.  81,  82). — It  is  concluded  from  observations  cited  that  sulphur  is 
not  a  dependable  control  for  Oldium  during  all  sorts  of  weather  in  any  degree 
comparable  to  the  elTects  of  the  standard  copper  fungicides. 

Grape  downy  mildew  in  Vienne,  1918,  Labkkgekii:  (Rev.  Vitic,  49  (1918), 
No.  1262,  pp.  145,  146). — This  is  a  discussion  of  plant  disease  conditions  as  re- 
latefl  to  the  shortage  of  labor  in  1918. 

Grape  downy  mildew  and  overflows,-  1918,  J.  Capus  (Rev.  Vitic.,  49 
(1918),  No.  1254,  pp.  21-23).— This  deals  with  the  probable  relations  between 
grape  downy  mildew  and  unusually  dry  weather  or  floods  as  noted  in  the 
summer  of  1918. 

Pruning  against  grape  downy  mildew,  R.  Salomon  (Rev.  Vitic.,  48  (1918), 
No.  1237,  pp.  nO-172). — Choice  of  stocks  should  be  limited  to  those  well  adapted 
as  regards  climate  and  soil,  and  resistant  naturally  to  diseases.  Growth 
should  be  so  controlled  that  copper  sprays  may  readily  reach  ail  parts  which 
are  susceptible  to  downy  mildew. 

Treatment  of  grape  downy  mildew  and  black  rot,  J.  Capus  (Rev.  Vitic, 
48  (1918),  No.  1244,  pp.  273-279).— Thin  discussion  includes  the  theory  and 
practice  of  treatments  for  downy  mildew  and  black  rot  as  regards  the  time, 
period,  or  number  of  treatments  and  the  composition  of  sprays.  The  concen- 
trations recommended  include  2  per  cent  of  copi)er  for  both  Bordeaux  and 
Burgundy  mixture,  with  lime  or  .soda  at  1  per  cent  or  higher. 

Time  and  dosage  for  the  last  downy  mildew  treatment,  J.  Capus  (Rev. 
Vitic,  49  (1918),  No.  1257,  pp.  70,  71).— It  is  stated  that  circumstances  outlined 
determine  the  dosage  and  time  of  the  concluding  treatment  for  grape  downy 
mildew. 

The  action  of  rain  on  sprays,  J.  Capus  (Rev.  Vitic,  48  (1918),  No.  1231,  pp. 
65-71). — Discussion  of  experience  during  several  years  related  to  the  question 
as  to  the  advisability  of  spraying  just  before,  during,  or  just  after  a  rain,  leads 
to  the  conclusion  that  the  best  time  to  spray  is  just  before  the  incidence  of  the 
spores,  which  in  spring  (April-May)  is  during  a  period  of  precipitation.  In 
June  and  July,  the  spray  should  be  used  in  the  period  elapsing  between  the 
first  appearance  of  mildew  and  the  rain  which  determines  the  contamination. 
In  case  this  plan  is  followed,  sprays  of  long  duration  are  not  particularly  needed, 
though  such  sprays  are  required  when  treatments  are  made  in  times  not  favor- 
able to  control  and  particularly  in  case  of  the  last  treatment  for  the  season. 
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Phyllosticta  leaf  spot  and  damping-oflf  of  snapdragons,  E.  P.  Guba  and 
P.  J.  ANDiaisoN  (Phytopathology,  D  {1919),  No.  8,  pp.  315-325,  figs.  S).— During 
the  summer  of  1918  a  leaf  spot  of  cultivated  snapdragon  was  observed  at  the 
Massachusetts  Agricultural  College,  the  spots  being  much  larger  and  quite 
different  from  those  produced  by  the  anthracnose  fungus  {Colletotrichum 
antirrhini).  A  study  was  made  of  the  disease,  wliich  was  found  to  be  due  to 
a  species  of  Phyllosticta,  previously  reported  as  occurring  in  Europe.  The 
cultural  characters  of  the  organism  and  the  results  of  infection  experiments 
are  described  at  length. 

Experiments  were  conducted  which  indicate  that  all  types  of  the  disease,  with 
the  exception  of  «laniping-off,  may  be  controlled  by  spraying  with  Bordeaux  mix- 
ture 4 :  4 :  50.  In  checking  the  disease,  it  is  said  to  be  essential  that  the  air  and 
soil  be  kept  as  dry  as  is  consistent  with  the  good  growth  of  the  plants. 

The  chestnut  bark  disease  and  the  chestnut  market  in  Massachusetts, 
F.  W.  Rane  (Boston:  State,  1916,  pp.  30,  i)ls.  4,  fig.  1). — An  account  is  given  of 
the  history  of  the  chestnut  bark  disease  (particularly  in  its  relation  to  the  chest- 
nut market  in  Massachusetts),  its  distribution  in  the  State,  detection  and  control 
of  the  disease,  and  economic  utilization  of  the  trees  affected. 

White  pine  blister  rust  in  New  Hampshire  (N.  H.  State  Forestry  Dept. 
Circ.  10  (1920),  pp.  -'/). — This  circular  is  issued  in  cooperation  witli  the  Bureau 
of  Plant  Industry,  U.  S.  Department  of  Agriculture. 

It  is  stated  that  tlie  white  pine  blister  rust  is  generally  distributed  throughout 
the  pine  regions  of  New  Hampshire,  large  areas  of  infected  pines  being  found 
each  year  in  towns  net  previously  examined.  The  history  and  distribution  of 
the  disease  is  outlined.  Accounts  are  given  of  field  work  in  1917,  1918.  and 
1919,  and  of  the  expenses  by  towns  during  1918  and  1919,  with  a  summary  of 
work  related  to  control  of  blister  rust. 

Report  on  the  Avhite  pine  blister  rust,  State  of  Rhode  Island,  1919,  in 
cooperation  with  the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agri- 
culture, R.  A.  Sheals  (Ann.  Rpt.  Bd.  Agr.  R.  I.,  34  (1919),  pp.  13-32).— White 
pine  blister  rust  was  first  discovered  in  Rhode  Island  in  1912,  a  single  diseased 
pine  being  found  in  a  nursery  among  seedlings  imported  from  Europe.  The  entire 
shipment  was  destroyed,  and  scouting  of  nurseries  and  pine  plantations  failed 
to  show  any  blister  rust  infections.  In  1916,  a  diseased  pine  was  found  on  the 
Island  of  Newport,  and  scattered  Ribes  infections  were  located  in  practically 
every  town  in  the  State.  An  eradication  area  was  established  and  afterwards 
enlarged.    Details  are  given  of  systematic  attempts  to  eradicate  the  disease. 

The  preliminary  scouting  method  as  here  employed  is  regarded  as  practical 
and  successful,  except  in  areas  where  Ribes  is  abundant,  such  areas  being  very 
suitable  to  the  close  formation  crew  method.    The  plans  for  1920  are  outlined. 

Fungoid  diseases  of  rubber  in  southern  India,  W.  MacRae  (Planters' 
Chron.,  13  (1918),  No.  23,  pp.  395-401).— In  this  address,  delivered  at  the  Rub- 
ber Planters'  Conference  at  Cochin,  it  was  stated  that  under  conditions  very 
favorable  to  infection  Phytophthora  faberi  (the  fungus  causing  cacao  pod  rot 
and  stem  canker,  also  claimed  to  cause  fruit  rot,  leaf  fall,  and  bark  rot  of 
Hevea  in  Ceylon)  more  readily  infected  fruits  in  the  author's  experiments  than 
did  the  form  considered  by  him  as  a  different  species  and  tentatively  desig- 
nated as  P.  meadU.  The  probable  identity  and  dissemination  of  the  fungus 
are  discussed  in  connection  with  preventive  measures. 

Attention  was  given  also  to  bark  rot  and  measures  to  prevent  or  lessen 
damage  from  this  source.  Izal  is  a  powerful  fungicide  so  far  as  this  disease 
is  concerned  and  can  be  used  in  dilute  solutions,  though  5  per  cent  is  the  con- 
centration commonly  used  during  the  monsoon.  Other  applications  for  the 
tapping  rot  are  discussed. 
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General  preventive  measures  are  indicated,  as  venlilatiuii  by  cutting  out  and 
l)runing  in  case  of  closely  planted  estates. 

An  account  is  given  briefly  of  attempts  to  present  short  courses  for  the 
tniiiiiiig  of  youn.;;  planters  in  dealing  with  plant  diseases  in  this  region. 

Hrown  bast  of  Ilevea  brasiliensis,  R.  D.  Rands  (Arch.  Rubbcrcult.  Neder- 
lund.  Indir,  3  {1919),  Xo.  3,  pp.  156,  157;  Eng.  cd.,  pp.  158,  159).— In  a  prelimi- 
nary conmiunication  including  a  short  list  of  related  publications,  it  is  claimed 
that  brown  bast  presents  a  condition  of  severe  gum  formation  apparently 
arising  as  a  reaction  of  the  tree  against  the  injurious  form  of  tapping  employed. 

The  cause  of  brown  bast  in  Hevea  brasiliensis,  W.  Bobilioff  {Arch.  Rub- 
bercidt.  Ncdcrland.  Indie,  3  (1919),  No.  Jf,  pp.  172-178).— The  cause  of  brown 
l)ast  is  declared  to  be  physiological.  It  is  characterized  by  the  formation  of  a 
brown  degenerate  substance  in  the  intercellular  spaces  and  middle  himellje  of 
the  cortical  cells.  This  substance  gives  the  principal  reactions  for  lignin.  It 
has  not  yet  been  proved  that  this  substance  is  gum.  Other  characteristics  are 
the  formation  of  burs  and  abnormalities  of  the  stone  cells.  The  severity  of 
the  disease  probably  depends  upon  tho  general  phy.siologieal  condition  of  the 
trees. 

A  method  of  steam  sterilization  of  soil  for  controlling  nematodes,  L.  E. 
Mklchkrs  {Phytopathology,  9  {1919),  No.  7,  pp.  29Jf-296). — A  description  is 
given  of  a  method  used  in  15  greenhouses  at  Hutchinson,  Kans.,  in  which  low- 
pressure  steam  was  utilized  for  the  control  of  nematodes  {Ucterodcra  radici- 
cula). 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Birds  beneficial  to  agriculture,  F.  "VV.  Fbohawk  {Brit.  Mns.  {Nat.  Hist.), 
Econ.  Ser.,  No.  9  {1919),  pp.  17+47,  pis.  22). — This  consists  of  brief  popular 
accounts  of  the  beneficial  species  occurring  in  Great  Britain. 

Description  of  a  new  clapper  rail  from  Florida,  H.  C.  Oberholsee  {Proc. 
Biol.  Soc.  Wash.,  33  {1920),  pp.  33,  S-i). 

Insects  of  economic  importance,  G.  W.  Herrick  {New  York:  The  Mac- 
millan  Co.,  1920,  rev.  ed.,  pp.  [6^+172). — This  is  a  revised  edition  of  the  au- 
thor's lectures  in  economic  entomology,  previously  noted  (E.  S.  R.,  34,  p.  651). 

Entomological  work,  W.  G.  Taggart  {Louisiana  Stas.  Rpt.  1919,  pp.  24- 
26). — This  report  relates  to  investigations  of  the  sugar  cane  moth  borer  in 
cooperation  with  the  Bureau  of  Entomology,  U.  S.  Department  of  Agriculture, 
a  i)ulletin  relating  to  which  has  been  noted  (E.  S.  R.,  41,  p.  60).  Reference  is 
made  particularly  to  the  introduction  of  the  tachinid  fly  parasite  from  Cuba, 
and  its  establishment  in  Louisiana. 

Fungus  insects  and  their  hosts,  H.  B.  Weiss  and  E.  West  {Proc.  Biol.  Soc. 
Wash.,  33  {1920),  pp.  19,  pi.  1). — This  paper,  which  lists  the  fungus  hosts  of 
in.sects,  includes  both  in.sect  and  host  lists. 

[Insect  enemies  of  the  loganberry],  W.  S.  Bkown  {Better  Fruit,  14  {1920), 
No.  10,  p.  34)- — The  ra.spberry  cane  maggot,  the  leaf  hopper,  and  the  raspberry 
root  borer  are  said  to  cause  the  most  injury  to  the  loganberi'y  in  Oregon. 

Text-book  of  protozoology,  F.  Doflein  {Lchrbuch  der  Protozoenlcunde. 
Jena:  Gmlav  Fischer,  1916,  4.  cd.,  enh,  pp.  XV+1192,  figs.  1201).— A  new  and 
enlarged  etlition  of  the  work  previously  noted  (E.  S.  R.,  27,  p.  356). 

Biologicul  control  of  mealybugs  in  California,  H.  S.  Smith  and  H.  M. 
Abmitage  (Mo.  Bid.  Dept.  Agr.  Calif.,  9  (1920),  No.  4,  pp.  104-158,  pi.  1,  figs. 
S4)- — This  Is  an  acc(mnt  of  the  mealybugs  attacking  citrus  in  California  (pp. 
107-113),  their  natural  enemies  (pp.  114-118),  the  biological  method  (pp. 
119-122),  practical  application  of  biological  control  (pp.  123-145),  branch  in- 
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sectaries  (pp.  146-149),  buildings  and  equipment  (pp.  150-155),  and  demon- 
stration worl<:  (pp.  15G-15S).  Tlie  posts  considered  are  the  citrus  mealybug 
(Pseudococcus  citri),  citrophilus  mealybug  {P.  gahani),  Baker  mealybug  {P. 
maritimus  {hakcri),  and  the  Japanese  mealybug  (P.  krauhniw  Kuwana). 
Their  natural  enemies  of  particular  importance  are  the  lady  bird  beetle  Crypto- 
lamus  montrouzieri  and  the  Sicilian  parasite  Tanaomastix  abnormis  Gir. 
■  Of  the  four  species  of  mealybug,  P.  citri  has  been  the  longest  established 
within  the  State  and  seems  particularly  adapted  to  the  coastal  regions,  though 
it  has  been  found  to  thrive  exceedingly  well  at  certain  seasons  of  the  year 
in  the  hotter  interior  valleys.  P.  gahani  has  spread  quite  extensively  since 
its  original  infestation  at  Uplands,  San  Bernardino  County,  in  1914,  and  is 
now  found  quite  widespread  near  Riverside,  Riverside  County ;  in  Pasadena, 
South  Pasadena,  Alhambra,  and  the  city  of  Los  Angeles  in  Los  Angeles  County ; 
and  has  been  reported  from  Fillmore  in  Ventura  County.  It  is  thought  that 
due  to  the  fact  that  it  has  only  one  main  generation  it  can  not  become  quite 
so  serious  as  the  citrus  mealybug,  which  lias  two  or  more  definite  generations. 

P.  maritimus  has  been  found  throughout  the  southern  part  of  the  State 
since  1898,  at  which  time  it  occurred  quite  generally  on  citrus  in  Orange  County, 
and  has  since  been  taken  on  citrus  in  nearly  every  county  in  the  south.  It  has 
seldom  reached  a  stage  where  it  has  been  necessary  to  consider  control,  having 
for  the  most  part  been  suppressed  by  native  natural  enemies.  P.  krauhniw, 
which  occurs  in  the  Ojai  Valley  in  Ventura  County,  and  was  for  a  number  of 
years  considered  to  be  the  citrus  mealybug,  was  discovered  in  1918  to  be  the 
Japanese  mealybug. 

The  Lecania  of  Michigan,  R.  H.  Pettit  and  E.  McDaniel  {Michigan  Sta. 
Tech.  Bui.  4S  (1020),  pp.  35,  figs.  23).— Thirteen  species  and  one  variety  are 
described,  of  which  Lecanlum  (Toumeyella)  numismaticum  from  Scotch  pine 
and  L.  (ToumeyeUa)  corr-ugatum  neglect uni  from  pitch  pine  are  described  as 
new. 

It  is  pointed  out  that  the  only  characters  apparently  thus  far  discovered  for 
separating  the  forms  of  Lecanium  into  species  lack  stability,  and  this  accounts 
for  the  multitude  of  species  recorded.  Forms  of  wliat  the  authors  considered 
L.  corni  are  distributed  over  a  multitude  of  host  plants  and  seem  to  thrive 
under  various  climatic  conditions.  They  vary  in  size,  shape,  color,  and  some- 
what in  derm  markings,  characters  of  the  anal  plates,  and  in  the  antennal  char- 
acters, and  the  appearance  of  the  derm  seems  to  be  influenced  strongly  I\v  the 
age  of  the  subject,  by  the  method  of  its  preparation,  and  by  the  time  of  boiling. 
The  preparation  of  a  key  has  been  deferred  imtil  a  later  date. 

A  new  Myzocallis  (Aphididii?:  Homoptera) ,  W.  M.  Davidson  (Cauad.  Eiit., 
52  {1920),  No.  8,  pp.  116,  177,  fig.  1).—j\[.  alhamhra  taken  from  Quercus  engle- 
manni  at  Alhambra,  Cal.,  in  1919  is  described  as  new. 

Some  poultry  lice  and  mites  found  in  Colorado,  C.  G.  Babcock  {Colo.  Agr. 
Col.  Ext.  Bui.,  1.  set:,  No.  165A,  {1920),  pp.  3-U,  figs.  4).— This  is  a  popular 
account. 

Dusting  and  the  spray  gun  in  calyx  worm  control,  L.  Childs  {Better 
Fruit,  14  {1920),  No.  10,  pp.  7,  8,  38,  figs.  2). — This  report  is  based  upon  investi- 
gations made  by  tlie  entomologist  of  the  Hood  River  Experiment  Station. 

The  European  corn  borer  again,  R.  H.  Pettit  {Michigan  Sta.  Quart.  Bui., 
2  {1920),  No.  Jf,  p.  183). — This  note  calls  attention  to  the  fact  that  shipment  of 
broom-corn  stock  from  abroad  and  from  infested  regions  is  a  prolific  source  of 
infestation  of  the  European  corn  borer.  It  has  been  found  that  broom  corn 
from  Europe  has  been  shipped  to   several  localities  in  Michigan,   and   it  is 
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urged  that  special  efTorts  be  made  to  determine  tlie  possible  presence  of  this 
pest. 

The  European  corn  borer  and  sonic  similar  native  insects,  W.  P.  Flint 
and  J.  It.  Malloch  (///.  Dcpt.  lixyistr.  and  Ed.,  Div.  Nat.  Hist.  Survey  Bui.,  13 
{1020),  Art.  10,  pp.  287-305,  fiys.  Ji5). — A  siminiarized  account  is  first  given  of 
I'lirausta  nubilalis  Iliibner.  This  is  followed  by  a  discussion  of  other  insects 
likely  to  l)e  mislalcon  for  the  European  corn  borer,  including  the  distinguish- 
ing characters  of  the  corn-borer  group  (P.  nuhilalis,  P.  pcnitaUs,  and  P, 
itliHmhnit(iH.'<).  The  author  concludes  that  the  smartwecd  borer,  which  is 
very  common  in  Illinois  and  has  been  described  by  Ileinrich  as  P.  ainsliei, 
repre.sents  P.  obianbratulis  Led.  A  form  taken  in  a  field  of  sweet  corn  at 
Hloomington,  III.,  the  imnuature  stages  and  food  plant  of  which  are  at  present 
unknown,  is  described  as  7*.  caffreii  n.  sp. 

Proceedings  of  the  conference  on  the  European  corn  borer  (A'^.  Y.  Dcpt. 
Farms  and  Markets,  Div.  Agr.  Bui.  123  (1919),  pp.  Hi,  pis.  11). — Papers  pre- 
sented at  the  conference  held  at  Albany  August  28,  and  at  Boston  August  29, 
1919,  include  the  following:  The  European  Corn  Borer,  by  C.  S.  Wilson  (pp. 
7-10)  ;  The  European  Corn  Borer  in  Anierica,  by  L.  O.  Howard  (pp.  10-15)  ; 
Danger  to  the  Corn  Industry  of  this  Country,  if  the  European  Corn  Borer 
Is  Not  Exterminated,  by  C.  Adkins  (pp.  15-20)  ;  The  Life  History  of  the  Euro- 
pean Corn  Borer  and  a  Summary  of  the  Possibilities  of  Exterminating  the 
Pest  in  New  York,  by  E.  P.  Felt  (pp.  20-27)  ;  Information  Relative  to  the 
Control  of  the  European  Corn  Borer  in  New  York,  by  G.  G.  Atwood  (pp.  27-32)  ; 
Suuunary  of  the  Situation  in  Massachusetts  as  it  Relates  to  the  European  Corn 
Borer,  by  W.  Wheeler  (pp.  33-o5)  ;  Report  on  the  Work  of  the  American  Pest 
Connnittee,  by  H.  A.  Reynolds  (pp.  3G,  37)  ;  Facts  Revealed  in  Two  Years' 
Work  with  the  European  Corn  Borer  in  jNIassachusetts,  by  D.  J.  Caffrey  (pp. 
37-49)  ;  and  the  Corn  Borer  from  the  Standpoint  of  Quarantine  and  General 
Control,  by  C.  L.  Marlatt  (pp.  G0-G7). 

Monograph  of  the  fungus  gnats  of  the  Canary  Islands,  E.  S.  Abreu  (Mem. 
R.  Acad.  Cien.  y  Artes  Barcelona,  S.  scr.,  16  (1920),  No.  1,  pp.  154,  Pls.  2).— 
This  is  a  monograph  of  the  Mycetophilidte. 

Tlie  violet  cecidoniyiid  (Perrisia  afiinis  Kieffer)  ,  P.  Va.yssi£:re  (Bui.  Sac. 
Path.  Vcy.  France,  7  (1920),  No.  1,  pp.  31-33).— A  brief  account  of  this  pest, 
wliich  is  a  source  of  serious  injury  in  the  region  of  Hyeres. 

Tlie  Hessian  fly  in  Indiana,  W.  H.  Larrimer  (Indiana  Sta.  Circ.  95  (1920), 
pp.  8,  figs.  5). — This  is  a  brief  popular  account  which  includes  a  double  page 
figure  showing  the  development  of  the  Hessian  fly  from  egg  to  adult  twice  dur- 
ing the  year. 

Some  observations  on  Pipunculus  flies  which  parasitize  the  cane  leaf 
hopper  at  Pahaht,  Hawaii,  February  11,  April  25,  19  IS,  F.  X.  Williams 
iProc.  llaicaii.  Ent.  Soc,  J,  (1919),  No.  1,  pp.  68-71,  fig.  i).— Observations  of  the 
hal)its  of  several  species  which  have  transferred  their  attention  from  native 
leaf  hoppers  to  the  sugar  cane  leaf  hopi)er  (Perlcinsiella  saccharicida  Kirk.) 
are  recorded. 

Some  additional  notes  on  Bruchidif  and  their  parasites  in  the  Hawaiian 
Islands,  J.  C.  Briowell  (Proc.  Hawaii.  Ent.  Soc.,  4  (1919),  No.  1,  pp.  15-20; 
abs.  in  Rev.  Appl.  Ent.,  7  (1919),  Ser.  A,  No.  10,  pp.  1,34,  ^35).— These  notes  sup- 
plement the  paper  previously  noted  (E.  S.  R.,  40,  p.  2G0). 

Tlie  ABC  and  X  Y  Z  of  bee  culture,  A.  I.  and  E.  R.  Root  (Medina,  Ohio: 
The  A.  I.  Root  Co.,  1920,  rev.  and  cnl.  ed.,  pp.  8-\-856.  pi.  1,  figs.  SOO).— This  is 
a  new  edition  of  the  work  previously  noted  (E.  S.  R.,  37,  p.  5GS). 


662  EXPERIMENT  STATION   RECORD.  [Vol.  43 

Fortieth  annual  report  of  the  Beekeepers'  Association  of  the  Province 
of  Ontario,  1919  (Ontario  Bee-Keepers'  Assoc,  Ami.  Rpt.  1919,  pp.  12). — 
Among  the  papers  presented  are  the  following:  Spraying  and  Its  Ilelation  to 
Bees,  by  L.  Caesar  (pp.  25-28)  ;  Stimulative  Feeding,  by  H.  W.  Jones  (pp. 
37-43)  ;  Experimental  Work  in  Beekeeping,  by  C.  B.  Gooderham  (pp.  43-48)  ;  etc. 

Descriptions  of  new  genera  and  species  of  Hawaiian  Encyrtidse  (Hy- 
menoptera),  P.  H.  Timbeelake  (Proc.  Hawaii.  Ent.  Soc,  4  (1919),  No.  1,  pp. 
197-231). — Among  the  species  here  described  that  are  of  economic  importance 
are  the  following:  Anagyrus  nigricornis  reared  from  Pseudococcus  lounsburyi 
Brain,  P.  longispinus  (Targ.),  P.  montanus  Ehr.,  P.  gallicola  Ehr.,  and  Riper- 
sia  palmarum  Ehr. ;  Xanthoencyrttis  ftiUaivayi  reared  from  P.  saccharifoUi 
(Green),  and  Pseudococcobius  terryi  (FuUa.)  ;  Pauridia  (n.  g.)  pcregrina 
reared  from  P.  krauhnke  (Kuwana),  and  Cassia  fistula  (Ehr.)  ;  Encyrtus  bar- 
batus  reared  from  Saissetia  liemisphwrica  (Targ.),  and  S.  nigra  (Niet.)  ;  Quay- 
lea  (n.  g.)  aliena  reared  from  Scutellista  cyanea  Motsch.  from  Asterolccanium 
sp.  on  bamboo,  A.  pustulans  (Cock.),  and  Coccus  viridis  (Green;  Aphycoviorpha 
araticaria;  reared  from  Eriococcus  araucarice  Mask. ;  and  Aniceius  annulatus 
reared  from  Encalymnatus  tessellatus  (Swezey). 

Descriptions  of  new  species  of  Hymeuopterous  parasites  of  muscoid 
diptera  with  notes  on  their  habits,  J.  C.  Bridwell  (Proc.  Haioaii.  Ent.  Soc, 
4  (1919),  No.  1,  pp.  166-179). — Nine  species  of  Hymenopterous  parasites  are 
described  as  new. 

Some  observations  on  the  leaf-hopper  wasp,  Nesoniimesa  hawaiiensis 
Perkins,  at  Pahala,  Hawaii,  February  11,  April  25,  1918,  F.  X.  Williams 
{Proc  Hawaii.  Ent.  Soc,  4  (1919),  No.  1,  pp.  63-68,  figs.  3).— A  report  of  obser- 
vations of  the  habits  of  this  enemy  of  the  sugar  cane  leaf-hopper. 

Epyris  extraneus  Bridwell  ( Bethylidae ) ,  a  fossorial  wasp  that  preys  on 
the  larva  of  the  Tenebrionid  beetle,  Gonocephalum  seriatum  (Boisduval) , 
F.  X.  Williams  (Proc  Hawaii.  Ent.  Soc,  4  (1919),  No.  1,  pp.  55-63,  figs.  8).— 
The  author  has  succeeded  in  rearing  this  parasite  from  egg  to  adult  and  reports 
upon  it.'='  life  history  and  habits. 

FOOLS— HUMAN  NUTRITION. 

Effects  of  enforcement  of  the  National  Food  and  Drug  Law  of  June 
30,  1906,  J.  FousT  (Amer.  Food  Jour.,  15  (1920),  No.  6,  p.  26). — This  is  a  brief 
discussion  of  the  benefits  resulting  from  the  enforcement  of  the  Federal  Food 
and  Drugs  Act  of  1906  and  of  some  of  the  weak  points  in  the  law. 

Drugs  and  foods,  C.  D.  Woods  (Maine  Sta.  Off.  Insp.  95  (1920),  pp.  28).— 
This  publication  consists  of  the  reports  of  analyses  of  samples  of  drugs  and 
foods  sent  to  the  station  for  examination  during  1919. 

For  the  purpose  of  comparison  of  clams  on  sale  with  specimens  bandied  under 
known  conditions  and  from  salt  and  brackish  water,  specimens  were  collected 
and  examined  for  percentage  of  liquids  and  solids  under  varying  conditions. 
Tables  are  given  showing  the  composition  of  clams  opened  raw,  compared 
with  clams  from  the  same  source  but  dipped  for  two  minutes  in  boiling  salt 
water  or  in  boiling  fresh  water  before  opening,  a'so  of  clams  dried  without 
washing  in  fresh  water  as  compared  with  samples  washed  in  fresh  water  after 
shucking. 

From  these  analyses  the  conclusion  was  drawn  that  good,  fresh-opened,  well- 
drained  clams  should  carry  not  more  than  10  per  cent  of  liquids  and  not  less 
than  17  per  cent  of  solids.  Judged  by  these  standards,  the  practice  of  water- 
ing clams  by  placing  them  in  brackish  water  is  apparently  quite  common. 
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A  pink  yeast  causing  spoilage  in  oysters,  A.  C.  Huntee  {Amer.  Food. 
Jour.,  15  (1920),  No.  6,  pp.  16-19). — Essentially  noted  from  another  source 
(E.  S.  R.,  42.  p.  8G0). 

Some  considerations  concerning  tlic  salting  of  fish,  D.  K.  Tkkssler  (U.  S. 
Dipt.  Com.,  Bur.  Fisheries  Doc.  8S4  {1920),  pp.  55,  figs.  8). — Tbis  publication 
consists  of  a  survey  of  present  coniuiorcial  methods  of  sa'.ting  fish,  and  the 
results  of  an  experimental  study  of  the  inlluenccs  of  various  factors  upon  the 
quality  of  the  final  product.    The  general  conclusions  drawn  are  as  follows : 

Calcium  and  magnesium  salts  and  sulphates  as  impurities  in  common  salt 
retard  tlie  penetration  of  salt  into  fish,  and  consequently  cause  fish  to  spoil 
during  salting  at  a  lower  temi>erature  than  salts  not  containing  these  impuri- 
ties. Fish  packed  in  dry  salt  have  better  keeping  qualities  than  fish  salted*  in 
brine. 

The  predominant  factors  in  controlling  the  qualities  of  the  salt  fish  are 
thorough  cleaning  of  the  fish  and  the  use  of  perfectly  fresh  fish. 

School  hmches  at  Columbus,  Ind.  {Mo.  Bui.  Irid.  State  Bd.  Health,  2S 
{1920),  No.  4,  P-  43)- — A  school  lunch  project  is  described  which  was  found  to 
be  very  successful.  Parents  were  requested  to  pledge  15  cts.  a  week  for  milk 
and  to  prepare  each  morning  a  large  bread  and  butter  sandwich  to  be  properly 
wrapped  and  brought  to  school  by  the  child.  The  school  in  return  agreed  to 
provide  a  half  pint  of  milk  per  child  per  day.  The  luncheons  were  eaten  before 
the  mid-morning  recess.  At  the  end  of  the  first  month  after  this  luncheon 
plan  was  put  into  effect  the  children  participating  showed  an  average  gain  of 
12.2  oz.  and  at  the  end  of  the  second  month  of  16.3  oz.  As  pointed  out,  this  is 
equivalent  to  the  expected  gain  in  weight  for  normal  children. 

Cafeterias  for  industrial  plants  {Hotel  Mo.,  28  {1920),  No.  821,  p.  19).— 
Some  information  rcgai'ding  the  value  of  cafeterias  from  the  industrial  stand- 
point is  summarized. 

Dietitian  supervises  employees'  meals,  E.  Becker  {Hotel  Mo.,  28  {1920), 
No.  327,  pp.  22-2.'t). — In  an  address  at  Hotel  Men's  Show,  Chicago,  the  author 
described  methods  of  supervising  employees'  meals  in  a  very  large  hotel  in  New 
York. 

Restaurant  economics  in  England  {Hotel  Mo.,  28  {1920),  No.  327,  p.  5^). — 
Brief  statements  are  made  regarding  some  practices  which  have  been  intro- 
duced for  reasons  of  economy. 

The  metabolism  of  sulphur. — III,  The  relation  between  the  cystin  con- 
tent of  proteins  and  their  efliciency  in  the  maintenance  of  nitrogenous 
equilibrium  in  dogs,  II.  B.  Lewis  {Jour.  Biul.  Chein.,  J/2  {1920),  No.  2,  pp. 
289-296).— T\ni  investigation  previously  noted  (E.  S.  II.,  38,  p.  570)  has  been 
extended  to  include  proteins  of  known  sulphur  and  cystin  content  in  order  to 
determine  to  what  extent  the  minimum  of  these  proteins  is  determined  by  their 
cystin  content.  The  relative  efiiciency  of  serum  albumin,  casein,  and  casein  plus 
cystin  in  the  nutrition  of  dogs  was  determined  by  a  comparison  of  the  nitrogen 
balances  of  the  different  experimental  periods. 

With  a  low  protein  intake,  serum  albumin  proved  more  effective  in  maintain- 
ing nitrogen  equilibrium  than  did  casein.  Casein  supplemented  by  cystin 
proved,  however,  to  be  as  efficient  as  seium  albumin.  These  results  are  thought 
to  furnish  additional  evidence  that  cystin  is  essential  for  maintenance  as  well 
as  growth. 

Accessory  food  factors  (vitamins)  in  the  feeding  of  infants,  E.  Mel- 
LANBY  {Lancet  [London],  1920,  I,  No.  16,  pp.  856-862,  figs.  14).— This  paper, 
which  consists  of  the  opening  remarks  at  the  discussion  on  the  influence  of 
vitamins  in  infant  nutrition  previously  noted  (E.  S.  R.,  43,  p.  1G6),  deals  chiefly 
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with  the  relation  between  fat-soluble  A  and  the  antirachitic  factor,  the  relation 
of  the  latter  to  age  and  to  the  energy-bearing  portions  of  the  diet,  and  the 
effect  of  exercise,  unhygienic  surroundings,  etc .  on  the  development  of  rickets. 
The  discussion  of  these  topics  supplements  earlier  work  of  the  author  (E.  S. 
R.,  41,  p.  3G4),  Attention  is  called  to  the  difference  in  distribution  of  the  fat- 
soluble  factor  and  the  antirachitic  accessory  factor  in  vegetable  fats,  and  to 
the  importance  of  the  fat-soluble  factor  for  the  growth  of  rats  and  its  probable 
unimportance  in  t.^ie  growth  per  se  of  puppies  and  children.  The  suggestion  is 
made  that  both  of  these  dilTeronc(>s  can  pfobably  be  explained  by  variations  in 
the  general  and  intermediate  melal)olisra  of  these  animals,  but  that  care  should 
be  taken  not  to  confuse  the  two  types  of  work,  namely,  the  growth  experiments 
on»rats  and  the  rickets  experiments  on  puppies. 

Other  points  brought  out  in  the  discussion  are  that  the  younger  the  animal 
the  more  necessary  is  the  antirachitic  accessory  factor  in  the  diet  until  some 
essential  process  or  secretion  has  developed  which  efCectu«tlly  prevents  the  de- 
velopment of  rickets  whatever  the  diet;  that  an  increase  in  the  protein  of  the 
diet  aids  the  antirachitic  vitamin  so  that  less  of  it  will  suffice  to  keep  the  growth 
normal,  while  an  increase  in  carbohydrate,  especially  when  it  results  in  the 
storage  of  fat,  appears  to  render  additional  antirachitic  vitamin  imperative; 
and  that  exercise  is  not  the  prime  factor  in  the  etiology  of  rickets  but  is  a 
secondary  factor  in  the  prevention  of  the  disease  in  being  a  stimulant  to  the 
general  metabolism. 

Vitamin  studies. — V,  The  antiscorbutic  properties  of  raw  beef,  R.  A. 
DuTCHER,  E.  M.  PiEKSON,  and  A.  Biester  {Jour.  Biol.  Chem.,  1/2  {1920),  No.  2, 
pp.  301-310). — This  paper,  in  continuation  of  the  vitamin  studies  previously 
noted  (E.  S.  R.,  41,  p.  766),  consists  of  the  detailed  report  of  a  study  of  the 
antiscorbutic  properties  of  raw  lean  beef.  The  conclusion  that  this  material 
is  lacking  in  antiscorbutic  properties  has  been  noted  in  a  preliminary  report 
from  another  soui-ce  (E.  S.  R.,  41,  p.  S61). 

The  pathogenesis  of  deficiency  disease,  R.  McCarkison  {Indian  Jour.  Med. 
Research,  7  {1919),  No.  2,  pp.  269-3 Jf5,  pis.  29,  figs.  2).— In  continuation  of  the 
investigation  previously  noted  (E.  S.  R.,  42,  p.  463),  five  papers  are  presented, 
V.  Histopathology  (pp.  269-278). — This  paper  deals  with  the  histological 
changes  observed  in  the  spleen,  liver,  pancreas,  kidneys,  pituitary  body,  and 
thyroids  of  pigeons  fed  exclusively  on  a  diet  of  autoclaved  milled  rice,  the  study 
being  a  continuation  of  the  one  previously  reported  in  which  histological  changes 
in  the  intestines  and  testicles  of  pigeons  so  fed  were  noted. 

In  general  the  histopathological  changes  found  in  the  various  organs  were 
of  two  kinds,  necrobiosis  and  congestion.  In  the  thymus,  spleen,  and  testicles 
the  disappearance  of  tissue  cells  was  the  more  prominent  change.  In  the 
intestines,  liver,  pancreas,  and  kidneys  congestion,  with  hemorrhagic  infiltra- 
tion, was  often  the  more  prominent  feature.  In  the  thyroids  and  the  glandular 
part  of  the  pituitary  both  features  were  present,  but  usually  in  mild  degree. 

Arranged  in  the  order  of  severity  in  which  these  changes  occurred,  it  is 
shown  that  "  the  organs  which  suffer  most  are  those  which  are  least  essential 
to  the  life  of  the  individual.  Next  in  order  are  the  organs  of  digestion  and 
assimilation,  then  the  organs  of  excretion,  and,  lastly,  the  organs  of  internal 
secretion.  That  the  central  nervous  system  suffers  least,  from  the  point  of 
view  of  organic  lesions,  is  shown  by  the  rapidity  with  which  the  nervous 
symptoms  due  to  the  deficient  diet  can  be  controlled  or  abated  by  the  ad- 
ministration of  vitaminic  substances.  It  seems  probable  that  the  cellular 
elements  of  the  organs  least  essential  to  the  life  of  the  individual  are  utilized  to 
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provide  accessory  food  factors  and  other  nutritive  materials  for  the  cells  of 
higber  function." 

VI.  The  influence  of  a  scorbutic  diet  on  the  bladder  (pp.  279-282). — The 
vffects  of  a  scorbutic  diet  on  the  bladder  wore  studied  in  live  guinea  pigs  fed 
on  crushed  oats  and  autoclaved  milk,  while  the  controls  were  fed  on  the  same 
diet,  with  an  abundance  of  green  vegetables. 

The  animals  fed  on  the  scorbutic  diet  died  within  periods  varying  from  19 
to  29  days.  One  only  developed  clinical  signs  of  scurvy,  and  in  two  only  were 
naked-eye  evidences  of  a  scorbutic  state  obvious  at  autopsy.  In  all,  histological 
examination  showed  the  presence  of  hemorrhagic  infiltration  of  the  adrenals, 
the  kidneys,  the  liver,  and  the  intestine.s.  The  heart's  blood  of  the  animal 
exhibiting  clinical  evidences  of  scurvy  yielded  a  coliform  organism  on  culture. 
The  adrenalin  content  of  the  suprarenal  glands  in  this  animal  was  very  low. 

Evidences  of  derangement  of  the  bladder  were  noted  as  follows :  Hematuria 
was  observed  in  the  animal  showing  clinical  evidences  of  scurvy.  In  all  cases 
on  autopsy  the  bladder  proved  to  be  empty  and  tightly  contracted.  The 
histological  changes  consisted  in  congestion  of  all  coats  with  hemorrhagic 
infiltration  of  the  mucous  membrane  and  degenerative  changes  in  the  epithelium 
of  the  mucous  membrane.  These  consisted  in  swelling  of  the  epithelial  cells 
and  their  nuclei  and  desquamation  of  degenerated  cells. 

"Considered  from  the  clinical  point  of  view,  these  findings  afford  an  ex- 
planation of  the  comparatively  frequent  occurrence  of  hematuria  in  human 
scurvy.  They  indicate  that  this  symptom,  which  is  usually  a  late  manifestation 
of  the  scorbutic  state  in  man,  is  the  clinical  evidence  of  an  extreme  degree  of 
congestive  and  degenerative  change  in  the  mucous  coat  and  epithelial  lining  of 
the  bladder.  They  indicate  also  that  congestive  states  of  the  bladder  may 
occur  in  guinea  pigs,  fed  on  a  scorbutic  diet,  which  exhibit  no  obvious  clinical 
evidences  of  .scurvy  during  life  and  little  or  no  naked-eye  pathological  evidences 
of  this  malady  after  death. 

"  Congestion  of  the  bladder  without  clinical  evidences  of  hematuria  may,  then, 
be  regardcKl  as  a  proscorbutic  process  in  guinea  pigs.  This  being  so,  a  point  of 
practical  importance  to  the  physician  is  to  ascertain,  by  clinical  and  thera- 
peutical observation,  whether  congestion  of  the  bladder  may  not  be  so  produced 
in  man,  and  if  so  whether  certain  abnormalities  of  micturition  may  not  some- 
times be  evidences  of  a  prescorbutic  state  in  human  beings,  especially  in  chil- 
dren." 

VII.  The  effects  of  antoclaved'rice  dietaries  on  the  gastro-intcsthial  tract  of 
monkcyst  (pp.  283-307). — The  object  of  the  investigation  described  in  this  pajier 
was  the  production  of  beriberi  in  monkeys  by  means  of  dietaries  of  autoclaved 
rice,  but  as  the  animals,  after  several  days,  refused  to  eat,  the  study  finally  re- 
solved itself  into  observations  of  the  effects  of  malnutrition.  Two  diets  were 
used,  one  consisting  of  autoclaved  rice  alone  and  the  other  of  autoclaved  rice  and 
butter.  The  animals  fed  on  autoclaved  rice  alone  dietl  in  an  average  of  23.4 
days,  while  those  receiving  butter  died  in  an  average  of  15  days.  The  clinical, 
pathological,  bacteriological,  and  histological  evidences  of  the  resulting  gastro- 
intestinal disease  are  discus.sed  in  full  and  summarized  as  follows: 

"Congestive,  necrotic,  and  inflammatory  changes  in  the  mucous  membrane  of 
the  entire  tract.  Degenerative  changes  in  the  neuro-muscular  mechanism  of 
the  entire  tract,  leading  to  dilatation  of  the  stomach,  ballooning  of  areas  of  the 
small  and  large  bowel,  and  probably  also  to  the  intussusceptions  which  so 
frequently  occur. 

"  Pronounced  necrotic  changes  in  the  secretory  elements  of  the  entire  gastro- 
intestinal tract — of  the  gastric  glands,  the  pyloric  glands,  the  glands  of  Brunner, 
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the  glands  of  Lieberkiihn,  and  of  the  mucous  glands  of  the  colon.  These  changes 
are  such  as  must  cause  grave  derangement  of  the  digestive  and  assimilative 
processes. 

"  Intense  toxic  absorption  from  the  diseased  bowel  as  evidenced  by  the  changes 
in  the  colonic  mesenteric  glands. 

"  Impairment  of  the  protective  resources  of  the  entire  gastro-inteslinal  mucosa 
against  infecting  agents,  leading  to  infection  of  the  mucous  membrane  by  '  patho- 
genic saprophytes '  and  by  ingested  pathogenic  organisms.  These  infections  give 
rise  to  gastritis,  enteritis,  colitis,  and  frequently  to  hemic  infections.  The 
occurrence  of  dysentery  in  these  circumstances  is  a  most  significant  finding. 

"  In  the  present  experiment  the  gastro-intestinal  lesions  described  were  initi- 
ated by  dietaries  too  rich  in  carbohydrates  and  too  poor  in  other  essential 
attributes  of  a  perfectly  balanced  ration.  With  this  combination  the  physician  is 
familiar  in  the  dietaries  of  human  beings.  It  may  be  expected,  then,  that  gastro- 
intestinal lesions  of  like  kind,  if  not  of  like  degree,  will  result  in  man  from  the 
continued  use  of  such  dietaries." 

VIII.  The  general  effects  of  deficient  dietaries  on  monkeys  (pp.  30S-341). — 
In  this  paper  are  summarized  the  general  effects  on  monkeys  of  the  dietaries 
used  in  the  preceding  study,  representing,  in  the  case  of  the  autoclaved  rice, 
a  dietary  deficient  in  suitable  protein,  in  fat,  and  in  acces.sory  food  factors  of 
all  three  classes  and  excessively  rich  in  starch,  and  in  the  case  of  the  autoclaved 
rice  and  butter,  one  deficient  in  suitable  protein  and  in  accessory  food  factors  of 
the  B  and  C  classes,  and  excessively  rich  in  starch  and  fat.  In  addition,  a  series 
of  monkeys  was  fed  a  diet  of  autoclaved  food  (rice,  wheat  bread,  milk,  and  pea- 
nuts) to  which  a  small  ration  of  fresh  onion  was  added.  This  diet  was  deficient 
in  accessory  food  factors  of  the  A  and  B  classes.  A  fourth  series  was  fed  on  the 
last-mentioned  diet  plus  butter,  this  representing  a  diet  deficient  only  in  acces- 
sory food  factors  of  the  B  class  and  excessively  rich  in  fats. 

The  average  lengths  of  time  in  which  the  monkeys  survived  on  the  various 
diets  were  as  follows  :  Autoclaved  rice,  23.4  days ;  autoclaved  rice  and  butter,  15  ; 
autoclaved  food  and  fresh  onion,  70 ;  and  autoclaved  food,  onion,  and  butter,  100 
days. 

The  total  loss  of  weight  in  monkeys  on  all  four  diets  was  from  25  to  32 
per  cent  of  the  original  weight  of  the  animal,  the  loss  being  most  rapid  on  the 
diet  of  autoclaved  rice  and  butter. 

The  clinical  symptoms  were  similar  in  all  four  cases,  but  appeared  later 
in  monkeys  whose  food  was  more  perfectly  balanced  as  to  protein  and  carbo- 
hydrate. Symptoms  referable  to  the  nervous  system  were  loss  pronrinent  and 
appeared  later  than  those  of  the  digestive  system. 

The  changes  taking  place  in  the  weight  of  the  organs  were  in  general  the 
same  in  kind  as  those  previously  reported  for  pigeons,  although  differing 
somewhat  in  degree.  The  atrophy  of  the  testicles  and  spleen  was  less  than 
in  the  case  of  the  pigeons.  The  lungs  of  the  monkeys  showed  a  marked  re- 
duction in  weight,  while  those  of  the  pigeons  showed  an  increase  on  the  auto- 
claved rice  and  butter  diet. 

The  main  pathological  states  observed,  aside  from  the  enlargement  or 
atrophy  of  the  organs,  consisted  of  dilatation  of  the  stomach,  gastritis,  duo- 
denitis, enteritis,  ballooning  of  the  small  intestines,  intussusception,  colitis, 
atrophy  of  the  muscular  coats  of  the  bowel,  complete  loss  of  fat  from  the 
omentum,  and  enlargement  of  the  abdominal  lymphatic  glands. 

The  general  conclusions  applicable  to  human  nutrition  are  as  follows: 

"  Dietaries  which  are  deficient  in  vitamins  and  in  protein,  and  at  the  same 
time  excessively  rich  in  starch  or  in  fat  or  in  both,  are  potent  sources  of 
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(lisonse  and  especially  of  ^astro-intestinal  disease.  An  exeess  of  fat,  in  asso- 
ciation witii  deficiency  of  B-vitamin  and  protein  and  superabundance  of  starch, 
is  peculiarly  harmful  to  the  organism.  Certain  dietetic  deficiencies  greatly 
favor  the  invasion  of  the  blood  and  tissues  by  bacteria ;  especially  is  this 
the  case  when  deliciency  of  vitamins  and  protein  is  associated  with  an  ex- 
cessive intake  of  starch." 

IX.  On  the  occurrence  of  recently  developed  cancer  of  the  stomach  in  a 
monkey  fed  on  food  deficient  in  vitamins  (pp.  342-345). — The  accidental  dis- 
covery of  a  recently  developed  carcinoma  of  the  pylorus  in  one  of  the  monkeys 
fed  a  diet  deticient  in  B-vitamin  is  reported  as  indicating  the  possible  influence 
of  vitaminic  deficiency  on  the  onset  of  cancer  of  the  stomach. 

Deficiency  diseases  in  Vienna  (Brit.  Med.  Jour.,  No.  3092  {1920),  pp.  477, 
478). — This  is  an  editorial  discussion  of  the  work  of  the  mission  sent  to  Vienna 
by  tlie  Accessoi-y  Food  Factors  Committee,  appointed  by  the  Lister  Institute 
and  the  Medical  Research  Committee  (England)  to  investigate  the  prevalence 
of  scurvy,  rickets,  and  other  disorders  attributable  to  malnutrition,  and  to 
determine  the  value  of  nrethods  of  curing  these  diseases  which  have  been 
found  effective  in  animal  experimentation. 

The  study  of  an  outbreak  of  infantile  scurvy  indicated  that  in  the  case  of 
bottle-fed  infants  the  repeated  heating  of  the  milk  was  probably  the  cause  of  the 
outbreak,  while  in  breast-fed  infants  the  fault  lay  in  the  defective  diet  of  the 
mothers.  Raw  swede  juice,  orange  juice,  and  neutralized  lemon  juice  proved 
effective  antiscorbutics  for  the  bottle-fed  infants.  To  counteract  rickets  and 
scurvy  in  the  bottle-fed,  the  mothers  have  been  provided  with  a  daily  ration 
of  50  gm.  of  butter  and  30  gm.  of  raw  swedes. 

An  investigation  of  the  causal  factors  of  osteomalacia  has  led  to  the  belief 
that  it  is  caused  by  a  deficiency  in  the  fat-soluble  accessory  factor. 

The  relation  of  undernutrition  to  osteoporosis  and  osteomalacia,  Alwens 
(Milnchen.  Med.  Wchnschr.,  66  (1919),  No.  38,  pp.  1011-1075,  figs.  2).— The 
author  describes  in  considerable  detail  16  cases  of  illness  of  the  bone  system 
occurring  in  Frankfort  as  a  result  of  prolonged  undernourishment  on  a  protein-, 
calcium-,  and  phosphorus-poor  diet.  The  disease  attacked  principally  women  of 
the  middle  class  in  the  climacteric  and  postclimacteric  periods,  although  a  few 
ca.ses  Qccurred  in  young  women  and  men. 

The  majority  of  cases  presented  a  true  picture  of  osteoporosis,  while  a  few 
were  typical  cases  of  osteomalacia.  For  therapeutic  treatment  the  author  recom- 
mends a  liberal  diet  rich  in  protein,  calcium,  and  phosphorus  supplemented  by 
daily  doses  of  0.5  mg.  of  pho.sphorus  in  cod  liver  oil.  In  the  case  of  true 
osteoporosis  strontium  lactate  is  recommended. 

[PeUagra]  (Puh.  Health  Serv.  U.  S.,  Hyg.  Lab.  Bill.  116  (1920),  pp.  100).— 
This  bulletin  consists  of  four  papers  on  pellagra,  as  follows: 

I.  The  influences  of  vitamins  on  the  course  of  pellagra,  by  C.  Voegtlin,  M.  H. 
Nelll,  and  A.  Hunter  (pp.  7-35). — To  determine  if  possible  whether  the  benefi- 
cial effects  on  pellagra  of  fresh  meat,  eggs,  and  milk  are  due  to  their  content 
of  vitamins,  13  selected  cases  of  pellagra  were  treated  with  various  vitaminic 
preparations  in  connection  with  a  vitamin-deficient  diet,  approximately  that  on 
which  the  patient  contracted  the  disease.  The  vitamin  preparations  consisted 
of  protein-free  extracts  from  liver  and  thymus  glands  and  from  y(>ast  and  rice 
poli.shings.  The  technique  of  their  preparaticm  is  described  in  detail.  The  livev 
and  thymus  extracts,  while  containing  a  greater  variety  of  accessory  substances 
than  did  the  extracts  from  yeast  and  rice  polishings,  were  poorer  in  antineuritic 
substances  as  shown  by  their  relative  efficacy  in  the  pi'eveution  and  cure  of 
avian  polyneuritis. 
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The  case  reports  presented  showed  that  the  administration  to  cases  of  pellagra 
of  the  preparations  from  yeast  and  rice  polishings,  over  a  considerable  period 
of  time  and  in  large  amounts,  in  general  failed  to  modify  the  course  of  the  dis- 
ease, while  the  administration  of  the  liver  and  thymus  preparations  was  fol- 
lowed by  a  rapid  improvement  in  the  condition  of  the  patients  apparently  com- 
parable to  that  produced  by  a  diet  rich  in  fresh  animal  proteins. 

"  The  evidence  presented  clearly  indicates  that  the  dietary  defect  responsible 
for  pellagra  is  distinctly  (qualitatively)  different  from  and  perhaps  more  com- 
plex than  the  one  causing  fowl  polyneuritis  and  human  beriberi." 

II.  The  chemical  composition  of  the  Wood  of  pellof/rins,  by  R.  C.  Lewis  (pp. 
37-44). — Quantitative  chemical  analyses  of  the  blood  of  a  number  of  pellagrins 
for  total  nonprotein  nitrogen,  urea,  sugar,  chlorids,  sodium,  potassium,  calcium, 
and  magnesium  are  reported.  With  the  exception  of  low  total  nonprotein 
nitrogen  and  urea  figures  for  one  group  of  patients  on  a  comparatively  low 
protein  diet,  no  variations  from  the  normal  were  found. 

III.  The  amino  acid  fractions  and  hippuric  acid  in  the  urine  of  pellagrins,  by 
J.  R.  Murlin  (pp.  45-72). — The  author  discusses  several  conditions  suggestive 
of  possible  metabolic  alterations  which  are  characteristic  of  pellagra,  and  points 
out  that  imperfect  gastric  digestion,  which  is  characteristic  of  a  large  number 
of  cases  of  pellagra,  might  lead  to  imperfect  assimilation  of  protein  material 
with  the  formation  of  toxic  products  such  as  the  precursors  of  hippuric  acid. 
The  experimental  work  reported  consisted  of  the  quantitative  analysis  of  the 
urines  of  pellagrous  patients  on  low  and  high  protein  diets  for  amino  acids, 
peptid-bound  nitrogen,  and  hippuric  acid. 

Taking  as  normal  the  limits  arrived  at  from  a  study  of  the  literature,  all  of 
the  results  obtained  were  considered  normal  with  the  exception  of  hippuric 
acid  the  amount  of  which,  especially  as  excreted  by  pellagrins  on  a  corn- 
vegetable  diet,  was  from  two  to  three  times  the  quantity  excreted  by  normal 
men  on  a  general  mixed  diet.  "  The  question  may  be  raised  whether  this  does 
not  denote  an  intestinal  condition  capable  of  producing  toxins  which  may  have 
far-reaching  somatic  effects." 

IV.  The  occurrence  of  pellagra  in  nursing  infants,  with  observations  on  the 
chemical  composition  of  the  human  milk  from  pellagrous  mothers,  by  C.  Voegt- 
lin  and  R.  H.  Harris  (pp.  73-100). — The  literature  on  the  occurrence  of  pellagra 
in  nursing  infants  is  reviewed,  a  report  is  given  of  pellagra  in  a  nursing  infant 
of  a  nonpellagrous  mother,  analyses  are  given  of  the  milk  obtained  from 
pellagrins,  and  several  possible  explanations  for  the  occurrence  of  pellagra  in 
breast-fed  infants  are  suggested. 

The  chemical  analysis  of  the  milk  from  five  cases  of  uncomplicated  pellagra 
showed  no  striking  abnormalities.  Lactose,  fat,  total  nitrogen,  and  total  solids 
were  below  the  average  but  within  normal  limits ;  the  total  ash  and  phosphoric 
anhydrid  were  normal ;  chlorin  and  sodium  were  higher  than  normal ;  and 
calcium,  magnesium,  and  potassium  were  slightly  below  the  normal.  No  obser- 
vations were  made  on  the  vitamin  content  of  the  milk.  The  vitamin  theory 
is,  however,  considered  to  be  the  most  plausible  explanation  of  the  occurrence 
of  pellagra  in  breast-fed  infants. 

ANIMAL  PRODUCTION. 

The  tabulation  of  factorial  values,  C.  Zeleny  (Amer.  Nat.,  5/f  (1020),  No. 
633,  pp.  358-362,  figs.  2). — The  author  suggests  a  statistical  device  for  use  in 
the  study  of  the  inheritance  of  quantitative  characters  where  factors  produce 
changes  in  an  organ  in  proportion  to  its  size.  Class  ranges  are  not  kept  uniform 
but  are  made  to  include  a  uniform  number  of  factorial  units,  i.  e.,  the  class 
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ran^'os  are  directly  proportional  to  class  moans.  In  this  way  the  original  un- 
symmetrical  frequency  distribution  becomes  approximately  symmetrical.  Stand- 
ard deviations  of  percentage  frequencies  "  are  used  directly  as  coeflicients  of 
variation." 

The  data  cited  are  counts  of  the  number  of  facets  in  the  eyes  of  the  bar-eyed 
mutant  of  Drosophila  melanogaster. 

The  inlieritance  of  congenital  cataract  in  cattle,  J.  A.  Detlefsen  and 
W.  W.  Yapp  (Amcr.  Nat.,  54  (1920),  No.  632,  pp.  277-2S0).— A  registered  Hol- 
stein-Friesian  bull  had  03  normal  offspring  by  a  number  of  unrelated  cows. 
Thirty-two  of  the  daughters  were  mated  to  a  son  and  produced  63  calves,  of 
which  S  showed  well-dclined  congenital  cataracts  of  the  stellate  type.  It  is 
concluded  that  congenital  cataract  in  cattle  is  a  simple  Mendelian  recessive. 

Hereditary  cataract  in  calves,  C.  P.  Small  (Amer.  Jour.  Ophthalmology, 
S.  ser.,  2  (1919),  No.  9,  pp.  681,  682). — The  author  reports  clinical  observations 
made  at  the  Illinois  Experiment  Station  on  four  of  the  blind  calves  noted 
above,  and  on  one  calf  got  by  the  original  sire  out  of  one  of  his  daughters. 
The  latter  calf,  which  was  4  months  old,  had  a  soft  cataract,  while  the  others, 
ranging  in  age  from  6  to  23  months,  had  mature  cataracts  In  both  eyes. 

"  Small  chalky  dots  of  further  degeneration  in  the  lens  substance  were  seen 
in  most  of  the  cases.  ...  In  several  of  the  eyes  the  lenses,  apparently  unde- 
veloped In  size,  were  seen  throughout  their  entire  circumferences,  giving  the 
appearance  of  a  glass  marble  suspended  in  the  clear  vitreous.  The  other  ocular 
conditions  were  practically  identical  in  all  the  animals.  Intraocular  tension, 
so  far  as  could  be  judged,  was  normal.  There  was  no  ciliary  nor  conjunctival 
congestion.  Light  perception  and  a  good  degree  of  light  projection  was  found 
in  all  cases.  The  pupils  responded  readily  to  light."  Full  mydriasis  was 
obtained  in  one  hour  with  atropin  and  homatropin. 

The  inheritance  of  coat  color  in  Great  Danes,  C.  C  Little  and  E.  E.  Jones 
(Jow.  Ilercdity,  10  (1919),  No.  7,  pp.  309-320,  fig.  J).— The  authors  summarize 
breeding  records  of  Great  Danes  in  the  American  Kennel  Club  studbooks. 

Solid  black,  brindlo,  and  fawn  are  interpreted,  respectively,  as  complete 
extension,  partial  extension,  and  restriction  of  black,  and  form  a  set  of  three 
allelomorphs.  These  colors  are  also  dominant  to  the  corresponding  dilute  con- 
ditions, the  genes  for  intensity  and  dilution  being  allelomorphic.  Harlequin 
spotting  (dominant)  and  solid  color  also  form  a  pair  of  allelomorphs.  The 
appearance  of  small  white  spots  on  the  chest  and  feet  of  the  progeny  of  solid- 
colored  animals  is  thought  to  be  due  to  a  recessive  gene  for  piebald  spotting. 

It  is  pointed  out  that  dogs,  despite  their  slow  breeding  and  large  size,  repre- 
sent the  best  material  among  mammals  for  a  relatively  complete  genetical 
analysis.  There  are  more  color  varieties,  structural  differences,  and  size 
differences  than  in  any  other  domesticated  mammal,  crossbreds  are  fertile, 
and  artificial  insemination  has  been  practiced  successfully.  The  work  of 
Malone  (E.  S.  R.,  43,  p.  2G9)  showed  that  the  number  of  chromosome  pairs  was 
not  large  and  indicattHl  the  possibility  of  .sex-linked  inheritance. 

A  note  on  the  origin  of  piebald  spotting  in  dogs,  C.  C.  Little  (Jour. 
Heredity,  11  (1920),  No.  1,  pp.  12-15,  flg.  1). — ^Two  cases  are  reported  of  the 
occurrence  of  white  spotted  pups  in  litters  produced  by  solid-colored  dogs 
belonging  to  typically  solid-colored  breeds,  Scotti.sh  Terrier  in  one  case,  Aire- 
dale in  the  other.  In  each  instance  the  parents  were  somewhat  related,  and 
it  Is  .suggested  that  by  mutation  an  ancestor  common  to  both  parents  became 
heterozygous  in.stead  of  homozygous  for  solid  color.  The  white  marks  were 
very  conspicuous  and  could  not  have  arisen  by  selection. 

Is  there  linkage  between  the  genes  for  yellow  and  for  black  in  mice? 
C.  C.  Little  (Amer.  Nat.,  5Jf  (1920),  No.  632,  pp.  267-270).— The  author  con- 
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siders  it  probable  that  the  peculiar  ratios  observed  by  Dunn  (E.  S.  R.,  42, 
p.  702)  wore  chance  deviations  from  ordinary  no-linkage  ratios,  but  points  out 
that  a  lethal  factor  might  be  invoked  to  explain  the  results. 

Experiments  on  sex  determination,  S.  M.  Copeman  (I'roc.  Zool.  Soc.  Lon- 
don, 1919,  III-IV,  pp.  Jt3S-JtS5) .—To  test  the  theory  that  in  mammals  the 
gonads  on  one  side  of  the  body  give  rise  to  male-producing  gametes  and  those 
on  the  other  side  to  female-producing  gametes,  the  author  made  various  matings 
of  semicastrated  and  semispayed  rabbits.  The  operations  were  without  influence 
on  the  sex  ratios  among  the  progeny.     The  experimental  data  are  not  reported. 

Studies  on  the  cells  of  cattle  with  special  reference  to  spermatogenesis, 
oogonia,  and  sex  determination,  .1.  E.  Wodsldai^ek  (Biol.  Bui.  Mar.  Biol.  Lab. 
Woods  Hole,  S8  {1920),  No.  5,  pp.  290-316,  pis.  5,  fig.  i).— This  is  a  contribution 
from  the  Idaho  Experiment  Station. 

The  author's  counts  gave  quite  uniformly  37  chromosomes  in  the  sperma- 
togonia of  adult  bulls  and  in  the  somatic  tissues  of  male  fetuses.  The  unpaired 
(sex)  chromosome  is  larger  than  the  ordinary  chromosomes  and  passes  undi- 
vided to  one  pole  at  the  first  spermatocyte  (reduction)  division.  Measurements 
of  mature  spermatozoa  indicated  a  rather  definite  dimorphism  in  head  length,  the 
larger  type  presumably  containing  the  sex  chromosome.  Two  sex  chromosomes 
were  observed  in  the  oogonia  of  female  embryos. 

The  spermatogenesis  of  domestic  mammals,  I,  II,  K.  Masui  (Jour.  Col. 
Agr.,  Imp.  Univ.  Tokyo,  3  (1919),  No.  6,  pp.  351-Jt03,  pis.  6,  figs.  3).— Two  papers 
are  presented  dealing,  respectively,  with  the  horse  and  the  bull.  Besides  the 
chromosome  relationships,  the  mitochondria,  idiosomes,  and  other  cytoplasmic 
inclusions  are  described.  The  materials  from  which  the  preparations  were 
made  were  secured  in  Japan. 

I.  The  spermatogenesis  of  the  horse  (pp.  357-373). — The  somatic  number  of 
chromosomes  is  found  to  be  37.  The  odd  chromosome  appears  as  a  chromosome 
nucleolus  in  resting  and  growth  stages,  and  passes  undivided  to  one  pole  at  the 
first  spermatocyte   (reduction)   division. 

II.  The  spermatogenesis  of  cattle  (pp.  377-398). — The  number  of  chromosomes 
counted  in  spermatogonia!  divisions  was  33.  The  odd  chromosome  stained  as  a 
chromosome  nucleolus,  and  could  be  traced  throughout  the  growth  stage.  It 
remained  undivided  at  the  first  spermatocyte  (reduction)  division. 

"  In  the  testes  of  embryos  and  quite  young  animals  the  spermatogonia  are 
divided  by  amitosis,  and  in  such  young  individuals  amitosis  occurs  more  fre- 
quently than  mitosis.  Judging  from  their  nuclear  organizations  and  other 
structures,  it  is  evident  that  the  cells  produced  by  amitosis  are  degenerating, 
being  used  as  nutritive  materials  by  the  germ  cells." 

On  cellulose  digestion  in  vitro  for  the  purpose  of  estimating  the  digesti- 
bility of  feeds  containing  cellulose,  P.  Waentig  and  W.  Gierisch  (Hoppe- 
Seyler's  Ztschr.  Physiol.  Chem.,  101  (1919),  No.  ^-5,  pp.  213-22^).— The  authors 
have  studied  the  ability  of  the  microflora  of  fluid  from  the  cecum,  colon,  and 
feces  of  the  horse  to  digest  cellulose  by  comparing  the  digestive  action  in  vitro 
of  fresh  untreated  fluid  with  that  of  sterile  fluid.  Neither  untreated  pine- 
wood  meal  nor  hydrolyzed  pine  needles  was  digested  by  the  bacteria,  nor  to 
any  extent  by  experimental  animals  (species  not  stated).  On  the  other  hand 
sulphite  paper  pulp,  rye  straw  meal,  and  rye  straw  pulp  were  digested  in  vary- 
ing degrees  in  vitro  and  by  animals.  Unless  there  are  marked  differences  be- 
tween feeding  stuffs  in  the  extent  to  which  their  crude  fiber  is  utilized  by  ani- 
mals, the  in  vitro  method  does  not  seem  to  grade  them  accurately. 

Kudzu  feeding  experiments,  A.  F.  Kidder  (Louisiana  Stas.  Rpt.  1919,  pp. 
15,  16). — Three  Hereford  cows  were  maintained  on  an  acre  plat  of  kudzu  for 
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30  days,  a  small  amount  of  corn  being  fed  to  counteract  any  laxative  effect. 
The  cows  rejected  the  tougher  vines.*' "  Probably  the  best  way  to  pasture  the 
plant  would  be  to  start  in  early  spring  when  the  first  growth  begins,  and  graze 
enough  to  prevent  development  of  any  large  woody  vines,  the  young  .shoots  being 
very  tender  and  well  liked  by  the  cattle." 

It  was  al.so  found  that  the  chopped  kudzu  vines  compared  favorably  with 
com  or  soy  l)eans  as  a  soiling  crop  for  dairy  cows. 

Pasture  trials,  M.  J.  Thompson  (Minnesota  Sta.,  Rpt.  Duluth  Substa.,  1918- 
19,  pp.  22-24)- — Continuing  work  previously  noted  (E.  S.  R.,  39,  p.  474),  prog- 
ress reports  on  the  use  of  cut-over  stump  land  and  pasture  are  presente<l. 

In  1918  the  fourth  and  final  test  of  a  project  to  study  the  butter  fat  producing 
value  of  the  pasture  was  conducte<l.  Three  cows  gra/.ed  five  acres  for  3.9 
months,  day  and  night,  and  produced  33G.4  lbs.  of  butter  fat  valued  at  .$ir)3.0G. 
.\bout  140  lbs.  of  grain  valued  at  $26.60  were  fed.  There  was  an  average  gain 
in  weight  of  43  lbs.  per  head. 

In  191S  six  heifers  gained  175  lbs.  per  head  during  a  pasture  season  of  129 
days,  and  in  1919  eight  heifers  averaged  172  lbs.  gain  in  146  days.  In  1918 
and  1919  six  horses  were  on  pasture  from  June  to  September  except  during 
their  working  hours.  In  1918  they  increased  somewhat  in  weight  and  in  1919 
maintained  their  weight.  Substantial  saving  in  hay  and  labor  by  this  method 
of  management  is  noted. 

Broom  millet  seed  as  feed  for  stock,  H.  Wenholz  (A(;r.  Gaz.  N.  S.  Wales, 
SI  (1920),  No.  5,  pp.  S05-307).— The  author  reports  that  the  grain  shortage  in 
New  South  Wales  following  a  recent  drought  has  resulted  in  the  extensive 
use  of  broom  corn  ("broom  millet")  seed  as  a  feed  for  live  stock,  particularly 
poultry.  The  seeds  are  fed  whole  to  chickens  and  sheep,  ground  for  horses 
and  cattle,  and  soaked  in  water  or  skim  milk  for  hogs.  The  seeds  must  be 
stored  in  a  well  ventilated  barn  to  prevent  heating. 

Fish  meal  as  stock  food  (Live  Stock  Jour.  [Londofi],  92  (1920),  No.  2JflJ^, 
pp.  5i>,  57). — Cases  are  cited  of  the  successful  use  of  fish  meal  in  calf  feeding 
at  Kilmarnock  (E.  S.  R.,  41,  p.  572)  and  elsewhere.  It  is  stated  that  British 
manufacturers  have  agreed  to  put  on  the  market  a  "  white  fish  meal "  having 
a  nunimum  of  55  per  cent  protein  and  a  maximum  of  5  per  cent  oil.  It  will 
contain  not  more  than  4  per  cent  salt  nor  less  than  16  per  cent  of  lime  phosphate. 

Sugar  in  oat  straw  and  cattle  foods,  S.  H.  Collins  and  A.  Spiller  (Jour. 
Soc.  Chein.  Indus.,  39  (1920),  No.  5,  p.  G6T). — The  authors  report  that  oat 
straw  cut  green  may  have  a  sugar  content  in  excess  of  6  per  cent  (mostly  in- 
vert sugar),  wliile  fully  mature  straw  contains  practically  no  sugar.  Peanut 
cake  contained  8.46  per  cent  of  sugar  and  palm  kernel  cake  3.05  per  cent;  in 
neither  case  was  there  more  than  a  trace  of  invert  sugar.  A  knowledge  of  the 
sugar  content  of  feeds  is  considered  important,  so  that  results  secured  with 
ordinary  feeds  rich  in  sugar  will  not  be  ascribed  to  the  sugar  in  any  condi- 
mental  feeds  that  may  also  have  been  fed. 

Feeds  with  public  formulas,  E.  S.  Savage  (Cornell  Countryman,  16  (1919), 
No.  2,  pp.  71-73,  90,  92,  9-',,  96,  fig.  i).— At  the  time  of  writing  there  were  being 
.sold  three  ready-mixed  dairy  feeds  compounded  according  to  uonsecrct  formulas 
furnished  by  the  New  York  State  College  of  Agriculture,  and  formulas  had 
been  suggested  for  two  other  feeds  not  yet  marketed.  The  State  Grange  and 
Ihe  Dairymen's  League  were  active  in  initiating  the  project. 

Analyses  of  commercial  feeding  stulls  and  registrations  for  1920,  C.  S. 
Cathcaut  (Neio  Jersey  Stas.  Bui.  3.',2  (1920),  pp.  5-62).— The  report  is  made  on 
826  samples  of  feeding  stuffs  collected  under  the  State  law  in  1919.  Data  as 
13621°— 20 6 
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to  the  moisture,  protein,  fat,  and  fiber  content  of  the  following  products  are 
given:  Alfalfa  meal,  brewers'  dried  graRis,  yeast  dried  grains,  malt  sprouts, 
buckwheat  feed,  buckwheat  middlings,  buckwheat  offal,  cocoa  beau  shell  meal, 
coconut  oil  meal,  cottonseed  feed,  cottonseed  meal,  corn  oil  meal,  corn  feed 
meal,  corn  gluten  feed,  corn  gluten  meal,  corn  and  cob  meal,  hominy  feed,  dried 
beet  pulp,  linseed  meal,  oat  hulls,  rye  bran,  rye  middlings,  wheat  bran,  wheat 
middlings,  red  dog,  wheat  mixed  feed,  and  various  proprietary  mixed  feeds, 
calf  meals,  and  poultry  feeds.  The  moisture,  protein,  fat,  and  phosphoric  acid 
in  samples  of  meat  scrap,  fish  scrap,  digester  tankage,  and  bone  meal  are  also 
reported.  The  sample  of  cocoa  bean  shell  meal  analyzed  contained  about  15 
per  cent  protein,  8  per  cent  fat,  and  14  per  cent  fiber. 

The  prices  of  20  feeding  stuffs  in  1920  and  in  the  four  preceding  years  are 
tabulated. 

Inspection  of  commercial  feeds,  P.  H.  Wesskls  {Rhode  Island  Sta.  Ann- 
Feed  Circ,  1920,  pp.  S-11). — This  is  a  report  on  the  protein  and  fat  content  of 
samples  of  feeding  stuffs  collected  in  1919.  The  materials  include  cottonseed 
meal  and  feed,  corn  gluten  feed,  hominy  feed,  brewers'  and  other  dried  grains, 
wheat  bran,  wheat  bran  with  screenings,  wheat  middlings,  wheat  shorts,  oat 
hulls,  rye  feed,  and  various  proprietary  stock,  calf,  and  poultry  feeds. 

Proceedings  of  the  twenty-third  annual  convention  of  the  American 
National  Live  Stock  Association  (Amer.  Natl.  Live  Stock  Assoc.  Proc.,  23 
{1920),  pp.  191,  pis.  10). — This  publication  contains  the  addresses  made  during 
the  Spokane  meeting  in  January,  1920,  together  with  the  committee  reports 
presented  and  the  texts  of  resolutions  adopted.  Proposed  legislation  regulating 
the  meat-packing  industry  and  the  apportionment  of  grazing  lands  were  the 
main  topics  discussed. 

Loss  of  Aveight  by  live  stock  during  transportation,  Kuppelmayr  {Ztschr. 
Fleisch  u.  Milchhyg.,  30  {1919),  Nos.  5,  pp.  65-68;  6,  pp.  81-85).— The  author 
cites  numerous  data  as  to  the  shrinkage  of  cattle  and  sheep  sent  to  market  for 
slaughter,  showing  particularly  the  relation  of  shrinkage  to  duration  of  the 
trip. 

Cattle  feeding  [at  North  Platte  Substation]  {Nebraska  Sta.  Rpt.,  1919,  p. 
26). — A  group  of  25  2-year-old  grade  Hereford  steers  maintained  their  weight 
for  80  days  in  winter  on  a  ration  of  15  lbs.  of  wheat  straw  and  1  lb.  of  cotton- 
seed cake. 

Value  of  elevator  screenings  in  the  ration,  E.  S.  Hayter  {Canada  Expt. 
Farms,  Seaso7iable  Hints  No.  17  {1920),  pp.  11,  12). — A  lot  of  eight  steers  fed 
elevator  screenings  during  a  fattening  period  of  114  days  at  the  Morden,  Mani- 
toba, Experimental  Station  made  an  average  daily  gain  of  1.77  lbs.  per  head, 
while  a  similar  lot  fed  the  same  amount  of  oat  chop  gained  1.38  lbs.  Each  lot 
received  equal  amounts  of  corn  silage,  hay,  and  oat  straw.  The  screenings 
contained  high  percentages  of  shrunken  and  broken  wheat  kernels  and  wild 
buckwheat  seeds. 

A  defect  of  hair  and  teeth  in  cattle,  probably  hereditary,  L.  J.  Cole 
{Jour.  Heredity,  10  {1919),  No.  7,  pp.  303-306,  figs.  5).— Three  calves,  all  sired 
by  the  one  Holstein  bull,  showed,  respectively,  two,  three,  and  four  incisors 
that  were  small  in  size  and  in  one  case  conical  in  form.  When  young  these 
calves  and  two  others  (whose  teeth  were  not  examined)  sired  by  the  same  bull 
had  very  short  hair  on  the  neck  and  parts  of  the  head.  The  bull,  wheii  ex- 
amined at  3  years  of  age,  had  only  five  incisors,  three  on  the  left  and  two  on 
the  right  side,  all  small  in  size.  The  dams  are  thought  to  have  been  normal, 
and  a  number  of  normal  calves  were  sired  by  the  bull. 

It  was  recalled  that  the  bull,  when  a  year  old,  became  very  thin  on  pasture 
which  kept  other  cattle  in  good  condition. 
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CaUlo  in  tlie  [Soutli  AfricanJ  Union. — Thft  trado  in  beef  {Union  So. 
Africa.  Dept.  Aijr.  Jour.,  1  (10.10),  No.  3,  pp.  278-280).— Statistics  of  the  uuuiber 
of  cuttle  ill  the  four  Provinces  of  the  Union  of  South  Africa,  and  the  imports 
and  exports  of  beef  since  1903  are  presented.  Since  1915  imports  have  been 
r.egllKil>le,  while  exports  have  greatly  increased. 

Mana^inj;  sheep  on  North  Dakota  farms,  W.  F.  LaGrange  {N.  Dak.  Aqr. 
Col.  Ext.  Circ.  35  (1920),  pp.  23,  figs.  IJ^). — The  purchase  of  stock,  sale  contracts, 
feeding  for  market,  breeding  and  the  care  of  pregnant  ewes,  wintering  the 
(lock,  and  pastures  are  discussed.  There  is  a  section  on  sheep  diseases  and 
parasites  by  P.  JFcMnhan. 

A  suggested  plan  for  marketing  Kentucky  wool,  T.  R.  Humphrey  (Ky. 
Agr.  Col.  Ert.  Circ.  79  (1920),  pp.  11,  fig.  1). — Wool  auctions,  regional  or  State, 
are  advocateil  in  place  of  county  pools. 

[Hog  grazing  in  Louisiana],  A.  F.  Kidder  and  G.  D.  Cain  (Louisiana  Stas. 
Rpt.  1919,  pp.  16,  3'/). — At  Baton  Rouge  the  following  results  were  obtained  in 
a  practical  lioggiug-off  test  in  1919:  (1)  A  2-acre  plat  of  corn  and  peas  (esti- 
mated yield,  28  bu.  corn  and  5.5  bu.  peas  per  acre)  produced  620  lbs.  of  pork; 
(2)  a  2.75-acre  plat  of  sweet  potatoes  (55  bu.  per  acre)  and  4.25  acres  of  corn 
(9.5  bu.)  and  soy  beans  (5  bu.)  produced  1,423  lbs.  of  pork;  and  (3)  a  2-acre 
plat  of  sweet  potatoes  (140  bu.)  and  3.25  acres  of  soy  beans  (8  bu.)  plus  12 
bu.  of  corn  produced  1,617  lbs.  of  pork.  There  were  35  hogs  used  and  the  feed- 
ing period  lasted  83  days. 

At  the  North  Louisiana  Substation,  a  group  of  52  shotes  and  pigs  gained  350 
lbs.  In  a  week  on  a  1.5-acre  plat  of  cowpeas.  A  group  of  50  shotes  and  pigs 
gained  700  lbs.  in  24  days  on  4.45  acres  of  corn  yielding  25  bu.  per  acre. 

[Hog  feeding  trials  at  the  Scottsbluff  Substation]  (Nebraska  Sta.  Rpt. 
1919,  pp.  29,  30).— A.  lot  of  10  shotes  on  a  full  feed  of  corn  and  with  access  to 
an  acre  of  undivided  alfalfa  pasture  gained  1,452  lbs.  in  90  days,  consuming 
3.7  lbs.  of  corn  per  pound  of  gain.  A  second  and  third  lot  received  a  2  per  cent 
corn  ration  for  the  first  60  days,  a  heavier  ration  (increasing  to  3  per  cent) 
the  next  30  days,  and  a  full  feed  of  corn  the  last  30  days.  Lot  2  had  access  to 
an  undivided  plat  of  alfalfa  and  made  a  total  gain  of  1,133  lbs.  during  the  120 
days.  Lot  3  had  access  to  a  divided  half  acre  plat  of  alfalfa  and  gained  1,168 
lbs.  in  120  days.  Lots  2  and  3  required,  respectively,  ^.85  and  3.92  lbs.  of  corn 
for  a  pound  of  gain. 

In  a  2-year  experiment  it  was  found  that  shotes  on  Turkestan  alfalfa  con- 
sumed 3.06  lbs.  of  corn  per  pound  of  gain,  while  those  on  common  alfalfa  con- 
sumed only  2.91  lbs.  Total  gains  were  also  less  on  the  Turkestan  plats,  and 
it  is  concluded  that  the  use  of  this  variety  for  hog  pastures  is  not  economical 
although  hogs  show  a  decided  preference  for  it.  Similar  results  have  recently 
been  reported  from  the  Huntley  (Montana)  Reclamation  Project  Experiment 
Farm  (E.  S.  R.,  43,  p.  465). 

A  third  experiment  was  a  comparison  of  methods  of  preparing  barley  for 
pigs  on  alfalfa  pasture.  It  took  3.29  lbs.  of  soaked  whole  barley  or  2.77  lbs. 
of  ground  barley  to  produce  a  pound  of  gain. 

Buying  !»og  feeds  cooperatively,  R.  C.  Ashby  (Swine  World,  8  (1920),  No. 
t,  pp.  81,  88). — A  sununary  of  the  cooperative  purchases  of  hog  feeds  in  16 
States.     In  some  cases  the  buying  was  done  through  farm  bureaus. 

The  Chinese  hog  and  Poland  Chinas,  H.  H.  Yao  (Swine  World,  8  (1920), 
No.  1,  pp.  63,  6/f). — The  author  presents  a  few  notes  on  hog  raising  in  China 
and  predicts  a  demand  for  imported  Poland  China  boars  to  grade  up  the  native 
black  hogs.  Chinese  hogs  are  not  fattened  previous  to  slaughter,  partly  because 
little  grain  is  available  for  feeding  purposes  and  partly  because  the  public 
seem  to  prefer  lean  meat. 
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Kansas  State  Live  Stock  Registry  Board,  F.  W.  Bell  {Kanfias  Sta.  Insp. 
Circ.  11  (1919),  pp.  127). — This  publication  contains  a  list  of  all  the  stallions 
licensed  in  Kansas  during  the  calendar  year  1919,  the  text  of  the  State  law 
requiring  registration  and  licensing,  a  statistical  discussion  showing  that  in  1910 
when  the  registration  law  went  into  effect  only  40.8  per  cent  of  the  licensed 
stallions  were  pure  bred  whereas  in  1919  the  percentage  was  67.4,  and  the  pro- 
ceedings of  the  annual  meeting  of  the  Kansas  Horse  Breeders'  Association.  The 
latter  includes  an  address  by  G.  M.  Rommel,  on  The  Horse  Situation  as  I  saw 
it  in  Europe  (p.  10).     European  demand  for  American  horses  is  prophesied. 

[Sunflower  silage  and  frozen  fish  for]  poultry,  M.  J.  Thompson  (Minne- 
sota Sta.,  Rpt.  Duluth  Substa.,  1918-19,  p.  24,  fig.  1). — It  is  reported  that  sun- 
flower silage  forms  a  good  winter  substitute  for  green  feed  in  poultry  feeding. 
The  sunflowers  were  ensiled  in  barrels,  each  holding  about  350  lbs.  Frozen  fish 
was  also  fed  successfully  during  the  winter  in  place  of  meat  scrap. 

The  value  of  soy  bean  meal  as  a  feed  for  chicks,  B.  F.  Kaupp  (Poultry 
Item,  21  (1919),  No.  9,  pp.  6,  7). — The  growth,  feed  consumption,  and  mortality 
records  of  nine  broods  of  Buff  Plymouth  Rock  chicks  hatched  at  different  dates 
in  1916  and  fed  a  mash  of  soybean  meal  and  sweet  skim  milk  are  reported.  These 
chicks  average  1.3  lbs.  in  weight  at  eight  weeks,  while  two  broods  fed  rolled 
oats  and  sweet  skim  milk,  average  1.15  lbs.  It  is  concluded  that  soy  beau  meal 
can  replace  rolled  oats  in  chick  feeding. 

Some  practical  data  on  the  amount  of  feed  required  to  jiroduce  a  dozen 
eggs  by  hens  of  different  breeds,  B.  F.  Kaupp  (Poultry  Item,  22  (1919),  No.  2, 
pp.  5-7). — The  author  averages  by  variety  and  year  the  annual  feed  consump- 
tion and  egg  production  in  1915-16  to  191S-19  of  flocks  of  Silver  Campines, 
Wj'andotte  (3  varieties),  Plymouth  Rock  (3  varieties),  Buff  Orpington,  Black 
Spanish,  Mottled  Houdan,  and  White  Leghorn  hens  at  the  North  Carolina  Experi- 
ment Station  and  gives  one  year's  results  with  Rhode  Island  Reds.  Averaging 
all  the  data  it  was  found  that  544  Campines  and  Leghorns  consumed  74  lbs.  of 
feed  per  hen  per  year  and  producetl  a  dozen  eggs  on  9.8  lbs.  of  feed.  The  annual 
average  consumption  of  the  414  birds  of  the  large  breeds  was  67.6  lbs.  and  a 
dozen  eggs  were  produced  for  every  12.1  lbs.  of  feed. 

Breeding  for  egg  production.  C.  H.  Burgess  (Michigan  Sta.  Quart.  Bill., 
2  (1920),  No.  4,  pp.  190-192,  fig.  r). — Improvement  in  winter  egg  production  in 
three  generations  of  selected  Barred  Plymouth  Rocks  and  Single  Comb  White 
Leghorns  is  reported. 

Egg-laying  tests  at  Hawkesbury  Agricultural  College,  eighteenth  year's 
results,  1919-20,  F.  H.  Harvey  and  .1.  Hadlington  (Agr.  Gaz.  N.  S.  Wales, 
31  (1920),  No.  5,  pp.  353-368,  figs.  6;  also  in  Dept.  Agr.  N.  S.  Wales,  Farmer's 
Bui.  131  (1920),  pp.  26,  figs.  6). — This  is  a  discussion  of  the  New  South  Wales 
contest  concluded  March  31,  1920.  Monthly  individual  egg  records  are  tabu- 
lated of  540  pullets.  The  testing  of  second-year  hens,  a  feature  of  the  previous 
contests  (E.  S.  R.,  42,  p.  874),  was  abandoned,  and  the  space  thus  made  available 
was  used  to  house  a  new  section  composed  of  standard-bred  pullers,  i.  e.,  pullets 
bred  by  persons  who  had  won  prizes  by  exhibiting  the  breeds  which  they  entered 
in  the  contest.     The  egg  records  of  these  pullets  are  considered  very  satisfactory. 

Studies  on  the  inheritance  of  egg-weight. — I,  Normal  distribution  of 
egg-weight,  P.  Hadley  and  D.  W.  Caldweul  (Rhode  Island  Sta.  Bui.  181 
(1920),  pp.  5-64.  pl-  1,  figs.  4t). — This  bulletin  deals  primarily  with  the  weights 
of  the  individual  eggs  laid  year  after  year  by  an  unselected  flock  of  39  White 
Plymouth  Rock  hens  hatched  in  May,  1910.  Two  hens  survived  to  lay  in  their 
eighth  year.  Incidental  use  is  also  made  of  some  data  secured  from  descendants 
of  the  flock. 
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TLere  wjis  a  distinct  tfiulency  for  each  heu  to  lay  eggs  of  characteristic  size. 
The  fmiiit'iK-y  curves  of  tlie  weiglits  of  tlie  eggs  of  iiuliviilnal  birds  were,  in 
general,  uuinKKlai  and  are  considered  fairly  syuinu'trical.  A  careful  investi- 
gation was  made  of  the  variability  of  the  first  year  records  in  order  to  determine 
the  relationship  between  the  standard  deviations  and  the  means.  Standard 
deviations  were  positively  correlated  with  the  means  and  covereti  a  wide  range. 
The  coetlicients  of  variability  covered  a  narrow  range  and  their  correlation 
with  the  means  was  substantially  zero.  Under  the  circumstances,  therefore, 
ihe  coefficient  of  variability  was  used  throughout  as  a  measure  of  variation. 

The  changes  In  the  weights  of  eggs  of  the  individual  hen  throughout  the 
year  were  found  to  be  fairly  consistent.  In  the  pullet  year  the  eggs  at  first 
were  small,  but  they  gradually  increased  in  size,  reaching  a  maximum  in 
April.  They  then  decreased  again,  but  later  reached  a  second  maxijnum  in 
September.  Seasonal  changes  in  later  years  were  similar  to  these,  although 
the  maxima  became  less  marked  in  the  course  of  time. 

No  certain  relationship  was  found  between  body  weights  of  the  birds  and 
the  average  weight  or  total  weight  of  the  eggs. 

It  is  planned  to  deal  with  the  relationship  between  egg  weight  and  number 
of  eggs  in  a  subsequent  publication  of  this  series,  but  a  practical  application  of 
the  relationship  between  the  sprijig  and  autumn  maxima  and  the  number  of 
eggs  has  been  noted  from  preliminary  papers  (E.  S.  K.,  42,  p.  770). 

Methods  of  pedigree  breeding  at  the  Government  Poultry  Farm,  R.  R. 
Slocum  {Amer.  Poultry  Advocate,  2S  (1920),  A'o.  8.  pp.  ^35-Jf37,  figs.  S).— The 
pedigree  hatching  baskets  and  the  chick-banding  system  in  use  at  the  U.  S. 
Experimental  Farm.  Beltsville,  Md.,  are  described.  The  chick  bands  employed 
are  No.  2  open  pigeon  bands.  These  are  stamped  in  duplicate,  one  for  each 
leg,  and  are  transferred  to  the  wings  as  permanent  records  after  three  weeks. 
Culling  equipment,  JIr.  and  Mrs.  G.  R.  Shoup  (Washington  Sta.,  West 
Wash.  Sta.  Mo.  Bui.,  8  (1920),  No.  4,  pp.  51,-58,  figs.  2).— The  authors  describe 
a  sorting  crate,  herding  screens,  catching  hook,  catching  net,  and  a  drop 
curtain  for  the  roosting  closet — devices  useful  in  catching  chickens  for  culling, 
transfer  to  other  quarters,  etc. 

The  sorting  crate  (4  by  2  by  1.5  ft.)  is  composed  of  slats  and  wire  netting, 
and  one  end  forms  a  sliding  door.  The  open  end  is  applied  to  the  hen  opening 
of  the  poultry  house,  and  the  birds  are  driven  in  with  the  aid  of  the  wire 
herding  scn^ens. 

The  relative  position  of  yolks  in  eggs  not  turned  for  a  period  of  three 
weeks,  B.  F.  Kaupp  (Jour.  Amer.  Assoc.  Instr.  and  Invest.  Poultry  Hush.,  6 
(1919),  No.  S,  pp.  22,  23,  pi.  1;  also  in  Poultry  Item,  22  (1920),  No.  6,  pp.  9,  10, 
figs.  2). — The  author  reports  the  observation  that  the  blastoderm  does  not 
adhere  to  the  shell  membrane  when  an  egg  is  kept  in  a  constant  position  for 
20  days,  and  cites  fertility  and  hatching  tests  with  700  eggs  which  indicate 
that  the  turning  of  eggs  held  for  incubation  is  without  definite  influence  on 
the  percentage  of  dead  germs. 

The  rate  of  growth  of  Single  Comb  White  Leghorn  chicks,  B.  F.  Kaupp 
(Jour.  Amer.  Assoc.  Instr.  and  Invest.  Poultry  Hush.,  5  (1919),  No.  8,  pp.  60- 
62). — The  author  repeats  the  growth  data  given  in  a  previous  paper  (E.  S.  R., 
39,  p.  577),  and  discusses  them  with  respect  to  the  amounts  of  feed  required 
per  unit  gain  each  week  for  the  first  eight  weeks. 

Poultry  [experiments  at  the  Nebraska  Station]  (Nebraska  Sta.  Rpt.  1919, 
pp.  11-lS). — Progress  reports  are  presented  of  (1)  selection  experiments  to  im- 
prove egg  production  and  early  maturity  of  pullets;  (2)  studies  of  the  con 
ditions  influencing  maturity,  and  (3)  a  study  of  the  physical  and  chemical 
characteristics  of  feeds  with  reference  to  their  palatabillty. 
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Maturity  is  measured  by  tlie  age  at  wiiich  the  first  egg  is  laid.  Breed  aver- 
ages for  tliis  age  were  determined  as  follows:  Single  Comb  White  Leghorn 
205.5  days,  Barred  IMymouth  Rock  239.2  days,  and  Single  Comb  Rhode  Island 
Red  250  days. 

Samples  cf  cornmeal  modified  in  flavor  by  the  addition  of  different  sub- 
stances (water,  acetic  acid,  sugar,  epsom  salts,  or  common  salt)  were  offered 
to  hens  that  had  received  no  feed  for  24  hours,  and  the  amount  of  each  con- 
sumed during  a  brief  feeding  period  was  observed.  Consumption  was  found  to 
be  independent  of  the  flavor  to  the  human  palate.  The  physical  consistency, 
however,  was  found  to  be  of  importance  in  determining  palatability.  Neither 
moist  ground  rye  nor  moist  wheat  bran  was  particularly  palatable  to  poultry, 
but  a  mixture  of  the  two  was  consumed  readily  and  this  is  attributed  to  a 
change  in  the  physical  condition.  Whole  rye  was  much  less  palatable  than 
moist  ground  rye. 

Poultry  culture  in  Maine,  past,  present,  and  future,  G.  P.  Coffin  {[Maine] 
Dept.  Ayr.  Bui.,  19  {1920),  No.  1,  pp.  Jf-18,  fig.  1). — The  author  presents  a  survey 
of  current  poultry  practices  in  Maine,  with  historical  notes. 

Canadian  farm  poultry,  M.  A.  Jull  {[Ste.  Anne  de  Bellevue,  Quebec]: 
Macdonald  College,  1920,  pp.  5-},  figs.  97). — This  manual  deals  with  the  breeding, 
feeding,  housing,  incubation,  marketing,  and  sanitation  problems  of  the  farmer 
who  produces  eggs  and  dressed  poultry.  Plans  for  various  types  of  poultry 
houses  are  given. 

Export  of  South  African  eggs  and  poultry,  year  1919,  W.  O.  John 
{Union  So.  Africa,  Dept.  Agr.  Jour.,  1  {1920),  No.  3,  pp.  258-260) .Statistics  of 
the  eggs  and  poultry  exported  to  Great  Britain  and  to  various  African  States 
from  the  Union  of  South  Africa  in  1919  are  tabulated.  This  is  the  first  year 
that  poultry  has  been  exported  on  a  commercial  scale. 

Concerning  rabbits,  F.  AV.  Arms  {Washington  Sta.,  West  Wash.  Sta.  Mo. 
Bui.,  8  {1920),  No.  4,  pp.  61-64). — The  author  reports  practical  feeding  experi- 
ments with  weanling  rabbits  (grades  of  the  Flemish  Giant  and  New  Zealand 
Red  breeds),  and  outlines  the  feeding  routine  followed  at  the  station  rabbitry. 

When  a  wet  mash  of  bran,  ground  barley,  alfalfa  meal,  and  linseed  meal 
(2:3:4:1)  was  fed,  or  a  variant  of  this  in  which  2  parts  of  beet  pulp  re- 
placed 2  parts  of  alfalfa  meal,  the  gains  were  slow  and  expensive,  due  largely, 
it  is  thought,  to  the  absence  of  dry  roughage.  Each  mixture  was  fed  to  6  rab- 
bits for  55  days,  and  about  5  lbs.  of  the  first  mixture  was  required  for  a  pound 
of  gain. 

In  another  comparison,  lasting  40  days,  one  lot  of  6  animals  gained  45.5 
lbs.  on  105  lbs  of  a  mixture  of  beet  pulp,  bran,  and  corn  meal  (1:1:1),  and  47 
lbs.  of  dry  alfalfa  meal,  while  a  similar  lot  gained  49  lbs.  on  120  lbs.  of  beet 
pulp,  bran,  and  oats  (2:3:2),  and  65  lbs.  of  alfalfa  hay.  In  each  case  the 
animals  had  all  the  alfalfa  they  would  eat. 

In  36  days  17  3-lb.  rabbits  gained  42.75  lbs.  on  129  lbs.  of  a  mash  of  alfalfa 
meal,  beet  pulp,  oats,  bran,  and  corn  meal  (1:1:2:2:1),  and  67  lbs.  of 
alfalfa  hay.  The  first  three  ingredients  of  the  mixture  were  soaked  over  night 
and  added  to  the  bran  and  corn  before  feeding. 

DAIRY  FAKMING— DAIRYING. 

Studies  in  milk  secretion. — V,  On  the  variations  and  correlations  of  milk 
secretion  with  age,  J.  W.  Gowen  {Genetics,  5  {1920),  No.  2,  pp.  111-188,  figs. 
9). — This  is  a  biometrical  study  of  the  total  milk  yields  in  tfee  first  eight 
months  of  each  lactation  of  the  cows  in  a  .Jersey  herd  where  the  production 
records  date  back  to  1897.     The  foundation  stock  were  Island  cattle,  and  the 
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herd,  which  is  located  In  western  Virginia,  has  been  under  a  uniform  system  of 
management  and  apparently  selection  on  a  basis  of  yield  has  not  been  exten- 
sively practiced.     Kecords  of  1,741  lactations  were  used  in  the  study. 

The  data  showing  the  change  in  production  with  age  were  fitted  by  the 
method  of  least  squares  to  an  equation  of  the  type  previously  used  by  Pearl  and 
his  collaborators  for  similar  data,  the  equation  in  this  case  being 

1/=33S7.912— 99.S8;U— 0.4.87a.-'+289G.219  log.oO? 
where  y  is  the  8-nionths  milk  yield  in  pounds  and  the  age  in  years  equals 
1.25-|-0.5a'.  According  to  this  foruuila  the  age  of  maxinuim  yield  is  7  years  2.4 
months.  Since  similar  equations  have  been  used  successfully  to  describe  growth 
changes,  it  is  suggested  that  the  change  in  milk  yield  with  age  is  due  to  growth 
of  the  udder, 

Pearson's  generalized  probability  curves  were  fitted  to  the  frequency  distribu- 
tion of  eacli  age.  Eight  of  the  nine  curves  belonged  to  tyiies  I  or  II,  and  sinte 
they  were  not  markedly  unsymnietrical  it  was  found  that  the  distribution  could 
also  be  satisfactorily  graduated  by  the  normal  curve — a  result  which  justifies 
the  procedure  of  Rietz  (E.  S.  R.,  22,  p.  278)  in  estimating  the  "  tail  frequencies  " 
of  advanced  registry  data  (i.  e.,  the  records  eliminated  through  the  requirement 
of  mininmm  production  for  entry)  by  means  of  the  normal  curve. 

The  last  sections  of  the  paper  deal  with  the  mutual  correlations  of  the  differ- 
ent lactation  records  of  a  cow  and  also  the  correlation  between  particular  lacta- 
tion records  and  the  total  of  the  first  five  lactations.  The  general  results  have 
been  noted  from  the  author's  abstract  in  Maine  Station  Bulletin  283  (E.  S.  R., 
43.  p.  174). 

The  variation  of  milk  secretion  with  age  in  Jersey  cattle,  J.  W.  Gowen 
{Maine  Sta.  Bui.  2S6  {1920),  pp.  ^5-60).— This  is  an  abstract  of  the  preceding 
publication  with  the  exception  of  the  material  in  the  last  sections. 

Rules  for  testing  dairy  cows  for  advanced  registration,  J.  B.  Fitch  and 
F.  W.  Atkeson  {Kansas  Sta.  Circ.  82  {1920),  pp.  12,  fig.  1). — Includes  breed 
regulations  and  rules  for  supervisors. 

Sunflower  silage  {Michigan  Sta.  Quart.  Bui.,  2  {1920),  No.  J,,  pp.  163,  16^).— 
Sunflowers  chopped  and  put  in  a  silo  with  corn  silage  above  and  below  were  fed 
the  following  winter  to  dairy  cows.  During  a  week  of  sunflower  silage  feeding, 
the  milk  produced  by  24  cows  was  11.65  per  cent  lower  than 'the  yield  in  the 
previous  week  when  corn  silage  was  fed.  There  was  some  recovery  in  the  third 
weelc  when  both  kinds  of  silage  were  fed  in  equal  amounts,  but  a  return  almost 
to  the  sunflower  silage  level  in  the  fourth  week  when  corn  silage  alone  was  fed. 
"  In  this  feeding  trial  sunflower  silage  compared  very  unfavorably  with  corn 
silage.  However,  the  drop  in  milk  flow  when  the  cows  were  changed  from  the 
mixed  corn  and  sunflower  silage  to  clear  corn  silage  would  indicate  that  the 
mixture  may  be  preferable  to  straight  corn  silage,  and  work  along  this  line  will 
be  contiinictl  during  the  coming  season," 

Wild  sunflowers  for  silage,  J.  B.  Fitch  {Breeder's  Gaz.,  78  {1920),  No.  7, 
p.  254). — Wild  sunflowers  in  full  bloom  were  cut  at  the  Kansas  Experiment 
Station  and  "  put  into  a  silo  between  layers  of  corn  silage."  The  material  was 
fed  to  dairy  cows  in  place  of  corn  silage,  but  they  ate  it  sparingly,  declined  in 
milk,  and  lost  in  weight.  Part,  at  least,  of  the  poor  success  is  attributed 
to  the  late  cutting. 

Silage  crops  [at  the  Scottsbluff  Substation]  {Nebraska  Sta.  Rpt.  1919,  p. 
28). — It  Is  stated  that  a  comparison  between  corn  and  sunflowers  as  silage 
crops  is  under  way.  "  The  silage  made  from  sunflowers  is  less  desirable  than 
that  made  from  corn.  Dairy  cows  eat  this  silage  fairly  well,  however,  and  their 
milk  flow  seems  to  hold  up  nearly  as  well  as  on  corn  silage." 
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A  study  of  the  factors  involved  in  producing  milk  in  North  Carolina, 

S.  Combs  and  J.  B.  Bain  (N.  C.  Dept.  Agr.  Bui.,  4I  (1920),  No.  5,  pp.  SO,  figs. 
2). — This  is  a  study  of  the  cost  of  producing  marliet  milli  for  small  cities  In 
Guilford  and  Forsyth  Counties,  conducted  by  the  North  Carolina  Experiment 
Station  in  cooperation  with  the  Dairy  Division  of  the  U.  S.  Department  of 
Agriculture.  The  survey  was  begun  in  August,  1915,  and  lasted  two  years. 
Field  agents  paid  monthly  visits  to  13  farms  the  first  year  and  14  farms  the 
second.  The  records  cover  557  cow  years.  The  averge  production  per  cow 
was  4.908  lbs.  of  milk  the  first  year  and  4.922  lbs.  the  second.  Tlie  following 
table  summarizes  the  main  results  for  the  two  years : 

Miscellaneous  eJcpendiUires  and  amounts  of  feed  and  labor  required  for  milk 
production  iti  North  Carolina. 


Bed- 

Cred- 

Basis of  computation 
and  season. 

Mill 
Iced. 

Home- 
grown 
grain. 

Le- 
gume 
hay. 

Other 
hay. 

Stover 
and 
fod- 
der. 

Silage, 
etc. 

Hu- 
man 
labor. 

Horse 
labor. 

ding 
and 
pas- 
ture 
costs. 

Mis- 
cellan- 
eous 
costs.' 

its  for 
calf 
and 
ma- 
nure. 

Per  cow: 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Hrs. 

Hrs. 

November  to  April 

1,394 

40 

494 

1,275 

176 

4,499 

173.2 

44.0 

SO.  48 

S13.30 

$11.48 

May  to  October — 

1,161 

19 

189 

344 

366 

2,121 

163.1 

42.7 

4.99 

12.07 

8.57 

Entire  year 

2,555 

69 

683 

1.619 
Lbs. 

542 

6,620 

336.3 

86.7 

5.47 

25.37 

20.05 

Per  100  lbs.  milk: 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Hrs. 

Hrs. 

as. 

Cts. 

Cts. 

November  to  April 

56.2 

1.6 

19.9 

51.5 

7.1 

181.5 

7.0 

1.8 

2.0 

53.7 

46.3 

May  to  October 

47.6 

.8 

7.8 

13.9 

15.2 

87.0 

6.7 

1.8 

20.5 

49.5 

35.2 

>  Excluding  changes  in  inventory  values  of  cows. 


The  cost  of  feed  and  pasture  totaled  54.8  per  cent  of  the  gross  cost,  labor 
28.6  per  cent,  and  niLscellaneous  charges  (including  bedding)  16.6  per  cent. 
Credits  formed  12.2  per  cent  of  the  gross  cost  and  appreciation  in  value  of 
cows  3.4  per  cent.  A  managerial  charge  is  not  included  in  this  computation. 
In  the  winter  50.3  and  in  the  summer  46.7  per  cent  of  the  labor  used  was 
employed  for  milk  production ;  the  rest  was  used  for  cooling,  bottling,  and 
distributing  the  milk.  About  18  per  cent  of  the  labor  was  done  by  women  and 
children  winter  and  summer. 

The  feed  and  labor  requirements  per  100  lbs.  of  milk  on  a  year  basis,  noted 
from  a  preliminary  report  (E.  S.  R.,  43,  p.  469),  are  not  repeated  in  the  final 
publication. 

Requirements  and  cost  of  producing  market  milk  in  northwestern  In- 
diana, J.  B.  Bain  and  R.  J.  Posson  ([/.  S.  Dept.  Agr.  Btil.  S58  (1920),  pp.  31, 
figs.  8). — This  study  of  the  cost  of  producing  milk  in  Porter  County,  Ind.,  for 
the  Chicago  market  extended  over  the  same  period  as  the  North  Carolina 
study  noted  above  and  was  conducted  according  to  the  same  general  plan,  the 
Dairy  Division  cooperating  with  the  agricultural  extension  service  of  Purdue 
University. 

In  1915-16  records  were  secured  from  334  cows  in  16  herds  with  an  average 
production  of  6,877  lbs.  of  milk.  In  the  following  year  there  were  records  of 
404  cows  in  21  herds  and  the  average  production  was  6,987  lbs.  The  butter- 
fat  test  averaged  about  3.7  per  cent.  There  was  about  the  same  proportion  of 
dry  cows  (12  or  13  per  cent)  in  summer  and  winter.  The  calf  crop  was  87 
per  cent  a  year  divided  equally  between  winter  and  summer. 

The  table  following  gives  the  main  results  and  shows  the  influence  of  season 
of  year. 


1920) 
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Miscellaneous  expenditures  and  amounts  of  feed  and  labor  required  for  milk 

production  in  Indiana. 


Bed- 

Cred- 

Ilasls of  computation 

Mill 

Home- 

Le- 

Otlier 

Stover 
and 

Sila?e, 

Hii- 

Horse 

dine 
and 

Mis- 
cellan- 

its for 
calf 

and  season. 

feed. 

grain. 

liay. 

hay. 

fod- 
der. 

etc. 

labor. 

labor. 

pa.s- 
ture 
costs. 

eous 
costs.' 

and 
ma- 
nure. 

Per  cow: 

ift.i. 

IM. 

X,6.t. 

Lbs. 

Lbs. 

Lbs. 

nrs. 

Hts. 

November  to  April 

707 

659 

8.S7 

862 

()16 

5,224 

90.1 

8.9 

$1.31 

$13.  07 

$21. 44 

May  to  •  >ctober 

401 

187 

536 

278 

116 

2,042 

74.4 

7.4 

10.49 

12.79 

6.99 

Kntire  ve:»r 

1.198 

848 

1,424 
Lbs. 

1,143 

7:!4 

7  276 
Lbs. 

164.  5 

16.2 

11.  SO 

25.91 

28.43 

Per  100  lbs.  milk: 

Lbs. 

Lbs. 

Lbs. 

Hts. 

Hrs. 

Cts. 

Cts. 

Cts. 

November  to  April 

20.0 

1S.6 

25.1 

24.3 

17.4 

147.6 

2.5 

0.3 

3.7 

36.  S 

60.5 

May  to  October.... 

14.  S 

5.5 

15.8 

8.2 

3.4 

60.1 

2.2 

.2 

30.8 

37.5 

20.6 

I  Excluding  changes  in  inventory  values  of  cows. 


The  figures  for  bedding  and  piL-^ture  costs  and  the  credits  given  in  the  table 
are  the  averages  of  tlie  two  years  as  reported  by  the  authors,  and  were  computed 
to  provide  more  direct  comparison  with  the  North  Carolina  data.  The  bedding 
charges  apply  exclusively  to  the  winter  season  and  the  pasture  charges  to  the 
summer. 

On  a  year  basis  the  percentage  distribution  of  the  Items  in  the  gi'oss 
cost  was  as  follows:  Feed  49.4,  pasture  8.2,  labor  19.5,  miscellaneous  21.6,  and 
depreciation  on  cows  1.3.  No  charge  was  made  for  managerial  ability.  The 
allowance  for  calves  was  6.8,  and  for  manure  15.5  per  cent  of  the  gross  co.st 
plus  depreciation.  In  the  winters  80  per  cent,  and  in  the  summers  76.5  per 
cent  of  the  labor  was  used  for  production  of  milk,  as  distinct  from  handling 
and  hauling.  Women  and  children  performed  15  per  cent  of  the  total  labor 
in  the  winter,  and  over  19  per  cent  in  the  summer. 

The  production  of  clean  milk  and  cream  for  industrial  purposes,  J. 
PosTMA  (Lolcta,  Calif.:  Author,  1P20,  pp.  55,  figs.  9). — This  booklet  is  designed  as 
a  nontechnical  guide  for  dairymen  and  milkers  in  the  production  of  clean  milk 
and  cream.  It  emphasizes  particularly  the  necessity  of  a  high  grade  of  raw 
product  in  dairy  manufacturing,  and  gives  directions  for  the  proper  use  and 
care  of  appliances  on  the  farm. 

Milking  machines:  V,  The  production  of  high  grade  milk  with  milking 
machines  under  farm  conditions,  J.  ^V.  Bright  {New  York  State  Sta.  Bui. 
472  (1920),  pp.  27,  pis.  4,  figs.  6). — The  author  describes  the  degree  of  success 
attained  witli  milking  machines  on  three  farms  furnishing  milk  to  Geneva, 
the  city's  milk  supply  being  under  the  control  of  the  station  staff.  Milk  from 
two  of  the  farms  was  unsatisfactory  from  a  sanitary  standpoint,  and  visits  to 
the  farms  revealed  in  one  case,  imperfect  cleaning  of  the  metal  parts  of  the 
milker,  and  In  the  other,  poor  sterilization  of  the  teat  cups  and  rubber  parts, 
and  Inadequate  cooling  of  the  milk.  When  these  faults  were  corrected  a 
good  grade  of  milk  was  produced.  On  the  third  farm  the  dairyman,  upon 
installing  a  machine,  adni)ted  the  station's  cleaning  methods  to  his  own  condi- 
tions so  successfully  that  he  has  maintained  an  almost  perfect  record  for 
producing  milk  of  low  germ  content. 

Tlie  previous  studies  in  this  .series  have  been  noted  (E.  S.  II.,  41,  p.  277). 

Observations  on  milking  machine,  M.  J.  Thompson  [Minnesota  Sta.  Rpt., 
Duluth  Substa.,  191S-19,  p.  25). — Records  are  cited  showing  increased  yields  of 
milk  after  the  installation  of  a  milking  machine  at  the  Duluth  Substation. 

The  straining  cloth  and  bacterial  contamination  of  milk,  K.  K.  Ashwokth 
and  W.  F.  Landon   {Milk  Dealer,  9   (1920),  A'o.  7,  p.  50).— Cloths  in  use  for 
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straining  milk  sent  to  the  District  of  Columbia  were  collected  after  the  usual 
farm  cleaning  and  examined  bacteriologically.  Counts  of  total  bacteria  ranged 
from  6,000  to  430,000,000  per  0.01  sq.  ft.  Colon  organisms  and  streptococci 
were  numerous  in  niaiiy  cases. 

Number  of  bacteria  on  the  lips  of  milk  bottles  and  their  significance, 
R.  S.  Deaestyne  and  C.  L.  Ewing  {Amer.  Jour.  Pub.  Health,  10  (1920),  No.  6, 
pp.  533-535). — Counts  are  recorded  of  the  number  of  bacteria  collected  (by 
swabbing)  from  the  rims  of  50  bottles  of  pasteurized  milk  delivered  to  con- 
sumers in  Baltimore,  Md.,  and  50  bottles  of  raw  milk  delivered  in  Alexandria, 
Va.  Half  the  Baltimore  samples  bore  over  5,000  bacteria,  and  half  those  from 
Alexandria  over  50,000  bacteria.  The  hands  of  deliverymen,  dust  from  the 
air,  flies,  cats,  and  dogs  are  listed  as  sources  of  contamination. 

The  accuracy  of  bacterial  counts  from  milk  samples,  R.  S.  Breed  and 
W.  A.  Stocking,  je.  {New  York  State  Sta.  Tech.  Bui.  75  (1920),  pp.  3-97).— 
Three  series  of  parallel  bacteriological  analyses  of  milk  samples  by  workers  at 
Geneva  and  Ithaca  are  reported.  Results  from  two  of  the  series  have  been 
noted  from  a  preliminary  report  (E.  S.  R.,  38,  p.  579).  In  the  third  series, 
which  was  mainly  a  repetition  of  the  second  (the  samples  being  inoculated 
with  a  colon  organism),  a  still  greater  uniformity  was  secured  both  in  the 
plate  counts  and  in  the  direct  counts  with  a  microscope. 

There  was  a  close  agreement  between  the  microscope  counts  of  isolated  groups 
(clumps)  of  one  or  more  organisms  and  the  agar  plate  counts.  "The  average 
number  of  individuals  in  the  clumps  of  bacteria  present  commonly  varied 
between  two  and  six,  but  at  times  (when  streptococci  were  present)  greatly 
exceeded  these  numbers.  As  the  data  indicate  that  the  clumps  are  only  very 
poorly  broken  apart  in  the  processes  ordinarly  used  in  preparing  dilution  waters, 
the  plate  counts  did  not  represent  the  full  number  of  bacteria  present." 

The  lactic  acid  bacteria,  S.  O.  Jensen  {K.  Danske  Vidensk.  Selsk.  Skr., 
Naturvidensk.  og  Math.  Afd.,  8.  ser.,  5  {1919),  No.  2,  pp.  81-196,  pis.  5i).— This 
is  an  elaborate  monograph  (written  in  English)  on  the  lactic  acid  bacteria, 
emphasizing  particularly  the  cultural  features  and  the  sources  of  energy  and 
nutriment  utilized  by  the  species  considered.  It  is  based  on  10  years'  work 
and  the  cultivation  of  330  strains  isolated  from  dairy  products,  animal  feces, 
and  plant  materials. 

The  lactic  acid  bacteria  are  considered  a  natural  group  composed  of  immotile, 
sporeless.  Gram-positive,  rod-  and  sphere-  forms,  which  are  lacking  in  catalase 
and  which  in  fermenting  sugar  form  chiefly  lactic  acid.  Whether  the  lactic 
acid  is  dextrorotary  or  laevorotary  is  found  to  be  an  important  diagnostic 
character,  since  the  optical  properties  are  not  influenced  by  the  kind  of  sugar 
fermented.  Five  genera  (Thermobacterium,  Streptobacterium,  Betabacterium, 
Streptococcus,  and  Betacoccus)  comprising  22  species  are  recognized  as  true 
lactic  acid  bacteria,  and  two  genera  (Microbacterium  and  Tetracoccus)  are 
regarded  as  closely  related.  Except  for  Streptococcus,  which  is  redefined, 
these  generic  names  are  new.  A  number  of  changes  in  the  designation  of 
species  are  also  introduced. 

The  true  lactic  acid  bacteria  are  incapable  of  breaking  down  uncombined 
amino  acids,  and  relatively  few  have  marked  proteolytic  action.  "  The  cocci 
which  split  up  casein  decompose  it  gradually  through  peptones  to  amino  acids; 
the  casein-splitting  rod  forms,  however,  peel  off  the  mono-amino  acids  from 
the  casein  molecule  without  previous  formation  of  peptone.  From  the  pep- 
tones, the  lactic  acid  bacteria  appear  to  form  a  quantity  of  polypeptids,  which 
are  not  precipitated  by  phosphotungstic  acid."  ^i 
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Whon  cultivated  in  rnill<  many  of  the  lactic  acid  bacteria  were  observed  to 
l)rodu(v  sllnic.  imrticularly  at  low  temperatures,  tbrouKl»  the  swelling  up  of 
the  more  or  less  distinct  capsules  surrounding  the  colls  at  certain  stages  of  the 
culture.  Streptococcus  cremoris  (new  name),  the  distinctive  organism  in 
starters  Used  in  butter  making,  also  produced  ropy  milk.  The  best  strains  of 
8.  cremoris  for  butter  making  seem  to  have  the  least  power  of  fermenting  sac- 
charose, maltose,  and  dextrin. 

Some  results  with  experimental  cheeses  made  from  practically  germ-free 
milk  inoculated  with  pure  cultures  of  lactic  acid  bacteria  are  briefly  reported. 
In  all  cases  putrefactive  fermentations  were  greatly  reduced.  Strcptohacterium 
casci  (=Bactcrium  ca!<ci  a)  was  the  most  satisfactory  when  high  temperatures 
are  not  used  in  the  process  of  manufacture,  with  Streptococcus  lactis  (=/S. 
tactions)  and  S.  cremoris  next  in  value.  Tetracoccus  liquefaciens  {=]ilicro- 
coccus  casci  liquefaciens)  made  the  cheese  rather  soft  and  imparted  a  flavor 
resembling  "  Danish  Swiss  "  or  "  liussian  Steppe  "  cheese.  For  cooked  cheese, 
previous  results  indicating  the  value  of  Thermohacterium  helveticum  {—Bac- 
terium casei  e)  are  confirmed.  The  thermobacteria  are  characterized  by 
ability  to  withstand  heat. 

Rehition  between  lactic  acid  production  and  bacterial  growth  in  the 
souring  of  milk,  J.  C.  Baker,  J.  D.  Bkew,  and  H.  J.  Conn  {New  York  State 
Sta.  Tech.  Bui.  74  {1919),  pp.  24,  figs.  5). — Two  samples  from  the  same  cow  of 
pasteurized  skim  milk  low  in  bacteria  were  each  inoculated  with  a  different 
culture  of  Streptococcus  laciicus  and  incubated  at  25°  C.  Determinations  of 
acidity  and  number  of  bacteria  were  made  at  hourly  or  half-hourly  intervals 
through  10  iiours,  beginning  15  hours  after  inoculation.  Loss  systematic  ob- 
servations were  made  at  later  periods,  and  some  supplementary  data  were 
secured  from  other  cultures. 

In  one  case  the  expected  increase  in  number  of  bacteria  (a  doubling  every 
generation)  was  approximately  realized,  but  in  the  other  case  the  rate  of  mul- 
tiplication was  much  slower  and  remained  fairly  constant  throughout  the  period 
of  systematic  observation.  This  behavior  is  attributed  to  the  attenuated  nature 
of  the  original  culture  (an  old  butter  starter)  ;  the  milk  was  not  curdled  in  24 
hours,  and  it  is  thought  that  many  of  the  organisms  had  lost  the  power  of 
growth. 

In  each  case  the  amount  of  acid  produced  was  approximately  proportional  to 
the  number  of  bacteria  present.  In  a  vigorous  culture  an  individual  cell  pro- 
duced between  5X10—"  and  10X10—"  mg.  of  lactic  acid  per  hour.  The  much 
higher  average  figure  (18X10—")  given  by  Rahn  (E.  S.  R.,  26,  p.  70S)  is  deemed 
subject  to  correction,  since  it  is  based  on  plate  counts.  The  authors'  deductions 
are  drawn  entirely  from  direct  microscope  counts,  although  plate  counts  were 
made  for  comparison.  The  former  avert! ged  1.8  times  the  latter,  and  the  latter 
were  approximately  equal  to  the  estimated  number  of  isolated  groups  counted 
by  the  microscope. 

At  the  time  of  curdling,  the  milks  contained  several  billion  bacteria  per  cubic 
centimeter.  The  rate  of  nmltiplication  became  slower  after  coagulation  and 
acid  formation  declined. 

Determination  of  keeping  quality  of  milk,  L.  H.  Cooledge  {Michigan  Sta. 
Quart.  Bui.,  2  {1920),  No.  4,  pp.  168,  169).— The  author  cites  data  illustrating 
the  value  of  the  milk  scoring  method  of  Cooledge  and  Wyant  (noted  on  p.  615) 
in  estimating  the  keeping  quality  of  milk  samples. 

The  question  of  city  milk  distribution,  F.  L.  Thomsen  {Hoard's  Dairi/- 
man,  59  {1920),  No.  8,  pp.  453,  461-410,  figs.  3).— Eleven  plans  for  the  distribu- 
tion of  milk  in  cities  are  outlined. 
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City  milk  plants:  Construction  and  arrangement,  E.  Kelly  and  C  E. 
Clement  (U.  S.  Dept.  Agr.  Bui.  8^9  (1920),  pp.  S5,  figs.  15).— The  authors 
present  a  series  of  suggestions  for  the  location  of  milk  plants,  the  construction 
of  the  building,  and  the  internal  arj-angements,  and  cite  illustrative  data 
secured  from  milk  plants  throughout  the  country  as  to  the  economy  in  labor, 
time,  and  space  of  different  layouts  and  operating  schemes.  Considerable  em- 
phasis is  placed  on  sanitary  requirements. 

It  was  not  found  economical  to  have  wagons  or  trucks  enter  the  building  to 
deliver  incoming  milk,  to  be  loaded  with  bottles,  or  to  return  empty  bottles,  and 
outside  sheltered  platforms  for  these  purposes  are  recommended.  The  bottled 
milk  may  advantageously  be  transferred  from  the  storage  room  to  the  exterior 
through  chutes.  Usually  a  considerable  saving  of  time  and  labor  occurs  when 
incoming  milk  is  dumped  and  then  pumped  to  the  receiving  tank  instead  of  being 
raised  by  conveyors  or  elevators. 

A  cooperative  milk  delivery  plant,  E.  Brown  (Hoard's  Dairyman,  60  (1920), 
No.  4,  pp.  109,  119,  figs.  2). — An  account  of  a  cooperative  milk  plant  organized  in 
1918  by  farmers  delivering  milk  to  Greenville,  I 'a. 

Cooperative  creameries  in  Minnesota,  N.  Radder  (Hoard's  Dairyman,  59 
(1920),  No.  8,  p.  .^78).— The  author  cites  the  data  published  in  Bulletin  184  of 
the  Minnesota  Experiment  Station  (E.  S.  R.,  42,  p.  391),  showing  the  success 
in  1917  of  cooperative  creameries  in  comparison  with  proprietary  and  cen- 
tralizer  creamei-ies,  and  quotes  a  statement  by  A.  J.  McGuire  indicating  greatly 
increased  business  since  then  by  the  cooperative  concerns,  of  which  there  were 
630  in  operation  in  the  State  in  1919. 

The  permit  system  of  cream  buying,  revised  by  H.  M.  .Tones,  L.  D.  Bush- 
NELL,  and  J.  B.  Fitch  (Kansas  Sta.  Insp.  Circ.  9  (1919),  pp.  7-57,  figs.  24)- — 
This  is  a  revised  edition  of  Bulletin  184  (E.  S.  R.,  29,  p.  879).  A  section 
on  cream  grading  has  been  added,  and  that  dealing  with  bacteriology  has  been 
extensively  modified. 

Sixth  annual  report  of  the  creamery  license  division  for  the  year  ending 
March  31,  1920,  O.  E.  Reed  and  T.  H.  Broughton  (Indiana,  Sta.  Circ.  97 
(1920),  pp.  S-16,  figs.  2). — This  report  differs  from  preceding  ones  (E.  S.  R.,  41, 
p.  777)  in  the  omission  of  the  names  of  testers  licensed,  and  the  condensing  of 
the  list  of  licensed  manufacturing  plants.  The  statistical  data  are  revised 
to  include  the  year  1919. 

Preservation  of  butter  for  long  periods  by  means  of  dehydrated  butter 
fat,  T.  Paul  (Landw.  Jahrb.  Bayern,  7  (1911),  No.  1,  pp.  S3-S7).— A  method  of 
dehydrating  butter  with  sodium  chlorid,  previously  noted  (E.  S.  R.,  39,  p.  282), 
is  outlined.  The  simplicity  of  the  process  and  its  utility  on  small  dairy  farms 
are  emphasized. 

Leaky  butter,  E.  H.  Fakrinoton  (N.  Y.  Prod.  Rev.  and  Anier.  Creamery,  47 
(1919),  No.  25,  pp.  988,  990,  992,  993).— This  paper,  read  at  a  meeting  of  the 
Wisconsin  Buttermakers'  Association,  includes  some  detailed  experimental 
data  as  to  the  causes  of  leakiness  secured  at  the  Wisconsin  Experiment  Station 
and  not  otherwise  x'eported.  Conclusions  drawn  from  this  investigation  have 
been  noted  (E.  S.  R.,  42,  p.  377). 

[British  cheese  making]  (Alin.  Agr.  and  Fisheries  [London's,  Leafiet,  1920, 
Nos.  S36,  pp.  6;  337,  pp.  4;  338,  pp.  4;  339,  pp.  4;  340,  pp.  4).— Leaflet  336  con- 
sists of  general  instructions  for  cheese  makers,  and  the  others  give  directions 
for  making  Cheddar,  Caerphilly,  Lancashire,  and  Cheshire  cheese,  respectively. 
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VETERINARY  MEDICINE. 

Veterinary  materia  niedica  and  therapeutics,  K.  Winslow  (Chicago: 
Amer.  Vet.  Pub.  Co.,  1919,  8.  ed.,  rev.,  pp.  640,  figs.  22).— This  edition  of  the 
worli  previously  noted  (E.  S.  R.,  36,  p.  675),  which  is  bound  in  flexible  leather, 
has  been  wholly  revised  and  reprinted.  It  is  in  accord  with  the  ninth  edition 
of  the  U.  S.  Pharmacopoeia  (E.  S.  11.,  30,  p.  378),  and  contains  a  section  on 
hiolo^ical  therapy  by  A.  Eichhorn  (pp.  525-563).  The  matter  on  anthelmintics 
has  been  rovis«'(l  by  M.  C.  Hall. 

Veterinary  education  and  research  in  South  Africa,  A.  Theileu  (Union 
So.  Africa,  Dcpt.  Agr.  Bui.  5  (1920),  pp.  6;  also  in  Vet.  Jour.,  76  (1920),  No.  5^3, 
pp.  S26-S31). — This  is  an  address  delivered  by  the  Director  of  Veterinary  Edu- 
cation and  Research  at  Pretoria,  on  April  9,  1920,  on  behalf  of  the  newly  founded 
veterinary  faculty  of  Transvaal  University  College. 

Report  of  the  New  York  State  Veterinary  College  for  the  year  1918-19 
(Rpt.  N.  Y.  State  Vet.  Col.,  1918-19,  pp.  222,  pis.  17,  figs.  i5).— Papers  presented 
in  this  report  include  tlie  following:  Researches  in  Regard  to  Immuni/.in;; 
Younp:  Pigs,  by  R.  R.  Birch  (pp.  73-90)  ;  Researches  in  the  Disease  of  Breed- 
ing Cattle,  with  Observations  upon  the  Diseases  Interfering  with  Reproduction 
in  Sheep  and  Swine,  by  W.  L.  Williams  and  C.  M.  Carpenter  (pp.  91-92)  ; 
A  Standard  for  Pleasuring  the  Reproductive  and  Dairy  Efliciency  of  Cattle 
(pp.  92-101)  ;  The  Experimental  Evidence  of  the  Power  of  Bacillus  abortus 
of  Bang  to  Cause  Abortion  (pp.  101-109)  ;  Tlie  Nature  of  Contagious,  Infectious, 
or  Epizootic  Abortion  in  Cattle  (pix  110-115)  ;  Cervicitis  (pp.  116-121),  Death 
and  Maceration  of  Fetuses  of  Swine  (pp.  122-124),  and  Diseases  of  the  Genital 
Organs  of  Sheep  Associated  with  Abortion  (pp.  12.5-128),  all  by  W.  L.  Wil- 
liams; Differential  Features  between  Melanosis  and  Melanosarcoma,  by  S.  A. 
Goldberg  (pp.  158-182)  ;  Experiments  on  the  Intradermal  Test  for  Bacterium 
pullorum,  by  M.  Scherago  and  J.  P.  Benson  (pp.  183-191)  ;  and  the  Bovine 
Tuberculosis  Problem,  by  V.  A.  Moore  (pp.  192-217). 

Proceedings  of  the  Wisconsin  Veterinary  Medical  Association,  edited  by 
F.  B.  Hadi.ey  (Proc.  Wis.  Vet.  Med.  Assoc,  5  (1920),  pp.  129,  figs.  2).— Among 
the  papers  here  presented  are  the  following:  Hog  Cholera  v.  Hemorrhagic 
Septicemia,  by  J.  T.  Purcell  (pp.  52-57)  ;  Practical  Hints  for  Vaccinating  in 
the  Field,  by  L.  B.  Huff  (pp.  50-60)  ;  Necrophorus  Infection  of  Swine,  by 
B.  A.  Beach  (pp.  01-63)  ;  Collecting  and  Shipping  Veterinary  Specimens  for 
Laboratory  Examination,  by  F.  B.  Hadley  (pp.  64-79)  ;  Sterility  of  Cows  and 
its  Treatment,  by  H.  Lothe  (pp.  86-101)  ;  The  Intradermal  Test  and  Tubercu- 
losis Eradication,  by  O.  H.  Eliason  (pp.  10(5-111)  ;  and  Accredited  Herd  Testing, 
by  J.  S.  llealy  (pp.  111-117). 

E.xperiments  with  iodin-neol  preparations,  Dornis  (Ztschr.  Veterinark., 
S2  (1920),  A'o.  2,  pp.  27,  2S).— A  substitute  for  iodin  as  a  disinfectant  is  de- 
scribed consisting  of  a  solution  of  one  part  of  free  iodin  and  three  parts  of  a 
comjiound  of  iodin  with  ricinoleic  acid.  This  mixture  is  insoluble  in  water, 
(liflicultly  soluble  in  alcohol,  and  readily  soluble  in  ether-alcohol,  ether,  chloro- 
form, carbon  disulphid,  and  essential  and  fatty  oils.  The  iodin-neol  is  dis- 
I)ensed  either  as  a  powder.  In  a  sterilized  bolus  with  talc,  as  a  tincture  in  ethex'- 
alcohol,  or  incorporated  in  a  soap  salve. 

The  author  has  demonstrated  the  value  of  the  iodin-neol  bolus  in  wounds 
for  which  an  open  dressing  is  indicated.  As  an  antiseptic  under  permanent 
dressings,  as  in  the  case  of  hoof  operations,  the  tincture  is  preferred.  The 
latter  in  concentrated  form  is  recommended  as  a  mild  caustic,  and,  diluted  with 
one  or  two  parts  of  alcohol,  as  a  disinfectant  for  infected  wounds  of  all  kinds. 
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It  is  also  recommended  for  skin  disinfection  before  operations  and  in  the  treat- 
ment of  sl^in  diseases  of  parasitic  and  nonparasitic  nature. 

The  use  of  normal  horse  sermn  inoculation  in  the  treatment  of  sepsis, 
E.  Emkys-Roberts  (Jour.  Roy.  Army  Med.  Corps,  3Jf  {1920),  No.  Jf,  pp.  321-3.iJi, 
figs.  4). — A  number  of  case  reports  are  given  indicating  the  value  of  sub- 
cutaneous or  intramuscular  injections  of  normal  horse  serum  in  the  treatment  of 
human  septic  wounds.  In  discussing  the  nature  of  the  underlying  factor  or 
factors  responsible  for  the  encouraging  results  following  this  treatment,  the 
hypothesis  is  suggested  that  the  inoculation  of  the  serum  results  in  an  in- 
creased production  of  complement  or  complementogen,  which  is  immediately 
used  up  in  some  process  resulting  in  the  improved  condition  of  the  patient. 

On  the  toxin  for  leucocytes  produced  by  streptococci  (Streptoleucocidin) , 
Y.  Nakayama  (Jour.  Inject.  Diseases,  21  (1920),  No.  1,  pp.  86-100).— "  Strep- 
tococci, like  certain  other  bacteria,  produce  a  toxic  substance — apparently  a 
toxin — that  destroys  leucocytes.  In  serum-broth  medium  the  largest  amount  of 
streptoleucocidin  is  produced  in  from  10  to  24  hours ;  after  that  the  production 
falls.  The  largest  amount  of  leucocidin  was  obtained  in  broth  with  goat  serum 
and  horse  serum,  the  next  largest  amount  with  rabbit  serum,  while  guinea  pig 
serum  gave  the  least.  There  is  a  definite  relation  between  the  volume  of  pro- 
duction and  virulence — virulent  streptococci  produce  more  leucocidin  by  far 
than  avirulent,  which  may  produce  none  at  all. 

"  Streptoleucocidin  is  rendered  inactive  when  heated  to  from  58  to  60°  C.  for 
30  minutes,  and  it  is  an  unstable  substance.  Once  rendered  inactive  it  can  not 
be  made  active  again  by  the  addition  of  small  quantities  of  fresh  leucocidal 
culture  fluid.  The  leucocidin  and  leucocytes  unite  at  room  temperature  as  well 
as  in  the  ice  bos. 

"  Normal  serum  and  leucocytic  extract  possess  antileucocidal  action ;  this 
antiaction  is  lost  when  the  fluids  are  heated  at  70°  C.  for  30  minutes.  It  seems 
difficiilt  to  produce  antileucocidal  effects  by  immunizing  rabbits  with  strep- 
tococci, but  easier  by  injecting  leucocidal  culture  fluids.  Antileucocidal 
immune  serum  not  only  exercises  antileucocidal  action  against  homologous  and 
heterologous  streptoleucocidin,  but  also  possesses  strong  opsonic  powers,  ren- 
dering virulent  streptococci,  homologous  as  well  as  heterologous,  easily  phago- 
cytable.  Streptoleucocidin  appears  to  be  distinct  from  streptolysin,  and  anti- 
streptoleucocidin  does  not  neutralize  staphyloleucocidin." 

Some  observations  on  the  constitution  of  the  complements  of  different 
animals,  T.  J.  Mackie  (Jour.  Inununol,  5  (1920),  No.  4,  pp.  379-389). — "These 
experiments  elicit  striking  differences  in  the  constitution  of  the  complements  of 
different  animals  apart  from  their  relative  activity  with  hemolytic  immune  body 
and  venom.  In  the  case  of  human  and  rabbit's  serum  acting  on  ox  red  blood 
corpuscles,  plus  immune  body  venom,  the  complement  is  entirely  associated 
with  the  globulins  of  the  serum,  while  in  the  case  of  guinea  pig's  serum,  which 
represents  with  these  hemolytic  systems  a  much  more  powerful  complement, 
the  albumin  fraction  is  also  an  essential  constituent  of  the  complement. 
Whether  the  potency  of  a  complement  depends  on  the  presence  of  constituents 
associated  with  the  serum  albumin  is  a  matter  for  further  investigation.  In 
the  case  of  human  and  rabbit's  sera,  however,  acting  with  venom,  the  effect  of 
the  globulin  is  '  masked '  in  the  whole  serum  by  the  albumin,  while  in  the  case 
of  guinea  pig's  serum  the  albumin  also  contributes  to  the  full  action  of  the 
serum  along  with  the  globulin.  It  has  also  been  shown  how  the  albumin  of 
human  and  rabbit's  serum  may  inhibit  the  action  of  guinea  pig's  serum  globulin. 
In  the  case  of  horse's  serum,  the  activating  effect  with  venom  is  due  not  only  to 
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a  complement  body  represented  by  the  globulin  but  also  to  the  lecithin  contained 
in  the  albumin  Iraition." 

Anaplnsnis  and  anaplnsmosis  (Vet.  hcv.,  4  (1020),  No.  2,  pp.  100-16ff). — 
Six  recent  papers  on  the  subject  are  here  reviewed. 

Blackleg  infection  by  ingestion,  V.  Ronca  (CUn.  Vet.  [Milmi],  Rass.  Polizia 
Sanit.  e  Ig.,  ^3  {1920),  No.  7-9,  pp.  195-210).— This  is  the  report  of  a  series  of 
experiments  undertaken  to  determine  the  possibility  of  blackles;  infection 
(hroUKh  inpestion  of  the  causative  organism,  with  a  view  to  ascertaining  the 
possible  dariKers  of  blackleg  infection  thiouiih  feeding  in  infected  pastures. 
The  investigation  included  a  series  of  experiments  in  vitro  to  deterurine  the 
effect  of  the  digestive  juices  on  the  virus  and  in  vivo  to  determine  the  actfbn 
of  the  virus  when  introduced  into  the  gastro-inte.stinal  tract. 

The  digestive  juices  (gastric,  intestinal,  pancreatic,  and  bile)  of  cows,  swine, 
guinea  pigs,  asses,  and  dogs  had  no  effect  in  vitro  on  the  vlruience  of  the 
bacilli  and  spores  of  blackleg. 

Experimental  blackleg  infection  of  guinea  pigs  was  successful  only  with 
the  use  of  massive  doses  of  high  virulence.  By  direct  introduction  into  the 
intestines  of  a  solution  of  lactic  acid  followed  by  blackleg  virus  the  disease 
was  easily  produced.  The  organisms  thus  introduced,  entering  into  the  cir- 
culation, became  localized  by  preference  in  the  testicles,  which  showed  the 
characteristic  changes  of  the  infective  process. 

The  author  concludes  that  under  certain  favorable  conditions  blackleg  in- 
fection may  be  brought  about  by  ingestion  of  the  virus,  which,  unaltered  by 
pas.sage  through  the  stomach,  may  gain  access  to  the  circulation  through  some 
vulnerable  point  in  the  intestinal  cell  walls. 

Epizootic  lymphangitis  {Vet.  Rev.,  Jf  {1020),  No.  2,  pp.  l/,9-l 51). —This  is  a 
review  of  fnur  recent  papers  on  the  subject. 

A  new  immunity  reaction,  E.  Mkimcke  {Dent.  Med.  M'ehnschr.,  J/o  {1019), 
No.  SO,  pp.  821,  S22). — This  is  a  brief  description  of  the  lipoid-fixation  reaction 
for  glanders  previously  noted  (E.  S.  R.,  43,  p.  278). 

Bacilli  of  the  hog  cholera  group  (Bacillus  choleraj  suis)  in  man,  C.  Ten- 
HKOECK  {Jour.  Expt.  Med.,  32  {1920),  No.  1,  pp.  33-40). — This  report  of  investiga- 
tions by  the  Department  of  Animal  Pathologj'  of  the  Rockefeller  Institute 
for  Medical  Research  at  Princeton,  N.  J.,  has  been  summarized  as  follows: 

"  The  organisms  isolated  by  Hirschfeld  from  febrile  cases  resembling  para- 
typhoid fever  and  named  Paraty])hoid  C  can  be  placed  in  the  hog  cholera 
bacillus  group  by  their  agglutination  absorption  properties  though  they  are 
not  typical  culturally.  When  fed  to  a  pig  a  febrile  disease  resulted  from 
which  the  animal  recovered.  After  injection  of  hog  cholera  virus  the  organisms 
fed  were  found  generally  distributed,  and  some  of  them  had  lost  cultural  char- 
acters so  that  they  are  brought  into  tlie  class  of  typical  hog  cholera  bacilli 
except  for  their  low  virulence  for  rabbits.  While  hog  cholera  bacilli  have 
many  opportunities  to  infect  man,  they  either  are  not  able  to  grow  in  the 
human  body  or,  what  is  less  likely,  they  do  grow  and  lose  the  characters  that 
distinguish  thenr." 

Vaccination  against  sheep  po.\  with  sensitized  virus  in  the  department  of 
Bouches-du-Rli6ne  (France),  E.  Canaby  {Rcc.  M6d.  Vdt.,  95  {1919),  No.  I4, 
pp.  24S-2',8;  abs.  in  Trop.  Vet.  Bill.,  8  {1020),  No.  1,  pp.  61,  62).— Statistics  are 
given  from  the  author's  experience  indicating  the  success  of  the  method  of 
Bridr§  and  Boquet  (E.  S.  R.,  29,  p.  GSO)  of  vaccination  against  sheep  pox 
with   sensitized    virus. 

Etiological  studies  in  tuberculosis,  L.  Brown,  S.  A.  Petroff,  and  G.  Pes- 
QUEKA  {Amer.  Rev.  Tuberculosis,  3  {1919),  No.  10,  pp.  621-630).— In  these  studies 
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an  examination  has  been  made  of  possible  avenues  of  transmission  of  the 
tubercle  bacillus  as  determined  by  microscopic  examination  of  culture  media 
inoculated  from  the  material  under  examination,  and  by  tuberculous  infection 
in  guinea  pigs  inoculated  with  the  same  cultures. 

Negative  results  were  obtained  with  cultures  from  the  dust  of  rooms  in 
which  tuberculous  jwitients  were  living,  the  mouthpiece  of  a  telephone  used 
in  common  by  the  patients  at  a  tuberculosis  sanitarium,  washings  from  con- 
taminated hands  and  door  knobs,  and  food  contaminated,  by  infected  flies. 
Positive  results  were  obtained  from  unwashed  eating  utensils  and  from  pre- 
viously sterile  dishes  kissed  by  tuberculous  patients. 

The  bacteriological  characteristics  of  tubercle  bacilli  from  different  kinds 
of  human  tuberculosis,  A.  S.  Griffith  (Jour.  Path,  and  Bact.,  23  (1920),  No. 
2,  pp.  129-152). — This  report  gives  the  results  of  further  investigations  of  the 
types  of  tubercle  bacilli  in  human  tuberculosis,  in  continuation  of  studies  some 
of  which  have  been  previously  noted  (E.  S.  R.,  37,  p.  378).  The  cases  examined 
include  tuberculous  meningitis,  pulmonary  tuberculosis,  miscellaneous  cases,  and 
scrofulodermia.  The  main  objects  of  the  investigation  were  to  determine  the 
relative  proportions  of  the  human  and  bovine  types  of  tubercle  bacilli  in  dif- 
ferent kinds  of  human  tuberculosis,  and  the  frequency  of  occurrence  and  the 
distribution  in  the  human  body  of  various  strains  of  tubercle  bacilli. 

Of  the  12  cases  of  tuberculous  meningitis  examined,  10  were  caused  by  tlie 
human  type  and  2  by  the  bovine  type  of  tubercle  bacilli.  The  cow's  milk  which 
was  being  supplied  to  one  of  the  bovine  cases  proved  to  contain  virulent  bovine 
tubercle  bacilli  identical  with  the  strain  from  the  meningitis  of  the  child. 

Of  the  organisms  isolated  from  17  cases  of  pulmonary  tuberculosis  16  proved 
to  be  of  the  human  type  and  1  of  a  variety  of  tubercle  bacilli  recently  found  in 
various  kinds  of  human  tuberculosis  and  differing  in  certain  respects  from  both 
standard  bovine  and  human  tubercle  bacilli. 

The  miscellaneous  cases  included  3  of  bone  and  joint  and  S  of  glandular 
tuberculosis,  and  1  of  intramuscular  abscess.  The  organisms  isolated  from  9  of 
these  cases  were  of  the  human  type  and  3  of  the  bovine  type.  Of  the  latter 
cases,  one  is  considered  of  interest  as  being  "  the  first  case  in  which  the  bovine 
type  of  tubercle  bacillus  has  been  demonstrated  to  be  the  cause  of  human 
tuberculosis  which  was  apparently  primary  in  the  bronchial  glands." 

Of  52  cases  of  scrofulodennia  from  which  tubercle  bacilli  were  obtained,  32 
yielded  cultures  of  the  human  type  and  20  of  the  bovine  type.  Of  30  human 
strains  examined  culturally  26  showed  standard  and  4  attenuated  virulence. 
Of  the  bovine  strains  19  cultures  from  16  cases  showed  standard  virulence,  and 
6  cultures  from  4  cases  attenuated  virulence. 

The  6  lupus  cases  examined  furnished  3  cultures  of  the  bovine  type  and  3  of 
the  human  type,  all  of  attenuated  virulence.  In  this  connection  it  is  pointed  out 
that  there  is  apparently  a  close  relationship  between  attenuation  of  tubercle 
bacilli  and  nearness  of  the  tuberculosis  lesion  to  the  surface  of  the  body. 

The  information  so  far  collected  on  the  types  of  human  tuberculosis  is  sum- 
marized in  tables.  Of  a  total  number  of  1,068  cases,  803  were  of  the  human, 
194  bovine,  and  5  mixed  types  of  standard  virulence.  Atypical  cases  included  21 
of  the  human  type  considered  atypical  in  cultural  characteristics,  23  of  the 
human  type  atypical  in  virulence,  and  22  of  the  bovine  type  atypical  in  viru- 
lence. The  total  percentage  of  bovine  infections  was  20.7.  Classified  accord- 
ing to  age  the  percentages  of  bovine  infection  were  as  follows :  From  0  to  5 
years,  37.55  per  cent  of  221  cases ;  5  to  10  years,  29.55  per  cent  of  312  cases ; 
10  to  16  years,  14.66  per  cent  of  150  cases;  and  16  years  and  upward,  6.25  per 
cent  of  384  cases. 
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TIh>  lomplemont  fixation  tost  for  tuhrrculosis,  LI.  O.  von  Werel  {Jour. 
Iminuwtl.,  3  H'J2(J).  So.  2,  j>p.  159-225).— Th\s  is  the  report  of  an  extensive  in- 
vestiKutlon  of  tiie  ionii)leineiit  tixation  reaction  to  determine  its  valne  as  a 
routine  (lia;,Tiostic  test  for  tuberculosis.  The  report  includes  a  review  of  the 
literature,  a  description  of  the  technique  employed  in  the  study,  and  the  results 
of  the  study  of  the  influence  of  various  factors  upon  the  test.  These  may  be 
summarized  as  follows: 

The  1-hour  fixation  period  in  the  water  bath  at  37°  C.  appeared  to  be  the 
optimum  time  and  temperature  for  the  test.  Untested  pooled  complement  from 
6  or  more  puinca  pigs  pave  satisfactory  results,  while  if  but  one  guinea  pig  was 
used  special  testing  was  required.  Natural  sheep  hemolysin  was  markedly 
thermolabile,  but  did  not  depreciate  very  rapidly  due  to  aging  provided  the 
.serum  was  kept  sterile. 

Heating  tubercle  bacillus  antigen  at  100°  for  three  hours  did  not  seem  to 
Impair  its  antigenic  value.  The  addition  of  25  per  cent  alcohol  or  0.5  per  cent 
phenol  to  the  tinished  antigen  tended  to  make  it  more  or  less  anticomplementary. 
The  best  method  for  preparing  the  antigen  seemed  to  be  by  killing  the  bacilli 
with  alcohol  and  sterilizing  in  sinall  corked  vials  for  one  hour  on  two  or  three 
successive  days  to  kill  all  contaminating  spores  and  bacteria. 

•'  The  increase  in  the  strength  of  the  fixation  and  the  increase  In  the  per- 
centage of  positive  findings  after  preserving  the  patient's  sera  for  seven  days 
In  the  ice  chest  is  due,  probably,  to  one  or  more  of  the  following  reasons :  The 
formation  of  thermostable  antilysins  in  the  kept  sera,  loss  of  natural  antisheep 
amboceptor  due  to  aging,  loss  of  natural  antisheep  amboceptor  due  to  re- 
heating, and  other  unknown  nonspecific  causes.  This  change  in  sera  after 
pre.serving    in    the    ice    chest    for    one    week    is    apparently    nonspecific.  .  .  . 

"About  70  per  cent  of  all  types  of  tuberculosis  patients  except  those  clinically 
healed  or  inactive  gave  positive  fixation  results  on  repeated  tests.  Normal 
non tuberculous  cases  gave  almost  no  positive  results  on  repeated  tests.  Mod- 
erately and  far  advanced  cases  in  good  condition  showing  constitutional  symp- 
toms gave  an  average  of  85.2  per  cent  positive  fixations  for  all  six  .series. 

"  The  complement  fixation  reaction  will  not  be  very  valuable,  as  an  aid  in 
diagnosis,  to  the  tuberculosis  specialist  except  as  a  confirmatory  test.  However, 
a  p<jsitive  fixation  reaction  will  be  of  very  great  value  to  t^e  general  prac- 
titioner not  only  as  a  confirmatory  test  but  also  as  an  aid  in  diagno.sis  and 
prognosis." 

The  transmission  of  human  tuberculosis  to  fowls,  M.  C.  Barile  {Rec. 
M6d.  V6t.,  96  (1920),  No.  ^-6,  pp.  66-69).— Attention  is  called  to  the  conflicting 
views  regarding  the  possibility  of  the  transmission  of  the  tuberculosis  of  mam- 
mals to  fowls,  and  observations  are  reported  which  incline  the  author  to  the 
belief  that  human  tuberculosis  can  be  transmitted  to  fowls  through  ingestion 
of  sputum 

Vaccination  of  cattle  against  hemoglobinuria,  Proscholdt  (Berlin.  Tier- 
drztl.  Wchnschr.,  S6  (1920),  No.  12-13,  pp.  1SS-1S5). —This  is  a  brief  di.scussion, 
ba.sed  on  the  author's  experiences  of  the  value  of  vaccination  against  hemoglo- 
binuria.   The  following  recommendations  are  made: 

The  vaccination  should  be  done  in  the  spring  before  the  cattle  go  to  pasture. 
Animals  which  are  already  suffering  from  hemoglobinuria  should  not  be  vacci- 
nated. Great  care  should  be  taken  in  the  vaccination  of  older  animals  for  the 
first  time.  Vaccination  of  these  animals  is  not  with(jut  risk,  yet  the  sickness 
following  such  vaccination  is  not  so  serious  as  the  disease  itself,  which  they 
are  likely  to  contract  in  infected  pastures.  Vaccination  is  harmless  for  healthy 
13621"— 20 7 
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calves  and  heifers  as  well  as  for  older  cattle  that  have  been  previously  vacci- 
nated. The  best  results  are  obtained  by  yearly  vaccination  of  calves,  heifers, 
and  previously  vaccinated  cattle.  Following  vaccination  the  animals  should  be 
kept  in  their  stall  for  20  days  and  given  easily  digestible  feed. 

Syngamus  laryngeus  in  cattle  and  buflfaloes  in  India,  A.  L.  Sheathee  and 
A.  W.  Shilston  {Agr.  Research  Inst.  Pusa  Bui.  92  {1920),  pp.  [2] +8,  pis.  8).— 
This  paper  is  based  upon  the  examination  of  100  individuals  obtained  from 
nearly  200  buffaloes,  100  plains  cattle,  and  500  hill  bulls.  Parasites  were  found 
in  about  13  per  cent  of  the  buffaloes  and  hill  bulls  and  about  15  per  cent  of  the 
plains  cattle. 

Abortion  and  wasting  disease  in  goats,  I.  F.  Huddleson  {Michigan  Sta. 
Quart.  Bui.,  2  {1920),  No.  4,  pp.  169,  170). — An  affection  enzootic  in  Angora 
goats  in  the  northern  part  of  Michigan  was  recently  brought  to  the  station's 
attention.  The  disease  appears  to  manifest  itself  by  two  separate  and  distinct 
symptoms,  the  casting  of  the  developing  kid  prematurely  and  a  wasting  which 
always  terminates  fatally. 

A  flock  of  goats,  169  in  number,  which  had  been  shipped  from  the  southwestern 
part  of  the  United  States  arrived  in  Michigan  in  the  month  of  November  in  a 
partly  starved  condition.  Although  placed  on  a  well-balanced  ration,  the  cast- 
ing of  the  young  prematurely  began  soon  after  their  arrival,  at  the  rate  of  one 
to  four  a  day  for  the  flock.  Examinations  were  made  of  several  fetuses  for  the 
presence  of  the  abortion  bacillus  with  negative  results.  It  is  thought  possible 
that  the  change  in  climate  may  be  a  causative  factor.  The  wasting  disease  is 
thought  to  be  takosis,  caused  by  Micrococcus  caprinus. 

Hog  lice  and  hog  mange:  Methods  of  control  and  eradication,  M.  Imes 
{U.  8.  Dept.  Agr.,  Farmers'  Bui.  1085  {1920),  pp.  28,  figs.  12). — Popular  accounts 
are  given  of  the  hog  louse  {Hmnatopinus  suis)  and  the  mange  mites  {Sarcoptes 
scabiei  suis  and  Demodex  folliculorum  suis)  and  means  fop^  their  control. 
Plans  for  the  construction  of  hog  wallows  and  dipping  plants  are  included. 

Pseudomonas  pyocyaneus  as  a  factor  in  pneumonia  of  swine,  R.  R.  Birch 
and  J.  W.  Bennek  {Cornell  Vet.,  10  {1920),  No.  3,  pp.  176-189).— The  author 
reports  upon  investigations  of  an  outbreak  of  swine  pneumonia  in  which  Bacillus 
pyocyanenK  played  an  active  part,  especially  in  the  latter  stages.  Fifteen  cases 
are  reported  upon.  Necrotic  areas  were  found  in  the  lungs  of  all  the  cases  which 
died  with  pneumonia  in  this  outbreak,  and  B.  pyocyaneus  was  found  in  large 
numbers  in  these  areas  and  in  the  tissues  around  them.  This  was  also  the 
case  in  numerous  hog  lungs  received  from  various  parts  of  the  State  for  diag- 
nosis. 

"  We  have  seen  this  form  of  pneumonia  affecting  young  and  old  hogs,  hog 
cholera  susceptibles,  immunes,  and  hyperimmunes.  The  disense  may  develop 
slowly  or  quickly.  Cough,  dyspnea,  and  thumping  are  prominent  symptoms. 
Hyperimmunization  seems  to  be  a  predisposing  cause,  as  does  a  dusty  earth 
floor.  The  disease  traveled  slowly  but  persistently,  and  was  controlled  effectively 
by  isolating  the  sick  and  by  placing  the  well  animals  on  disinfected  and  damp- 
ened concrete  floors,  thus  protecting  them  almost  entirely  from  dust. 

"  Experimentally  the  disease  could  not  be  produced  in  healthy  animals  in 
typical  form.-  either  by  feeding,  inhalation,  or  subcutaneous  or  intravenous 
injections,  nor  did  healthy  animals  penned  with  the  sick  in  quarters  free  from 
dust  contract  it.  Some  primary  devitalizing  influence  seems  to  be  a  prerequi- 
site. Salt  solution  suspension  of  B.  pyocyaneus  grown  on  slant  agar,  injected 
intravenously  in  large  doses  (20  cc),  later  in  smaller  doses  (3  cc.)  to  young 
shoats,  produced  immediate  distress,  from  which  the  animals  rallied  temporarily 
only  to  die  of  septicemia  a  few  hours  later.  Still  smaller  doses  (0.5,  1,  and  2 
cc.)  produced  a  slight  temporary  distress  followed  usually  by  recovery,  but  in 
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one  case  paralysis  of  the  hind  legs  developed.  Bouillon  cultures  of  the  organism 
fldniiiilstored  intravenously  In  large  doses  produced  paralysis  but  failed  to  pro- 
duce death. 

"  We  have  observed  this  form  of  pneumonia  in  the  tield  associated  with  hog 
cholera,  with  lung  worm  infestation,  and  following  exposure  incident  to  ship- 
ping or  prolonged  exposure  in  dusty  yards,  and  in  spite  of  the  fact  that  we 
tailed  experimentally  to  transmit  the  disease  in  typical  form  by  artificial  means, 
our  observations  load  us  to  believe  that  /?.  piioryaneus,  when  once  it  gains  a 
foothold  in  the  lung  tissue,  plays  an  active  and  important  part  in  destroying 
hogs  that  otherwise  would  recover.  Bacterins  made  from  the  strains  of  the 
organism  found  active  in  this  outbreak  administered  frequently  in  large  doses 
seemed  to  have  some  curative  value,  but  immediate  and  sure  results  following 
their  administration  were  not  the  ride." 

Digestive  organs  of  the  chicken,  W.  T.  Johnson  (Washington  Sta.,  West. 
Wash.  Sta.  Mo.  Bui,  8  {1920),  No.  4,  pp.  58-61,  fig.  i).— This  is  a  popular 
account. 

RURAL  ENGINEERING. 

Notes  on  agricultural  hydraulics  in  Cochin  China,  .1.  B6nabenq  (Bui. 
.\gr.  Inst.  Sci.  Saigon  [Cochin  China],  2  (1920),  No.  5,  pp.  129-138,  figs.  6).— 
Data  on  tides  in  river  basins  and  streams  in  the  rice-growing  districts  of  Cochin 
China  are  reported,  and  it  is  shown  how  advantage  may  be  taken  of  the  tides 
in  the  management  of  irrigation  and  drainage  canals  for  rice  irrigation.  The 
tide  is  apparently  sufficient  to  permit  the  use  of  one  canal  for  both  irrigation 
and  drainage. 

Report  of  the  drainage  demonstrator,  .T.  Woods  (Ann.  Rpt.  Dept.  Agr., 
New  Brunsicick,  1919,  pp.  51-54). — Tests  of  the  crushing  resistance  of  clay  and 
cement  drain  tiles  from  3  to  6  in.  in  diameter  showed  that  for  all  sizes  the 
I'lay  tiles  were  at  least  twice  as  strong.  Tests  of  15  lots  of  3-in.  concrete  tiles 
made  of  sand  cement  mixtures  varying  from  3 : 1  to  7 : 1  showed  corresponding 
i-rushing  strengths  of  754.6  lbs.  and  234  lbs.  Tests  of  4-,  5-,  and  6-in.  tile  made 
of  a  4:1  sand  cement  mixture  showed  a  decrease  in  strength  as  the  diameter 
increased.  Dry  mixtures  gave  better  average  results  as  regards  crushing 
strength  than  wet  mixtures.    This  was  also  true  with  clay  tile. 

Notes  on  drainage,  A.  J.  Brooks  ([Imp.  Dept.  Agr.  West  Indies'],  Agr.  Dept. 
St.  Lucia  Leaflet  IJf  (1918),  pp.  8). — The  general  principles  of  soil  drainage  are 
outlined  with  particular  reference  to  conditions  in  St.  Lucia. 

Public  Roads  (U.  S.  Dept.  Agr.,  Public  Roads,  3  (1920),  No.  25,  pp.  32,  figs. 
11). — This  number  of  this  periodical  contains  the  following  articles:  Bituminous 
Surface  Treated  Macadam  and  Gravel  Roads,  by  J.  F.  Witt;  Winter  Road 
Work  in  the  Dakotas,  Minnesota,  and  Wisconsin  a  Success,  by  E.  G.  Edwards; 
7,r)G.">.44n  Motor  Vehicles  in  United  States — Registrations,  Licenses,  and  Reve- 
nues in  the  United  States  during  the  Calendar  Year  1919,  by  A.  P.  Anderson; 
Ft'deral  Control  of  Bridges  over  our  Navigable  Streams,  by  G.  B.  Pill.sbury ; 
The  "Asphalt  Content  "  of  Road  Oils,  by  B.  A.  Anderton  and  D.  G.  Taylor 
(see  Inflow);  Galvanized  Culverts,  by  L.  G.  Carmick  (see  p.  090);  and 
Federal  Aid  Allowances:  Project  Statements  Approved  in  April,  1920. 

The  "  asphalt  content  "  of  road  oils,  B.  A.  Anderton  and  D.  G.  Tayt.ok 
(U.  S.  Dept.  Agr.,  Public  Roads,  3  (1920),  No.  25,  pp.  23-25,  fig.  1).— Experi- 
ments to  dotennine  the  value  of  the  grading  of  asphaltic  road  oils,  on  the  basis 
of  the  percentage  of  asphalt  contained  in  them,  led  to  the  conclusion  that  the 
percentage  of  asphalt  gives  no  additional  information  on  the  suitability  of  a 
road  oil  for  a  given  purpo.se  which  is  not  adetjuately  shown  by  the  results  of 
other  tests,  better  understood  and  at  the  present  time  well  standardized. 
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Galvanized  culverts,  L.  G.  Carmick  {U.  S.  Dept.  Afjr.,  Public  Roads.  S 
{1920),  No.  2.'),  pp.  26-29,  fig.  1). — Experiments  on  the  value  of  the  method  of 
testing  the  galvanizing  of.  metal  culverts  by  chemical  analysis  of  one  or  two 
small  pieces  cut  at  random  from  the  culverts  are  reported. 

It  was  found  that  there  is  a  great  lack  of  uniformity  in  the  coating  on  the 
different  parts  of  a  sheet,  which  may  amount  to  as  much  as  50  per  cent  of  the 
average  for  the  sheet.  This  is  taken  to  indicate  that  little  reliance  can  be 
placed  on  the  results  from  tests  of  one  or  two  small  pieces.  In  order  to  secure 
an  adequate  idea  of  the  spelter  coating  on  a  shipment  of  culverts  it  is  con- 
sidered necessary  to  take  quite  a  large  number  of  samples. 

Comparative  tests  of  the  hydrochloric  acid-antimony  chlorid  and  the  lead 
acetate  methods  of  testing  for  spelter  coating  showed  that  when  the  acid 
method  was  used  with  1-minute  immersions  the  results  were  much  too  high. 
When  the  time  was  reduced  to  30  seconds,  the  results  were  remarkably 
accurate,  more  so  than  those  given  by  the  acetate  method. 

Economics  of  the  farm  tractor,  C.  E.  Alleed  {Tenn.  Farmer,  IS  (1920),  No. 
7,  pp.  IJ/S,  IJflf,  l/fG,  148,  156,  158,  160,  fig.  i).— Average  data  based  upon  reports 
of  tractor  owners  in  Tennessee  are  summarized.  With  reference  to  the  rela- 
tion of  size  of  farm  to  the  size  of  tractor,  it  is  estimated  on  the  basis  of  the 
number  of  14-in.  plows  pulled  that  for  200-acre  farms  a  3-plow  tractor  is  the 
most  desirable,  and  for  farms  of  from  201  tc  750  acres  of  crops,  the  4-plow 
outfit  is  the  best.    Other  economic  factors  are  considered. 

Influence  of  the  tractor  on  use  of  horses,  L.  A.  Reynoi-dson  (U.  S.  Dept. 
Agr.,  Farmers'  Bui.  109S  {1920),  pp.  26,  figs.  7). — This  reports  the  results  of  the 
personal  experience  of  191  tractor  owners  in  seven  corn  belt  States  on  farms 
varying  in  size  from  80  to  1,640  acres. 

Of  the  141  farms  upon  which  tractors  had  been  in  operation  for  a  year  or  more 
the  greater  number  ranged  in  size  from  141  to  220  acres  and  from  221  to  300 
acres.  Five  large  tractors  were  found  ranging  in  size  from  8  to  12  plows  and 
in  age  from  8  to  12  years.     All  other  tractors  ranged  in  size  from  2  to  6  plows. 

It  was  found  that  the  number  of  horses  disposed  of  on  141  farms  averaging 
346.5  acres,  on  which  tractors  had  been  used  for  a  year  or  more,  was  2.5  per 
farm.  The  average  number  of  tillable  acres  per  horse  increased  from  26.5  to 
38.5  after  the  purchase  of  the  tractor.  Nine  operators  out  of  191  displaced 
horses  entirely  on  plowing,  disking,  and  harrowing.  Only  16  operators  alloweil 
their  hor.ses  to  stand  idle  while  the  tractor  was  in  use.  The  number  of  horses 
displaced  by  the  tractors  on  these  farms  was  governed  by  the  number  it  was 
necessary  to  retain  for  corn  cultivation  and  other  work  current  at  the  same 
time  which  the  tractor  could  not  do.  The  horses  remaining  on  these  farms  are 
doing  about  75  per  cent  of  the  tractive  work  and  tractors  the  remainder. 

The  tractor  was  used  for  an  average  of  29  10-hour  days  per  year  on  the  home 
farm,  no  record  of  the  amount  of  custom  work  done  being  obtained.  A  3-plow 
tractor  on  these  farms  did  the  work  of  8.5  horses  in  plowing,  disking,  harrow- 
ing, and  harvesting.  After  purchasing  the  tractor  the  average  size  of  the  farms 
was  increased  by  22  acres,  or  6J  per  cent. 

Report  of  motor  tractor  plowing  trials  at  the  Elsenburg  School  of 
Agriculture  (Union  So.  Africa  Dept.  Agr.,  Local  Ser.  No.  86  (1918),  pp.  16,  pis. 
10). — Trials  to  determine  the  efficiency  of  four  American  tractors  and  one 
Swedish  tractor  for  plowing  are  reported.  Each  tractor  was  required  to  plow 
12  acres  of  hillside  stubble  land  consisting  of  coarse  sandy  loam  to  a  depth 
of  at  least  5  in.,  and  6  acres  of  virgin  sandy  vlei  land  to  a  minimum  depth  of  7  in. 

The  Swedish  machine  weighed  9,000  lbs.  net,  while  the  American  niachin<>s 
varied  in  weight  between  2,800  and  5,000  lbs.     The  Swedish  machine  had  a 


1920J  RURAL  ECONOMICS.  691 

single  i-.vliiHltT,  twd-stroke  cycle,  cnido  oil  engine.  The  American  machines 
liad  1,  -.  anil  4  cylinder  engines  all  of  the  four-stroke  cycle  type. 

The  Swedish  niar-hine  plowed  three  furrows  on  the  hillside  and  only  two  in 
the  vlei  soil.  The  plows  did  not  scour  owing  to  the  unsuitability  of  the  Swedish 
steel,  which  was  inferior  to  tlie  American  steel  in  this  respect.  Considerable 
diificulty  was  experienced  due  to  slipping  on  the  hillside.  This  machine  could 
not  cross  ditches  which  were  easily  crossed  by  the  American  macluni's,  as  the 
engine  and  plows  were  mountetl  on  one  rigid  frame.  Aside  from  these  dillicul- 
ties,  this  tractor  did  good  work  on  both  soils  but  operated  somewhat  slowly. 

Two  of  the  American  machines  gave  poor  results,  and  two  gave  excellent 
results.  One  tractor  with  22  h.  p.  engine  plowed  both  hillside  and  vlei  with  great 
si)eed  and  thoroughness  and  with  a  nunimum  lo.ss  of  time  due  to  trouble.  A 
feature  of  this  machine  was  its  low  fuel  consumption  and  ability  to  operate  in 
wet  soil.  It  is  noted  that  the  Swedish  machine  plowed  both  soils  at  the  smallest 
cost  per  acre,  this  being  due  to  a  smalUr  total  cost  for  fuel,  water,  and  lubricant. 

Tlie  establishing  of  different  seeding;  widths  with  a  seeding  niacliinc, 
D.  Kl'im)1.kk  i.Wultr.  Diut.  Lanihc.  GcseU.  Osten.,  n.  ser.,  3  {J919),  No.  J/1,  pp. 
S/i7-3.'>l.  fig».  ^). — A  mathematical  analysis  of  seeder  operation  and  con.struction 
is  given,  the  purpose  being  to  derive  an  equation  for  the  adjustment  of  the 
seeder  shares  and  wheels. 

Silo  selection,  F.  E.  Foglk  (Michigan  Sta.  Quart.  Bui.,  2  {1920),  No.  4,  pp. 
186-190). — The  important  features  of  different  types  of  silos  are  discussed. 

How  to  build  caves  and  storages  for  vegetables  {Vie  Cauipayne,  16  {1919), 
.\u.  196,  pp.  :i'fJ-J't6,  figs.  2.'t). — Information  on  French  practice  in  the  construc- 
tion of  underground  storage  rooms  for  vegetables  is  given,  together  with  a 
number  of  sectional  drawings  of  typical  structure;?. 

Disposal  of  sewage  in  the  Tropics  by  means  of  septic  tanks  and  soil 
purilication,  C.  A.  E.  van  Leeuwen  {Medcd.  en  Rap.,  Dept.  liurgerl.  Opciib. 
Werkcn  Ncderland.  Indie,  Afd.  G,  1919,  III,  pp.  18,  pis.  6). — Tropical  practice 
in  the  (lisiK>.sal  of  sewage  by  small  installations  is  described,  and  studies  of 
soil  and  the  action  in  septic  tanks  are  reported. 

It  was  found  that  the  cholera  bacillus  was  killed  after  remaining  three  days  in 
a  septic  taidc,  but  that  the  typhoid  bacillus  was  not.  Experience  with  small 
septic  tanks  and  sand  and  stone  tilters  in  Dutch  East  India  is  reviewed,  and 
drawings  of  three  sewage  disposal  systems  to  care  for  15,  50,  and  100  people 
are  include<l,  the  design  of  which  is  based  upon  the  disposal  of  about  25  liters 
(6.(j  gal.)  of  sewage  per  capita  per  day. 

Injury  (narcosis)  of  a  sewage  purification  plant  by  industrial  sewage, 
KAM.MAN.N  aiKl  Keim  {Gstidhtx.  Ingvn.,  J,S  {1920),  No.  10,  pp.  109-112,  fig.  1).— 
Lalxtratory  studies  of  filters,  especially  .soil  filters  and  sewage  irrigation  areas, 
showed  that  sewage  effluent  containing  only  slight  amounts  of  ethylene  trichlorid 
will  seriously  imiiair  the  effectiveness  of  sewage  filters,  owing  to  the  resulting 
F»aralysis  of  bacterial  life,  especially  in  the  soil  filter  areas. 

RURAL  ECONOMICS. 

An  economic  study  of  small  farms  near  Washington,  D.  C,  W.  C.  Funk 
{U.  .S.  Dept.  Agr.  Bui.  848  {1920),  pp.  19,  pi.  1,  figs.  6).— Results  are  liere 
Itresented  which  were  derived  from  a  study  of  the  organization  of  152  small 
farms  in  the  vicinity  of  Washington,  D.  C,  most  of  which  were  located  in  Prince 
(Jeorges  County,  Md.,  or  Fairfax  County,  Va.  The  data,  tabulated  and  graph- 
ically illustrated,  relate  to  the  average  distribution  of  crop  area,  a  sunnnary  of 
the  farm  business,  distribution  according  to  tillable  area  of  farm  receipts, 
exjienses,  capital,  and  labor  income,  and  relation  of  tenure  to  type  of  farming 
and  prolits. 
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Over  50  per  cent  of  tlie  total  crop  area  of  the  farms  visited  was  devoted  to 
vegetables  and  fruits,  and  90  per  cent  of  the  receipts  were  from  this  source. 
The  following  table  indicates  the  average  labor  incomes  realized  in  tlie  crop 
year  1916: 

Labor  incouies  on  small  fantis  near  Washiitr/ton,  D.  C. 


Number  of  farms. 

Farm 
area. 

Till- 
able 
area. 

Labor 
income. 

Number  of  farms. 

Farm 
area. 

Till- 
able 
area. 

Labor 
ncome. 

45 

Acres. 
11 
21 

Acres. 
6 
13 

$131 
223 

29 

Acres. 
39 
57 

Acres. 
23 
35 

$608 

57 

21 

1,147 

111  most  instances  5  per  cent  of  the  laud  value  exceeds  the  renting  value. 
The  landlords  of  the  rented  farms  realized  an  average  of  only  2.9  per  cent  on 
the  investment.  Twenty  to  thirty  per  cent  of  the  crop  area  is  double  cropped. 
The  farm  produce  is  disposed  of  by  hauling  it  to  the  city  and  selling  it  either 
at  the  public  market  stands  (wholesale  or  retail)  or  through  commission  men. 

Twenty-four  farms,  or  16  per  cent  of  those  studied,  were  operated  by  ten- 
ants. Twenty  of  the  tenants  paid  a  cash  rent  and  the  other  four  gave  a  share 
of  the  crops  as  rent.  Thirty-six  owners  rented  additional  land  and,  in  general, 
increased  tlieir  profits  thereby. 

The  organization  and  management  of  farms  in  northwestern  Pennsyl- 
vania, E.  D.  Strait  and  H.  M.  Dixon  (17.  S.  Dept.  Agr.  Bui.  853  (1920),  pp.  32, 
pi.  1,  figs.  8). — A  detailed  analysis  of  422  farms  within  a  radius  of  lU  miles  of 
Grove  City,  Pa.,  was  made  in  the  summer  of  1917  for  the  purpose  of  gathering 
information  as  to  farm  organization  in  this  area,  which  is  representative  of 
numerous  similar  areas  in  western  Pennsylvania,  southwestern  New  York, 
eastern  Ohio,  and  parts  of  West  Virginia.    This  study  covers  the  farm  year  1916. 

General  live-stock  and  crop  farming  is  gradually  being  superseded  by  the 
dairy  type,  owing  largely  to  the  establishment  of  a  creamery  at  Grove  City. 
Forty-six  per  cent  of  the  farms  studied  might  be  classitied  as  dairy  farms.  The 
422  farms  studied  averaged  101  acres  in  size,  60  per  cent  of  the  land  being 
tillable  and  the  remainder  being  used  mostly  for  pasture.  The  average  value 
of  real  estate  was  $57  per  acre.  The  average  capital  invested  in  the  dairy 
farms  was  $8,112  and  in  the  general  farms  $7,252.  A  working  capital  of  $1,994 
was  required  to  operate  the  average  dairy  farm  and  $1,746  to  operate  the  aver- 
age general  farm.  For  the  year  1916  the  average  labor  income  of  159  dairy 
farms  was  $279  and  of  190  general  farms,  $291. 

Two  charts  are  given,  one  showing  labor  income,  receipts,  and  expenses  for 
the  349  farms  arranged  according-to  total  acreage,  the  other  the  distribution 
of  the  farmer's  gross  income  in  which  the  349  farms  were  arranged  in  4  size- 
groups.  The  latter  indicates  that  on  the  lai'ger  farms,  if  the  farmer  is  free 
from  debt,  the  amount  available  for  family  living  is  large,  even  though  there 
is  little  or  no  labor  income. 

Data  relating  to  production  per  farm ;  distribution  of  farm  area,  capital,  re- 
ceipts, crop  area,  and  live  stock ;  expenses ;  size  of  farm,  organization,  and 
profits ;  live  stock  and  live-stock  products  produced  and  sold ;  crop  yields ;  main- 
tenance of  soil  fertility ;  income  from  sources  outside  the  farm ;  and  land  tenure 
are  tabulated  and  discussed. 

Some  salient  features  in  farm  organization,  W.  F.  Handschin  (Jour. 
Farm  Econ.,  2  (1920),  No.  S,  pp.  141-154)- — This  discussion  covers  the  selection 
of  the  crops  and  the  proportions  in  which  they  are  to  be  grown,  as  based  upon 
the  necessity  for  soil  maintenance,  the  relative  profitableness  of  the  various 
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crops  In  rotation,  the  most  advantageous  utilization  of  the  man  anrl  horse  labor 
required,  and  insurance  against  crop  failures  and  market  fluctuations.  It  in- 
cludes also  the  production  of  live  stock  as  a  part  of  the  farm  scheme.  Vari- 
ous types  and  systems  of  farming  are  considered,  and  it  is  concluded  that  still 
more  Investigational  work  needs  to  be  done  to  make  possible  further  really 
sclentltic  pnx-edure  in  farm  organization. 

Problems  of  the  farm  manager,  E.  Mayland  {Jour.  Farm  Econ.,  2  {1920), 
No.  3,  pp.  155-IG2). — The  major  farm  management  problems  are  outlined  as 
being  the  selivtion  of  the  farm,  distribution  of  the  investment,  farm  outlay, 
selection  of  entei'pri.ses,  distribution  of  adjustment  of  enterprises,  and  the  labor 
schedule.  Each  of  these  problems  is  discussed  in  outline,  mainly  from  the 
point  of  view  of  conditions  existing  in  North  Dakota,  including  that  of  the 
chances  for  success  of  settlers  buying  land  from  a  certain  land  company  selling 
under  what  is  known  as  a  "  crop,  stock,  and  insurance  contract."  Under  this 
contract  the  buyer  makes  a  small  initial  payment  of  about  20  per  cent  of  the 
purchase  price  of  the  farm,  and  he  is  allowed  ten  years  in  wiiich  to  complete 
the  remaining  payments  by  each  year  turning  over  to  the  company  one-half 
of  the  proceetls  from  the  sale  of  crops  and  live  stock  and  live-stock  products. 
This  sum  is  applied,  first,  in  payment  of  the  interest,  and,  second,  in  reduction 
of  the  princii)al  until  paid.  The  insurance  feature  provides  that  the  buyer  must 
Insure  his  life  to  the  company  as  beneficiary  during  the  period  of  the  contract 
for  an  amount  equal  to  his  indebtedness. 

Valuation  of  farm  crops,  P.  A.  Boving  {Agr.  Jour.  [Brit.  Columbia],  5 
{1920),  iXos.  4,  pp.  120,  121;  5,  pp.  136.  137).— The  author  applies  the  feed  unit 
system  to  crop  valuation  in  calculating  relative  acre  yields  and  in  examin- 
ing the  market  value  of  various  feeds,  the  feed  unit  constituting  1  lb.  of  wheat 
or  its  equivalent  in  other  feeds.  A  table  is  given,  showing  the  average  number 
of  pounds  of  some  of  the  more  common  feeds  which  have  proved  to  be  equivalent 
to  one  feed  uidt,  the  average  number  of  feed  units  in  1  lb.  of  feed,  and  the  aver- 
age percentage  of  digestible  protein  and  of  amids  in  the  respective  feeds. 
Tabulations  are  also  given  for  the  yield  and  crop  value  from  one  acre  of  land, 
the  available  cattle  feed  on  a  good  100-acre  farm,  the  valuation  of  pasture,  and 
the  cost  per  fet'd  unit  of  different  feeds. 

Population,  E.  M.  East  {Sci.  Mo.,  10  {1920),  No.  6,  pp.  603-624).— In  this 
address,  delivered  before  the  American  Society  of  Naturalists  December  30, 
1919,  it  is  asserted  that  in  the  United  States,  taken  as  illustrating  the  economic 
and  biological  consequences  of  population  pressui'e,  the  actual  population  is 
lagging  behind  the  predicted  population,  and  that  the  law  of  diminishing  re- 
turns is  even  now  in  operation  in  regard  to  natural  resources  and  agriculture. 

"  Novel  methods  of  culture,  more  efficient  machinery,  new  and  better  yielding 
varieties  are  but  means  of  exploiting  a  limited  reserve  of  soil  fertility  at  a 
higher  rate.  .  .  .  After  the  expenditure  of  vast  sums,  after  the  completion  of 
tremendous  tasks  of  engineering,  we  can  add  barely  35  per  cent  to  our  present 
farm  area." 

It  is  said  that  absolute  costs  per  unit  of  man  power  and  monetary  unit  are 
mounting  and  will  continue  to  mount  because  of  the  diminishing  returns  im- 
posed by  a  .system  of  agriculture  on  soil,  the  present  productiveness  of  which 
can  only  be  kept  up  by  increasing  amounts  of  artificial  fertilizers,  and  because 
of  competition  with  new  land  farming. 

Examination  is  made  of  data  which  show  that  agricultural  production  is  not 
keeping  pace  with  the  population,  a  slight  decline  in  the  per  capita  production 
occurring  oetween  1880  and  1890.  It  is  said  that  a  shift  from  cities  to  farms 
must  come  in  the  next  half  century,  and  that  coincident  with  it  will  be  a  simpli- 
flcatlon  of  the  standard  of  living. 


694  EXPERIMENT   STATION    RECORD.  I  Vol.  43 

The  problem  of  the  United  States  in  regard  to  its  increasing  population  is 
involved  with  the  rapid  inuuigration  by  southern  European  peoples  and  the  po- 
tentiality of  ethnic  mixtures  for  strength  or  weakness  to  a  race  and  to  a  civili- 
zation. It  is  urged  that  a  restriction  of  immigration,  education,  equitable  read- 
justment in  many  of  our  economic  customs,  and  rational  marriage  selection  and 
birth  rate  are  necessary  to  meet  the  problem  of  population  for  the  future. 

Our  national  food  supply:  Limits  of  self-support,  D.  Hall  {Jour.  Min. 
Agr.  [London^,  21  (1920),  No.  2,  pp.  133-137).— It  is  indicated  from  a  table  for 
the  produce  from  an  acre  of  arable  land  as  compared  with  the  prewar  con- 
sumption of  a  unit  of  the  population  of  the  United  Kingdom  that  theoretically 
an  acre  of  arable  land,  assuming  present  average  yields,  could  maintain  one  - 
person  for  a  year.  Certain  limiting  factors  which,  however,  prevent  the  main- 
tenance at  home  of  the  population  of  the  United  Kingdom  are  outlined  The 
stand  is  taken  that  higher  prices  for  agricultural  products  will  follow  a  diminu- 
tion in  the  total  world  supply,  owing  to  the  withdrawal  of  labor  from  agricul- 
ture, and  that  the  great  bulk  of  the  population  will  be  compelled  to  increase  its 
consumption  of  bread,  potatoes,  vegetables,  milk  products,  and  pork. 

Cooperation  in  Denmark,  L.  Smith-Gordon  and  C.  O'Brien  (Manchester, 
England:  The  Cooperative  Union,  Ltd.,  1919,  pp.  74)- — This  is  anotlier  of  the 
international  cooperative  series  (E.  S.  R.,  43,  p.  595),  and  contains  a  description 
of  the  origin,  growth,  organization,  and  results  of  cooperation  in  Denmark.  The 
chapters  take  up  early  conditions  in  Denmark,  the  dairying  industry,  coopera- 
tive credit  societies,  the  distributive  movement,  types  of  agricultural  societies, 
and  some  results  of  cooperation.     A  brief  bibliography  is  appended. 

The  quit-rent  system  in  the  American  colonies,  B.  W.  Bond,  je.  (Neto 
Haven:  Yale  Univ.  P?-ess,  1919,  pp.  492). — This  is  a  detailed  historical  study  of 
the  introduction,  character,  spread,  and  significance  of  proprietary  and  royal 
quit-rents  in  the  British  colonies  in  North  America.  An  introduction  briefly 
noting  the  character  and  importance  in  American  history  of  this  remnant  of 
feudalism  has  been  written  by  C.  A.  Andrews,  and  a  bibliography  of  sources, 
both  printed  material  and  manuscript,  of  a  general  nature  and  relating  to 
individual  colonies,  is  included. 

The  child-welfare  special  (U.  S.  Dept.  Labor,  Children's  Bur.  Pub.  69  (1920), 
pp.  19,  pis.  8). — The  special  arrangement  and  equipment  of  a  truck  used  by  the 
Children's  Bureau  as  a  traveling  clinic,  and  the  personnel,  methods,  and  findings 
of  this  means  of  teaching  child-welfare  in  rural  districts,  are  described.  It  is 
said  that  widespread  and  interested  response  was  met  with  on  the  initial  field 
trip,  and  that  this  method  with  certain  adaptations  is  to  be  recommended  for 
effectively   reaching  rural  inhabitants. 

Monthly  Crop  Reporter  ([/.  S.  Dept.  Agr.,  Mo.  Crop  Rptr.,  6  (1920),  No.  7, 
pp.  61-76,  figs.  6). — This  number  contains  the  usual  monthly  estimates  of 
acreage  and  production  and  brief  articles,  notes,  and  tabular  data  as  to  stocks, 
farm  and  market  prices,  and  the  marketing  of  important  agricultural  products. 
Among  special  reports  are  included  one  with  a  chart  and  tabulations,  repre- 
senting the  present  narrow  price  relations  between  hogs  and  corn,  and  an 
article  on  the  wages  of  farm  laborers  in  Bessarabia. 

The  Market  Reporter  (U.  S.  Dept.  Agr.,  Market  Rptr.,  2  (1920),  Nos.  4,  pp. 
49-64,  figs.  2;  5,  pp.  65-80;  6,  pp.  81-96,  fig.  1). — In  these  numbers  are  continued 
the  usual  weekly  and  monthly  summaries  of  movement,  marketing,  and  prices 
of  specified  commodities,  and  important  classes  of  agricultural  products,  to- 
gether with  information  on  foreign  markets. 

In  No.  4,  there  are  special  articles  on  the  satisfactory  market  position  of  the 
American  type  of  grapes  and  grape  products  and  of  alfalfa  meal  production  in 
recent  years;  a  review  of  cold  storage  stocks;  and  a  summary  of  the  production,"'"' 
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trade,  and  prices  of  wool  during  the  past  10  years.  No.  5  includes  articles  on 
melon  .sliipun'nts  for  July,  tlie  crimson  clover  seed  harvested  and  imported,  and 
the  produce  market  at  Cliicago.  The  leading  articles  in  No.  6  relate  to  fresh 
meat  prices  during  July,  honey  prices  for  July,  and  the  grain  situation  in  south- 
eastern Europe,  1919-20. 

AGRICULTURAL  EDUCATION. 

I'roceedings  of  tl>e  high  school  conference  of  November  20,  21,  and  22, 
I«1J>  (Univ.  111.  Bui.,  n  (1919),  No.  IS,  pp.  5/3). — These  proceedings  include 
among  others  the  following  reports  and  addresses  relating  to  instruction  in 
agriculture  and  home  economics:  Report  of  the  Working  of  the  Smith-Hughes 
Law  in  Illinois,  by  A.  W.  Nolan;  The  Point  of  View  of  the  Teacher  of  Voca- 
tional .'Vgriculture  (abstract),  by  G.  A.  Works;  Report  of  Progress  in  Vocational 
Agriculture  in  Illinois,  by  J.  E.  Hill,  noted  below;  Equipping  the  School  Plant 
for  Vocational  Agriculture,  by  C.  G.  Turner;  Connecting  the  Agriculture  of  the 
High  School  with  the  Farm  Interests  of  the  Community,  by  E.  B.  Henderson; 
An  Experiment  on  Profit  from  City  Bred  Pigs,  by  R.  W.  Sutherland ;  The  High 
School  Agricultural  Teacher  and  Junior  Extension  Work,  by  J.  H.  Greene;  and 
The  Budget  as  a  Basis  for  the  Clothing  Work,  by  H.  C.  Good.speed. 

Report  of  progress  in  vocational  agriculture  in  Illinois,  J.  E.  Hill  (Univ. 
111.  liul.,  n  (1919),  No.  IS,  pp.  94-97).— This  report  shows  that  the  number  of 
schools  teuciiing  vocational  agriculture  in  Illinois  increased  from  15  in  1918  to 
70  in  1920,  and  the  number  of  students  in  these  courses  from  323  to  1,618. 

The  major  part  of  the  report  is  devoted  to  a  discussion  of  the  degree  of  success 
of  the  project  method  in  the  training  of  boys  to  be  practical  farmers  in  those 
communities  now  teaching  vocational  agriculture,  based  on  the  re.sults  of  a 
questionnaire  sent  to  all  the  teachers  of  vocational  agriculture  in  the  State. 
As  regards  the  opinion  of  farmers  concerning  the  home  project  and  supervised 
farm  practice,  of  3.j  replies  received,  25  state  that  the  communities  are  in  favor 
of  the  work  as  it  is  being  taught  in  the  Smith-Hughes  high  schools.  Two  in- 
dicated that  the  communities  were  opposed  to  this  method  of  agricultural  in- 
struction. With  reference  to  the  project  that  proved  most  interesting  and 
profitable  among  the  boys,  28  out  of  33  replies  named  live  stock  and  19  of 
these  the  raising  of  hogs.  Live  stock,  dairying,  hogs,  alfalfa,  soil  improvement, 
com,  or  any  otlier  project  where  the  boy  solves  his  own  problems  and  meets 
competition,  farm  practice,  and  account  books,  were  some  of  the  projects  which 
22  teachers  thought  gave  the  boys  good  training  for  efficient  farming.  The 
greatest  difficulties  in  teaching  vocational  agriculture  mentioned  by  the  teachers 
are  summarized  by  the  author,  with  suggested  solutions. 

Vocational  education  (1917-18)  (Ind.  Dept.  Pub.  Instr.  Rpt.,  1918,  pp. 
25-38). — This  is  a  report  on  vocational  education  in  Indiana  for  1917-18,  in- 
cluding statistical  data.  Important  provisions  of  the  Indiana  vocational  educa- 
tion law  enacted  in  1913  are  given. 

In  1917-18  forty-eight  schools  were  approved  for  instructi(m  in  vocational 
agriculture  as  compared  with  7  in  1914-15.  The  number  of  schools  approved 
for  vocntioniil  home  economics  increased  from  18  in  1914-15  to  3G  in  1917-18. 
Evening  classes  were  conducted  in  21  cities  and  towns  with  a  total  enrollment 
of  6.200  women.  Short  unit  courses  were  outlined  and  so  planned  that  a 
limited  number  of  lessons  in  each  subject  satisfied  a  specific  need  of  a  par- 
ticular group.  More  than  00,000  young  people  in  the  State  received  instruction 
and  direction  in  siipervised  practice  on  the  farm. 

Vocational  education,  McH.  Rhoads  {Ky.  Supt.  Pub.  Iiifttr.  Ricn.  Rpt., 
1917-1919.  pp.  /7/-/«//).— This  is  the  report  of  the  State  Director  of  Vocational 
Education   for   the  year  ended  June  30,   1918,   giving  a   brief  account   of  the 
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befiiiiuing  of  the  Smith-Hughes  vocational  work  aiid  its  progress  in  the  year 
ended  June  30,  1919.  The  funds  available  for  teacher  training  under  the  Smith- 
Hughes  Act  were  apportioned  on  the  basis  of  75  per  cent  for  the  University 
of  Kentucky  for  the  training  of  white  teachers  and  25  per  cent  for  the  Kentucky 
Normal  and  Industrial  Institute  for  the  training  of  colored  teachers. 

Vocational  education  in  the  State  of  Maine,  1917-18,  A.  O.  Thomas 
(ilaine  Supt.  Pub,  Schools  Rpt.,  1918,  pp.  12-16). — This  is  a  report  on  the  pro- 
motion of  vocational  education  in  Maine  in  1917-18  under  the  Smith-Hughes 
Act.  The  training  of  teachers  of  vocational  agriculture  was  conducted  at  the 
University  of  Maine,  and  the  training  of  teachers  of  vocational  honi-e  economics 
at  the  State  Normal  and  Training  School  at  Farmington.  Four  teachers  com- 
pleted the  work  in  agriculture  and  received  certificates  and  30  completed  the 
4-year  course  required  for  home  economics  teachers. 

Annual  report  of  the  State  Board  for  Vocational  Education  for  1  9  18-19 
and  plans  for  1919-20  (N.  C.  Bd.  Vocat.  Ed.  Bui.  3  (1919),  pp.  60).— Accord- 
ing to  this  report  the  North  Carolina  State  College  of  Agriculture  and  Engineer- 
ing graduated  7  students  from  the  department  of  vocational  education.  Nine 
more  completed  the  1918  six  weeks'  summer  course  and  14  the  1919  summer 
course  at  this  college.  The  North  Carolina  College  for  Women  graduated  10 
students  from  the  department  of  teacher  training  in  vocational  home  economics. 

In  accordance  with  the  vocational  education  act  passed  by  the  general 
assembly  of  1919  the  governor  appointed  a  new  State  Board  for  Vocational 
Education,  with  the  State  Superintendent  of  Public  Instruction  as  chairman. 
Statistical  data  with  reference  to  schools,  students,  teachers,  receipts  and 
expenditures,  etc.,  and  the  State  laws  relating  to  vocational  education  under 
the  Smith-Hughes  Act  are  included. 

For  1919-20  it  was  planned  to  devote  40  per  cent  of  the  teacher-training 
fund  to  agricultural  subjects  and  35  per  cent  to  honje  economics  subjects. 
It  is  provided  that  from  35  to  45  per  cent  of  the  time  of  the  4-year  teacher- 
training  course  in  vocational  agriculture  for  white  students  shall  be  given  to 
technical  subjects,  from  25  to  35  per  cent  to  science,  from  20  to  25  per  cent 
to  nontechnical  and  military  subjects,  and  from  10  to  15  per  cent  to  pro- 
fessional subjects.  A  suggested  4-year  course  (grades  8  to  11,  inclusive)  for 
vocational  schools  of  agriculture  for  white  students,  a  4-year  course  in  agricul- 
ture for  colored  schools  (grades  6  to  9,  inclusive),  subjects  for  type  courses  for 
evening  classes  in  home  economics,  including  a  budget  course  in  the  care  and 
repair  of  clothing,  type  courses  for  part-time  classes,  including  a  short  unit  on 
the  budget,  2-year  type  courses  for  all-day  home  economics  schools,  4-year 
teacher-training  courses  in  vocational  agriculture  for  white  students  and  for 
colored  students,  a  4-year  teacher-training  course  in  vocational  home  economics 
for  white  students,  and  a  2-year  course  for  colored  students  are  included. 

Course  of  study,  Missouri  high  schools,  1919  {[Jefferson  City,  Mo.]: 
State  Dept.  Ed.,  [1919],  rev.,  pp.  192,  figs.  3). — This  State  course  of  study  in- 
cludes outlines  of  a  one-unit  course  in  agriculture  and  a  two-unit  course  in 
home  economics,  cooking,  and  sewing  for  the  high  schools  of  Missouri  which 
can  not  provide  the  vocational  agriculture  or  home  economics  under  the  Smith- 
Hughes  Act;  suggested  lists  of  equipment  and  library  reference  books  for 
agi'iculture  and  home  economics,  and  a  synopsis  of  conditions  under  which 
State  aid  for  high  schools  may  be  obtained  and  State  legislation  for  the 
promotion  of  vocational  education,  1917.  The  subjects  of  the  agricultural  course 
include  farm  and  garden  crops,  soils,  animal  husbandry,  farm  management, 
and  ornamental  gardening.  The  most  important  portion  of  the  two-unit  home 
economics  course  may  be  selected  for  a  one-unit  course,  or  each  unit  may  be 
offered  individually. 
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Standard  program  of  studies  for  the  secondary  schools  of  New  Hamp- 
shire {(oncoid.  N.  H.:  iK'itt.  Ed.,  19 JU,  8.  ed.,  pp.  279,  fiyH.  9).— This  State  pro- 
K'rain  of  studies  for  the  secondary  schools  of  New  Hampshire  organized  on  the 
six-eix  phiii,  includes,  aniont;  others,  outlines  of  curricula  and  courses  in  (1) 
academic  and  liheral  domestic  arts,  Including  cooking,  canning,  and  sewing  in 
the  tlrst  and  second  years,  household  appliances  in  the  third,  nursing  and 
physiology  In  the  fourth,  household  organization  in  the  liftli,  and  household 
management  in  the  sixth;  and  (2)  In  Smith-Hughes  agriculture,  including  soils 
and  horticulture  in  the  third  year,  field  crops  in  the  fourth,  animal  husbandry 
and  farm  engineering  and  tools  in  the  fifth,  and  farm  organization  and  man- 
agement and  roads  and  forestry  in  the  sixth  year. 

Agrlciiltur««  (In  Course  of  Htudi/  for  High  Schools. — V,  Science.  Topeka, 
Kans.:  Statr  lid.  Ed.,  1919,  rev.,  pp.  17-26). — A  one-unit  course  in  agriculture  for 
Ivansjis  hi'^'h  schools,  based  on  the  State  text.  Waters'  Essentials  of  Agricul- 
ture, is  outlined  in  seasonal  sequence.  It  is  the  normal  training  course  for 
the  preparation  of  students  to  teach  agriculture  in  the  grades.  It  is  also  a 
genera!  cultural  course,  and  lor  many  it  serves  as  a  sort  of  introductory  science 
course.  Suggestions  for  laboratory  work  and  equipment  and  for  agricultural 
reference  books  are  Included. 

Agriculture  (In  Course  of  Study  for  Rural  and  Graded  Schools,  1917.  To- 
ll, kn,  hinis.:  State  lid.  Ed.,  1919,  rev.,  pp.  202-220).— This  outline  of  work  in 
agrictdture  for  the  eighth  grade  is  based  on  the  textbook  in  agriculture  ])ul)- 
lishetl  by  the  State  school  commission.  It  divides  the  work  of  the  text  into 
seven  parts  for  as  many  months. 

Everyday  chemistry,  A.  Vivian  (New  York:  Amer.  Bonk  Co.,  1920,  pp.  560, 
flij*-  246). — This  text  on  the  science  and  art  of  chemistry  as  applied  to  everyday 
life  is  intended  for  high  school  use,  and  comprises  three  parts,  viz,  (1)  in- 
organic chemistry,  (2)  organic  and  applied  chemistry  with  special  emphasis 
on  household  chemistry,  and  (3)  soils  and  fertilizers.  Introductory  instruc- 
tions in  laboratory  maiupulations,  exercises  in  connection  with  each  chapter, 
and  lists  of  chemicals  and  apparatus  needed  for  a  class  of  12  are  included. 

Types  and  market  classes  of  live  stock,  H.  W.  Vaughan  (Columbus,  Ohio: 
/>'.  (J.  .Iduins  ti  Co.,  1919.  5.  ed.,  rev.,  pp.  503,  pi.  1,  figs.  167). — Besides  revising 
the  material  in  the  original  edition  (E.  S.  R..  37,  p.  194),  the  author  has  added 
chapters  on  packing  house  by-products  from  cattle,  the  selection  of  feeder  steers, 
and  sheep  markets  and  market  classification. 

Judging  live  stock,  J.  A.  Ckaig  (Des  Moines,  Iowa:  Estate  of  Author,  1920, 
J7.  ed.,  rev.,  pp.  iil  +  t^T,  pfs.  111). — This  is  the  twenty-seventh  revised  edition 
of  this  text  which  was  first  issued  in  1901.  It  gives  instructions  for  judging 
horses,  ciiftle.  sheep,  and  swine. 

Educational  gardi>ning,  R.  Hogg  (London:  A.  Brown  d-  Sons,  Ltd.  [1919],  pp. 
VIII  +  [3\  +  159,  figs.  64). — This  book  is  intended  as  a  guide  to  teachers,  pupils, 
and  others  desiring  a  knowledge  of  practical  gardening.  It  contains  instruc- 
tion.s,  together  with  the  necessary  facts  and  principles,  for  laying  out  a 
garden,  cropping,  fertilizing,  conducting  pot  and  germination  experiments,  and 
growing  potatoes  and  other  vegetables,  fruits,  and  flowers,  manual  work  for 
I  he  winter,  beekeeping,  drawing,  and  a  garden  calendar. 

Home  economics,  B.  Davis  (In  State  Manual  of  the  Courses  of  Studg  for  the 
High  Schools  of  Oregon,  1919-21.  Salem,  Ore.:  Dept.  Ed.,  1919,  pp.  96-113). — 
.\  suggestive  four-year  course  in  home  economics  is  outlined  so  that  each 
semester's  work  represents  a  complete  half  unit.  Subject  matter,  technical 
work,  and  correlations  are  indicated.  The  subjects  include  cookery,  camp 
cookery,  cafeteria  cookery,  dietetics,  care  of  the  house,  house  management, 
home  nursing,  sewing,  dressmaking,  and  millinery. 
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A  bibliography  of  agricultural  books  for  the  high  school  library,  C.  CoL- 
viN  (Bd.  Vocat.  Ed.  111.  Bui.  16  {1919),  pp.  SI).— It  is  stated  that  this  suggested 
list  of  books,  which  has  been  prepared  in  cooperation  with  the  various  depart- 
ments of  the  College  of  Agriculture  of  the  University  of  Illinois,  is  to  be  adopted 
for  use  in  all  departments  of  vocational  agriculture  in  Illinois.  The  books 
are  listed  under  the  main  divisions  of  agriculture,  agricultural  arithmetic, 
agricultural  education,  agronomy,  animal  husbandry,  apiculture,  dairying  and 
dairy  cattle,  economic  entomology,  farm  accounting  and  farm  management, 
forestry,  horticulture,  related  sciences,  rural  life,  and  miscellaneous.  Each 
book  bears  a  number  as  well  as  a  letter  designating  the  division. 

Motion  pictures  of  the  U.  S.  Department  of  Agriculture,  F.  W.  Peekins 
and  G.  K.  Goergens  ([7.  S.  Dept.  Agr.,  Dept.  Circ.  II4  {1920),  pp.  22,  figs.  12).— 
This  circular  contains  a  list  of  motion-picture  films,  including  4G0  reels,  or 
more  than  4G0,000  feet  of  film,  on  112  agricultural  subjects,  available  for  dis- 
tribution. A  brief  statement  of  the  uses  that  are  being  made  of  these  motion 
pictures,  together  with  information  concerning  their  distribution,  exhibition, 
handling,  and  purchase,  is  included. 

MISCELLANEOUS. 

Thirty-first  Annual  Report  of  Louisiana  Stations,  1919,  W.  R.  Dodson 
{Louisiana  Stas.  Kpt.  1919,  pp.  3S). — This  contains  the  organization  list,  a 
financial  statement  regarding  tlie  Federal  funds  for  the  fiscal  year  ended  June 
30,  1919,  and  the  State  funds  for  the  fiscal  year  ended  November  30,  1919,  and 
corresponding  financial  statements  for  the  preceding  fiscal  year;  and  a  report 
by  the  director,  including  brief  departmental  reports.  The  experimental  work 
reported  is  for  the  most  part  abstracted  elsewhere  in  this  issue. 

Report  of  Northeast  Demonstration  Farm  and  Experiment  Station,  Du- 
luth,  1918-19,  M.  J.  Thompson  {Alinnesota  Sta.,  Rpt.  Duluth  Substa.,  1918- 
19,  pp.  2S,  figs.  4). — The  experimental  work  reported  is  for  the  most  part 
abstracted  elsewhere  in  this  issue. 

Thirty-third  Annual  Report  of  Nebraska  Station,  1919  {Nebraska  Sta. 
Rpt.  1919,  pp.  49). — This  contains  the  organization  list,  a  report  of  the  work  of 
the  year,  a  report  of  the  extension  service  of  the  college  of  agriculture,  and 
a  financial  statement  for  the  fiscal  year  ended  June  30,  1919.  The  experi- 
mental work  reported  is  for  the  most  part  abstracted  elsewhere  in  this  issue. 
The  text  of  the  State  Farm  Bureau  Law  is  included. 

Quarterly  bulletin  of  the  Michigan  Experiment  Station,  edited  by  R.  S. 
Shaw  and  H.  W.  Norton,  Jr.  {Michigan  Sta.  Quart.  Bui.,  2  {1920),  No.  4,  pp. 
157-199,  figs.  9). — In  addition  to  articles  abstracted  elsewhere  in  this  issue,  this 
number  contains  the  following:  Experiment  Station  Publications;  The  Ex- 
periment Station  Mailing  List;  The  Detroit  Commission  Plan  of  City  Milk 
AdminLstration ;  Animal  Husbandry  Exhibit,  by  G.  A.  Brown ;  Farm  Vinegar 
Making,  by  Z.  N.  Wyant ;  Soy  Bean  Inoculation,  by  R.  M.  Snyder;  Treatment 
of  Seed  Potatoes,  by  G.  H.  Coons;  Dairy  Exhibit,  by  S.  J.  Brownell;  The 
Farm  Crops  Exhibit,  by  J.  F.  Cox;  and  List  of  Available  Bulletins. 

Monthly  bulletin  of  the  Western  Washington  Substation  {Washington 
Sta.,  West.  Wash.  Sta.  Mo.  Bui,  8  {1920),  No.  J,,  pp.  49-64.  figs.  3).— In  addition 
to  articles  abstracted  elsewhere  in  this  issue,  this  number  contains  brief 
articles  on  the  following  subjects:  Saving  Money  on  Feed,  by  K.  B.  Musser, 
and  Tree  Fruits  for  Canning,  by  J.  L.  Stahl. 

Organization  of  investigation  in  agriculture,  E.  W.  Allen  {Jour.  Dairy 
ScL,  3  {1920),  No.  3,  pp.  169-11/9).— This  paper  has  been  noted  editorially  (E.  S. 
R.,  42,  p.  305). 


NOTES 


California  University  and  Station. — Tlio  appointment  by  President  Wilson 
is  nnnoiiiHi'd  of  neaii  T.  F.  Hunt,  now  on  sabbaticul  loav(>  in  Europe,  as  the 
member  from  the  United  States  on  the  permanent  committee  of  the  Interna- 
tional Institute  of  Agriculture  at  Home.  This  position  has  been  vacant  since 
the  death  of  the  late  David  Lubin,  to  wliose  suggestion  the  founding  of  the 
Institute  is  accredited. 

The  division  of  entomology  has  been  reorganized  as  the  division  of  entomol- 
ogy and  jmrasltologj'.  W.  B.  Herms  has  been  appointed  head  of  the  division, 
continuiii.^'  his  activities  in  parasitology,  practical  medical  entomology,  and 
ecology.  The  division  is  made  up  of  three  groups,  viz,  general  entomology  and 
taxonomy,  agricultural  entomology,  and  parasitology  in  relation  to  animal  in- 
dustries, in  charge,  resi)ectlvely,  of  E.  C.  Van  Dylie,  E.  O.  Essig,  and  S.  B.  Free- 
born. 

Carroll  E.  Howell,  assistant  professor  of  animal  husbandry  at  the  Wash- 
ington College,  has  been  appointed  to  a  corresponding  position  In  the  division 
of  animal  husbandry;  and  Walter  E.  Tomson,  field  agent  in  dairying  at  the 
Montana  College,  has  been  appointed  associate  in  animal  husliandry.  Ralph  V. 
Wright  has  btH.ni  appointed  specialist  in  agricultural  extension. 

Idaho  University  and  Station. — The  department  of  soils  has  been  discon- 
tinued, the  chemical  plia.ses  of  the  work  being  comliined  with  the  department 
of  agricultural  chemistry  and  those  relating  to  crops  with  other  crop  work  to 
form  a  new  department  of  agronomy.  R.  K.  Bonnet,  formerly  professor  of 
farm  crops,  has  been  appointed  professor  of  agronomy,  with  G.  R.  McDole,  of 
the  University  of  Minnesota  as  associate  professor,  H.  W.  Hulbert  as  assistant 
professor,  and  F.  L.  Burkhart  as  held  superintendent.  Station  work  in  soil 
physics  and  instruction  in  soils  except  .soil  chemistry  will  be  in  charge  of  Prof. 
McDole.  and  a  soil  chemist  is  expected  to  be  appointed  for  research  along 
that  Une. 

Recent  appointments  include  Dr.  Charles  O.  Williamson  of  the  VetcrinaiT 
College  of  Ohio  State  University  as  instructor  in  veterinary  science  vice  Dr. 
W.  R.  Kidwell,  who  has  accepted  a  position  with  the  State  department  of 
agriculture;  R.  E.  Gongwer  of  the  Huntley  (Mont.)  Substation  of  the  Bureau 
of  Plant  Industry,  U.  S.  Department  of  Agriculture,  as  assistant  professor  of 
animal  hu.sbandry;  Sherman  Dickinson,  instructor  in  agricultural  education  at 
the  University  of  Minnesota,  as  as.sociate  professor;  H.  W.  Hulbert  as  assistant 
and  professor  of  agricultural  education  vice  C.  B.  Wilson,  who  has  accepted 
a  position  at  the  Washington  College;  and  Roy  B.  Gray  as  professor  of  agri- 
cultural engineering  and  head  of  the  department  vice  John  C.  Wooley,  whose 
resignation  has  been  previously  noted. 

Kan.sa.s  College. — J.  D.  Parsons,  assistant  professor  of  farm  engineering, 
resigned  August  1  to  become  a.ssistant  professor  of  farm  engineering  at  the 
University  of  Nebraskii.  R.  II.  Driftmier,  a  1920  graduate  of  the  Iowa  College. 
has  been  apftointed  instructor  in  farm  engineering. 

Louisiana  Stations. — Dr.  Nicholas  KopelofE  has  resigned  as  bacteriologist  of 
the  Sugar  Station  to  become  as.sociate  in  bacteriology'  at  the  P.sychiatric 
Institute  of  the  New  York  State  Hospital. 

Massarliusetts  College  and  Station. — New  buildings  include  Abigail  Adams 
House,  a  women's  dormitory  housing  about  100  students,  a  cavalry  barn  to 
accommodate  the  cavalry  unit  to  be  estiiblished  at  the  college  by  the  War 
Department,  and  a  horticultural  manufactures  laboratory  building. 
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The  entering  class  numbers  about  125,  with  a  similar  enrollment  of  the  two- 
year  course  in  practical  agriculture.  R.  W.  Neal,  associate  professor  of  rural 
journalisin,  has  resigned  to  engage  in  commercial  work.  H.  P.  Cooper  and  Fred 
G.  Merkel  have  al.so  resigned,  the  former  to  accept  a  position  at  Cornell  Uni- 
versity and  the  latter  to  become  assistant  professor  of  soil  technology  at  the 
Penns^'lvania  College. 

F.  M.  Salisbury  of  the  Medina  (Ohio)  County  Farm  Bureau  has  been 
appointed  head  of  the  department  of  animal  husbandry  vice  J.  C.  McXutt, 
whose  resignation  has  been  previously  noted.  Other  appointments  include 
Miss  Lorain  P.  Jefferson  as  assistant  research  professor  in  agricultural  eco- 
nomics, W.  F.  Robertson  as  instructor  in  horticultural  manufactures,  Raymond 
W.  Swift  as  analyst  in  the  department  of  plant  and  animal  chemistry  in  the 
station  vice  A.  M.  Clarke  resigned,  and  Harlan  N.  Worthley  as  investigator  in 
entomology. 

Mississippi  College  and  Station. — C.  B.  Anders,  associate  agronomist,  has 
been  appointed  to  take  charge  of  the  new  substation  to  be  established  at  Ray- 
mond. F.  B.  Richardson,  extension  horticulturist,  has  accepted  a  position  as 
horticulturist  for  the  South  Mississippi  Substation  at  Poplarville. 

Nebraska  University  and  Station. — Ray  W.  Carpenter,  assistant  extension 
agricultural  engineer,  resigned  September  15  to  become  professor  of  agricul- 
tural engineering  in  the  University  of  Maryland.  Fred  R.  Nohavec  has  been 
appointed  acting  manager  of  tractor  tests  beginning  September  1,  vice  C.  K. 
Shedd,  resigned,  and  Lew  Wallace,  engineer  in  tractor  testing  beginning 
October  1,  vice  F.  L.  Orr,  resigned.  Other  appointments  effective  September  1 
include  W.  W.  Derrick  as  instructor  in  animal  husbandry;  F.  D.  McClure  as 
instructor  in  rural  economics ;  and  L.  V.  Skidmore,  D.  V.  M.,  as  instructor  in 
plant  pathology. 

Nevada  University  and  Station. — Dr.  Robert  Stewart,  professor  of  soil  fer- 
tility at  the  University  of  Illinois,  has  resigned  to  become  dean  of  the  college 
of  agriculture.  Dr.  Lyman  R.  Vawter,  associate  professor  of  veterinary 
medicine  at  the  Georgia  College,  has  succeeded  Dr.  Lewis  H.  Wright  as  station 
pathologist.  N.  F.  Petersen  of  the  station  department  of  range  management 
resigned  September  1  to  accept  a  position  with  the  Wayne  (Nebr.)  Normal 
School. 

New  York  State  Station. — Otto  McCreary,  assistant  chemist,  resigned  Sep- 
tember 1  to  accept  a  similar  position  with  the  Washington  Station.  Elizabeth 
F.  Hopkins  has  been  appointed  assistant  botanist  for  seed  testing  work. 

Pennsylvania  College  and  Station. — D.  C.  Wimer,  assistant  professor  of 
soil  technology,  resigned  September  15.  Recent  appointments  include  W.  A. 
Broyles  of  the  Texas  College  as  professor  of  agricultural  education,  J.  L.  E. 
McCord  as  assistant  professor  of  farm  management  and  rui'al  economics, 
W.  H.  Martin  as  instructor  in  dairy  husbandry,  and  Paul  L.  Fatout  as  assistant 
in  animal  husbandry. 

Ohio  Station. — The  departments  of  animal  husbandry  and  nutrition  have 
been  formally  abolished  as  of  August  1,  vacating  all  positions  therein.  A  new 
department  of  animal  nutrition  has  been  establishe<l  with  the  following  per- 
sonnel :  E.  B.  Forbes  chief,  J.  W.  Hammond  associate,  and  C.  H.  Hunt,  J.  A. 
Schulz,  R.  F.  Remler,  A.  R.  Winters,  W.  J.  Buss,  and  W.  L.  Robison  assistants. 

Rhode  Island  College  and  Station. — Dr.  Philip  Hadley,  professor  of  bac- 
teriology and  biologfst,  has  been  appointed  to  the  faculty  of  the  department  of 
bacteriology  and  hygiene  of  the  school  of  medicine.  University  of  Michigan. 

South  Dakota  College. — Dr.  Arthur  T.  Evans,  professor  of  botany  at  Huron 
College,  has  been  appointed  associate  professor  of  agronomy. 
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AtABAMA— 

College  Station:  Auburn;  3.  F.  Duggar.' 
Cenebrake  Station:  UnUmtown;  J.  M.  Burgesa.* 
Tuskegee  Station:    Tutkeyee  Institute;   G.  W. 
Carver.i 

Alaska— 5»<fca,-  C.  C.  Oeorgeson.* 

Arizona—  Tuctm:  D.  W.  Working.* 

Abkans-VS— Fay«tteriJI«.-  Bradford  Knapp.* 

Cautobnu— Berkeley;  C.  M.  Haring.i 
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Connecticut— 

State  Station:  New  Havenrt„  „  jenkina » 
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Delaware— JV<uJor*.'  C.  A.  McCue.> 

FtoswA—Oaimsville:  P.  H.  Rolfs.' 

Oeobqu— 

Experiment:  H.  P.  8tuckey.» 

T^ton:  Central  Plains  Station;  8.  H.  Starr.i 

QUAH— Island  of  Ovam:  C.  W.  Edwards.' 

Hawah— 

Federal  Station:  Honolulu;  J.  M.  Westgat*.* 
Sugar  Planters'  Station:  Honolulu;  H.  P.  Age«.' 

iDAno— Moscow:  E.  J.  Iddlngs.' 

Illinois—  Urtana:  £.  Davenport.* 

Indiana— Xo  Fayette:  Q.I.  Christie.* 

Iowa— j1  WW.-  C.  F.  Curtiss.* 

KAVSAS—Manhattart:  F.  D.  Farrell.* 

KssTUCKr—Laington:  T.  P.  Cooper.* 

LOVISUNA— 

State  Station:  Baton) 

Rouge; 
Sugar    Station:     Audubon 

Parle,  New  Orleans;  W.  H.  DalrytnpJe.* 

Nortb     La.    Station: 

GolAoun,' 
Rice  Station:  Crowley; 
Maine— Orono;  C.  D.  Woods.* 
Mabtland— Cb;i«i;«  Porft;  H.  J.  Patterson.' 
Massachusetts— XmfterSt.'  S.  B.  Ha.skell.' 
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Minnesota— I7n<per»«j/   Farm,  St.  Paul:    R.  W. 
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Mississippi— X(;ri«tZ/ural  College:  J.  R,  Ricks.* 

MlSSOtTRI— 

College  Station:  Columbia;  F.  B.  Mmnlord.* 
Fruit  Station:  Mountain  Grove;  F.  W.  F»ur«t.' 
Montana— £oz«77Mn:  F.  B.  Linfield.* 
Nebraska— iinco/n.-  E.  A.  Burnett.* 
Nevada— iinjo.-  S.  B.  Doten.^ 
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New  Jersey— ;Veif  Brumwick:  J.  G.  Lipman.> 
New  Mexico— S<ar<!  College:  Fabian  Garcia.* 
New  York— 

State  Station:  Geneva;  W.  H.  Jordan.* 
Cornell  Station:  Ithaca;  A.  R.  Mann.i 
North    Carolina— iJoWjh    and     West   RateigX; 

B.  W.  Kilgore.* 
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Ohio—  Wootter:  C.  E.  Tbome.* 
OKLASoytx— Stillwater:  H.  Q.  Enigbt.* 
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H.  P.  Annsby.* 
Porto  Rico- 
Federal  Station:  Mayagutz;  D,  W.  May.* 
Insular  Station:  Rio  Piedras;  E.  D.  Coldn.* 
Rhode  Island— JTiTi^i^on.-  B.  L.  Hartwell.* 
South  Carouna— CZctwoti  College:  H.W.  Barre.« 
South  Dakota— Brooking*.-  J.  W.  Wilson.* 
Tennessee— Jr7ioxt>iZ/c.-  H.  A.  Morgan.* 
Texas—  College  Station:  B.  Youngblood.* 
Utah— Logan:  F.  S.  Harris.* 
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Blacksburg:  A.  W.  Drinkard,  jr.* 
Norfolk:  Truck  Station;  T.  C.  Johnson.* 
Virgin  Islands— 5<.  Croix:  Longfield  Smith.' 
Washington— PuHmara.-  E.  C.  Johnson.* 
West  VaQim.K— Morgantown:  J.  L.  Coulter  ' 
Wisconsin— i/adwort.-  H.  L.  Russell.* 
Wyoming— Xarom/e.-  A.  D.  Faville.* 

'Animal  husbandman  in  charge. 
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For  \:n"ioiis  reasons,  the  !*.>•_!()  coiiNention  of  tlie  Assofiiitioii  o] 
Laiid-jrraiit  ('olle<ies  was  awaited  witli  unusual  interest  and  some 
forebotlin^s.  Altlu)u<i:h  it  was  the  thirty-i'ourtli  annual  convention 
of  this  body  in  point  of  continuity,  it  was  the  first  to  be  schedided 
since  the  adoption  of  the  re\ised  oonstitntion,  carryino"  with  it  a 
new  name  and  a  considerably  altered  form  of  orfjani/ation  and 
manner  of  procedure.  Under  these  circumstances  there  was  naturally 
some  speculation  as  to  the  practical  workings  of  the  chant>es  which 
liad  been  eti'ected,  and  more  or  less  uncertainty  had  been  expressed 
re<;a I'd i n<i:  the  j^rospective  attitude  and  policies  of  the  association  in 
its  reconstructed  form.  Most  of  the  difficulties  which  had  been  appre- 
hended, however,  failed  to  materialize,  and  the  final  outcome  may 
l»e  characterized  as  unexj^ectedly  successful  and  encoura<>;in<>\ 

In  response  to  an  in^'itation  extended  several  years  ago  by  the  Mas- 
>achusetts  Agi'icultural  College,  the  convention  was  arranged  to  con- 
stitute a  part  of  the  series  of  important  meetings  centering  around 
tliat  institution  during  the  present  academic  year,  Avhich  represents 
the  fiftieth  anniversary  of  the  graduation  of  its  first  class  of  students. 
I''or  the  better  accommodation  of  the  delegates,  however,  convention 
head(|uarters  were  established  in  Springfield  and  the  business  sessions 
were  held  in  that  city,  with  a  visit  to  the  college  on  the  final  day. 
This  arrangement  was  sub.stantially  that  followed  at  the  only  pre- 
vious meeting  of  the  association  in  Xew  England,  that  at  Xcav  Haven 
and  Middletown,  Conn.,  twenty  years  before. 

The  convention  was  held  from  October  19  to  October  2'2  and  as 
usual  was  preceded  by  gatherings  of  several  other  bodies.  Its  initial 
session  coincided  with  the  termination  of  the  third  annual  confer- 
rnce  of  the  American  Country  Life  Association.  Avhich  had  oj^i-ned 
its  proceedings  October  1(>  in  a  joint  session  at  Amherst  Avith  the 
American  Civic  Association.  Th(>  American  Society  of  Agronomy, 
the  Society  for  the  Pronujtion  of  .Vgricultural  Science,  and  the  Asso- 
ciation for  the  Advancement  of  Agricultural  Teaching  also  met  in 
Springfield.  October  IS  and  ID.  (loodly  numbers,  excellent  j)ro- 
grams.  and  well-sustained  interest  Avere  the  rule  in  these  bodies,  and 
their  sessions  doubtless  enhanced  the  number  and  i'ei)resentative 
character   of  those   participating    in    th(>   lonvention    itself.      P>xact 
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figures  as  to  the  aggregate  attendance  were  not  obtainable,  but  prob- 
ably at  least  five  hundred  persons  were  present  for  a  greater  or  lesser 
part  of  the  proceedings. 

The  association  met  earlier  in  the  week  than  usual,  commencing 
on  Tuesday  evening  and  concluding  its  public  sessions  on  the  follow- 
ing Thursday  afternoon.  This  change  was  necessitated  partly  by 
the  Amherst  excursion  of  Friday  and  partly  by  the  arrangement  for 
Thursday  evening  of  a  "  farm  festival  and  beefsteak  barbecue  "  on 
the  Eastern  States  P^xposition  Grounds  under  the  auspices  of  the  ex- 
position authorities.  Some  congestion  followed  the  resulting  reduc- 
tion in  the  time  available  for  meetings,  despite  many  evidences  of 
skillful  planning  in  the  framing  of  the  program.  On  the  other  band, 
the  convention  was  exceptionally  free  from  extraneous  distractions, 
and  has  seldom  been  excelled  in  sustained  interest  and  close  attention 
to  the  work  before  it. 

The  excursion  to  the  Massachusetts  Agricultural  College  was 
favored  by  ideal  weather  conditions,  and  an  exceptional  opportunity 
was  afforded  to  see  something  of  the  specialized  agriculture  of  the 
Connecticut  Valley  as  well  as  for  a  brief  tour  of  inspection  of  the 
oldest  and  largest  of  the  New  England  colleges  of  agriculture.  No 
formal  exercises  were  held  at  the  college  other  than  an  illustrated 
lecture  by  Prof.  F.  A.  Waugh  on  the  college  campus  and  grounds. 
This  was  chiefly  from  the  point  of  view  of  the  landscape  engineer,  as 
a  practical  demonstration  of  some  of  the  possibilities  in  the  develop- 
ment of  an  institution  of  this  type.  Great  interest  was  aroused  in 
the  results  which  had  already  been  accomplished,  and  there  was  gen- 
eral regret  at  the  limited  time  available  for  the  stay  at  the  institution. 

The  revised  constitution  of  the  association  provides  for  general 
sessions,  sectional  meetings,  and  business  sessions  of  the  executive 
body.  Two  evenings  and  an  afternoon  were  assigned  to  the  general 
sessions  and  an  equivalent  amount  of  time  was  allotted  to  the  various 
sections,  while  the  executive  body  had  available  two  late  afternoon 
periods  and  the  final  evening. 

Two  of  the  three  sections,  home  economics  and  engineering,  at- 
tempted no  subdivision  of  work  and  thus  had  at  their  disposal  fully 
as  much  time  as  in  previous  j^ears.  The  section  on  agriculture,  how- 
ever, subdivided  into  groups  of  resident  teaching,  experiment  station 
work,  and  extension  service,  these  meeting  simultaneously  for  morn- 
ing and  afternoon  sessions  on  the  second  day,  while  the  final  period 
on  the  morning  of  the  third  day  was  utilized  for  a  session  of  the 
entire  section.  This  arrangement  afforded  an  opportunity  for  a 
common  meeting  ground  of  all  agricultural  workers,  and  received 
many  favorable  expressions  of  opinion  as  well  devised  to  secure 
united  action  and  promote  institutional  homogeneit3^     With  a  view 
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to  extendi n<r  its  benefits,  a  proposal  was  adopted  to  change  the  sub- 
division of  time  l)otween  the  section  and  subsections  at  subsequent 
conventions,  allotting  more  time  to  general  sessions  for  the  section 
as  a  whole. 

The  executive  body,  which  it  wnll  be  recalled  consists  of  the  presi- 
dents or  corresponding  executive  officers  of  the  constituent  institu- 
tions and  is  now  the  legislative  branch  of  the  association,  met  in 
strictly  executive  session.  Some  thirty  institutions,  or  about  three- 
Hftlis  of  the  total  membership,  were  represented  in  its  deliberations, 
convenion  with  most  of  its  decisions,  although  these  of  course 
of  the  general  sessions,  no  opportunity  was  available  to  acquaint  the 
('on^■ention  with  most  of  its  decisions;  although  these  of  course 
officially  determined  the  policies  of  the  association.  Announcement 
was  made  that  a  statement  of  action  taken  would  be  issued  as  soon 
as  possible. 

The  presidency  of  the  association  for  the  ensuing  year  was  be- 
stowed upon  Dean  H.  L.  Russell  of  Wisconsin,  who  was  succeeded 
on  tjie  executive  committee  by  Dean  F.  B.  Mumford  of  Missouri. 
President  HoAvard  EdAvards  of  Rhode  Island  was  elected  vice 
president,  and  Dean  J.  L.  Hills  of  Vermont  was  continued  as  secre- 
tary-treasurer. Few  changes  .were  made  in  the  personnel  of  the 
various  standing  committees,  except  that  the  committee  on  graduate 
study  was  abolished.  A  complete  list  of  the  officers  and  committees 
may  be  found  elsewhere  in  this  issue. 

Aside  from  the  transfer  of  legislative  business  to  the  executive 
body  and  the  presentation  of  committee  reports  in  full  to  the  sec- 
tions or  subsections,  the  general  sessions  closely  resembled  those  of 
former  years.  The  chief  matters  taken  up  in  them  were  the  addresses 
of  the  president.  Chancellor  Avery  of  Nebraska,  the  Secretary  of 
Agriculture,  and  tAvo  other  invited  guests,  and  a  discussion  by  Col. 
F.  J.  MorroAv  of  the  War  Department  of  some  of  the  problems  re- 
lating to  military  instruction  in  the  land  grant  colleges.  The  var- 
ious committee  reports  were  presented  in  abstract,  and  a  forceful 
statement  from  the  experiment  station  subsection  set  forth  the  need 
of  increased  funds  for  the  stations. 

The  presidential  address  of  Chancellor  Avery  Avas  entitled  Our 
Present  College  Problems,  and  dealt  broadly  Avith  conditions  essen- 
tial to  the  nuiintenance  and  development  of  the  land-grant  institutions 
in  a  position  of  leadership  among  the  great  middle  classes.  As  one 
of  the  most  pressing  problems,  Chancellor  Avery  dAvelt  particularly 
upon  the  experiment  stations,  pointing  out  some  of  the  leasons  Avhy 
their  work  is  languishing  and  describing  the  situation  as  in  danger 
of  "drifting  (ownrd  sterile  times  in  thought  and  |)r<)gress.'' 
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Much  prominence  was  also  accorded  the  fostering  of  research  in  the 
address  of  Secretary  Meredith,  who  expressed  himself  in  part  as  fol- 
lows: "AA^e  must  [)e. frank  enough  with  ourselves  to  recognize  the  fact 
that  fundamental  research  has  not  gone  forward  as  rapidly  as  our  best 
interests  demand,  and  it  seems  to  me  that  the  time  has  come  for  us — 
the  colleges  and  stations  and  the  Department — to  see  that  it  is  given 
and  retains  the  proper  place  in  our  respective  organizations.  I  am 
sure  that  nowhere  has  the  importance  of  research  been  consciously 
minimized,  but  in  the  exigencies  of  Avar  and  its  aftermath,  a  situa- 
tion has  come  about  which,  I  think  you  will  agree,  amounts  to  neglect 
of  this  basis  of  agricultural  progress." 

Secretary'  Meredith  Avent  on  to  enumerate  many  specific  lines  of 
inquiry  demanding  attention,  citing  the  economic  problems  in  farm 
management,  marketing,  and  distribution,  land  utilization  and  agri- 
cultural cooperation,  methods  for  converting  perishable  and  surplus 
farm  products  into  more  stable  commodities,  the  better  utilization  of 
farm  by-products,  farm  machinery  and  farm  power,  farm  forestry, 
and  agricultural  meteorology.  He  advocated  more  adequate  courses 
in  the  colleges  to  prepare  workers  along  these  lines  as  well  as  in  the 
better  established  fields,  stating  that  "  unless  Ave  are  to  permit  an 
insidious  undermining  of  the  Avhole  structure  that  Ave  have  reared 
through  six  decades  of  tireless  Avork,  we  must  haA^e  a  larger  number 
of  thoroughly  trained  and  experienced  investigators  to  give  their  time 
exclusively  to  research,"  and  he  strongly  urged  that  the  salary  stand- 
ards and  opportunities  should  be  made  such  as  ''  to  attract  and  hold 
the  ablest  and  most  farseeing  scientific  men  in  America."  One  of  the 
fundamental  reasons  for  institutional  inability  to  pay  adequate  com- 
pensation he  belieA^ed  to  be  a  lack  of  understandingonthepart  of  the 
public  of  the  importance  of  research  Avork.  and  he  adA^ocated  greater 
efforts  to  correct  this  condition  by  demonstration  ''  to  the  people  in 
the  cities,  as  Avell  as  those  in  the  rural  districts,  that  the  funds  de- 
A^oted  to  agriculture  are  not  used  in  the  interest  of  the  farmer  alone 
but  in  the  interest  of  the  consumer  as  Avell." 

The  address ^of  the  Secretary  also  emphasized  the  need  of  close  co- 
operation betAveen  the  agricultural  colleges  and  the  Department  of 
Agriculture.  As  one  means  to  this  end  he  announced  a  recommenda- 
tion to  Congress  for  the  appointment  Avithin  the  Department  of  a 
director  of  scientific  Avork,  avIio  Avould  be  a  permanent  official  and 
Avho  Avould  deA^ote  himself  to  the  development  and  coordination  of 
the  research  Avork  of  its  various  branches  and  to  fostering  the  further 
correlation  of  these  activities  Avith  those  of  the  appropriate  State 
agricultural  agencies.  The  exchange  of  scientific  workers  by  the 
Department  and  the  colleges  Avas  also  suggested. 

One  of  the  most  notable  j^apers  of  the  conA^ention  Avas  that  of  Dr. 
A.  E.  Taylor  of  the  University  of  Pennsylvania  and  associated  with 
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the  Federal  Department  throujjhout  the  war.  Dr.  Taylor  presented 
an  exhaustive  analysis  of  the  world's  wheat  supply  and  prices,  show- 
in<jj  in  detail  the  immensity  and  complexity  of  the  [jostwar  inHuences 
atl'ecting  this  staple  crop,  that  the  price  of  wheat  is  by  no  means  a 
local  or  even  a  national  matter  but  world-wide  in  its  ramifications, 
depending  not  only  upon  production  but  upon  transportation  facili- 
ties, national  and  international  credit  and  exchange,  and  many  other 
factors.  The  paper  was  recognized  as  a  distinct  contribution  of  such 
value  to  economic  anil  extension  workers  and  others  that  the  executive 
committee  of  the  association  was  re(juested  to  arrange  for  its  early 
publication. 

Of  (juite  (liferent  scope,  but  also  of  wide  appeal,  was  the  address 
of  Dean  W.  W.  Charters  of  the  Carnegie  Institute  of  Technology 
on  the  improvement  of  college  teaching.  In  this  address  Dean 
Charters  compared  the  pedagogic  value  of  the  fundamental  and 
ai)plied  sciences,  aiguing  for  a  greater  use  of  the  latter  as  cultural 
material.  He  also  explained  the  project  methotl  for  various  sub- 
jects, and  advocated  a  greater  employment  of  this  method  in  college 
teach  in<r. 

This  address  proAed  to  be  the  foierunner  of  several  on  the  same 
general  subject  in  the  subsection  of  resident  instruction  and  else- 
where. The  subsection  devoted  one  of  its  sessions  to  a  symposium 
on  the  content  of  a  four-year  college  curriculum  in  agriculture,  at 
which  Dean  P^ugene  Davenport  of  Illinois  discussed  required  funda- 
mental courses  in  science,  English,  etc.:  Prof.  H.  F.  Cotteiman 
of  Maryland,  the  required  courses  in  agricultural  subjects;  and 
President  W.  M.  Jardine  of  Kansas,  the  amount  and  character  of 
the  elective  courses.  Another  session  dealt  largely  Avith  means  of 
im])roving  the  methods  of  teachers  iilready  in  service.  Dean  K.  L. 
AVatts  of  Pennsylvania  aroused  much  interest  by  an  account  of  the 
beneficial  results  obtained  from  a  course  of  lectures  by  an  expert 
in  i)edagogy  on  the  principles  of  teaching,  attended  voluntarily  by 
ninety-five  per  cent  of  his  staff.  Mention  should  also  be  made  of 
an  afternoon  symposium  of  the  American  Society  of  Agronomy,  at 
which  hotli  content  and  method  of  teaching  Avere  considered. 

The  standing  committee  on  instruction  in  agriculture.  h<mie  eco- 
nomics, and  mechanic  aits  presented  a  preliminary  report  on  a  com- 
prehensive in(juirv  into  the  improvement  of  college  teaching  in 
vocational  subjects.  On  the  basis  of  over  eight  huiurred  rej^lies 
received  from  (|uesti()nnaires  sent  to  college  presidents  and  teachers 
of  agriculture,  home  economics,  and  mechanic  arts,  the  committee 
found  that,  while  there  is  some  variation  among  the  various  subjects, 
only  fourteen  per  cent  of  instructors,  thirty-eight  per  cent  of  assist- 
ant professors,  and  forty-seven  per  cent  of  professors  noAv  have  a 
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second  degree,  while  less  than  nine  per  cent  of  the  college  teachers 
of  agriculture  possess  a  doctor's  degree.  In  the  opinion  of  the  com- 
mittee, higher  academic  standards  are  essential  and  the  present  un- 
satisfactory conditions  should  be  regarded  as  temporary.  It  was 
urged  that  appointments  to  instructorships  in  particular  should  be 
more  carefully  considered,  the  position  being  regarded  as  one  of  trial 
and  of  opportunity  for  graduate  study  and  general  development,  and 
without  obligation  to  the  institution  as  regards  permanent  em- 
ployment or  higher  rank. 

Certain  other  aspects  of  the  situation,  however,  w^ere  regarded  as 
more  encouraging.  Nearly  half  of  the  teachers  replying  had  studied 
one  or  more  subjects  in  education,  and  greater  insistence  now  seems 
to  be  placed  on  such  training.  A  marked  tendency  to  reduce  the 
number  of  subjects  carried  by  a  teacher  Avas  also  noted,  almost  sixty 
per  cent  now  confining  their  -work  to  a  single  subject. 

A  paper  by  Mr.  L.  S.  Hawkins  of  the  Federal  Board  for  Vocational 
Education,  before  the  section  on  agriculture,  emphasized  the  oppor- 
tunity and  responsibility  of  the  land-grant  colleges  in  preparing 
teachers  for  vocational  and  secondary  agriculture.  He  pointed  out 
that  this  service,  while  relatively  expensive  in  proportion  to  the  num- 
ber of  students  enrolled,  is  none  the  less  of  great  importance,  and  has 
numerous  advantages  for  the  colleges  themselves  as  they  are  thereby 
brought  more  closely  in  touch  through  their  graduates  Avith  the  farm 
boys  and  girls  from  whom  much  of  their  student  body  is  recruited. 

The  committee  on  college  organization  and  policy  reported  a  need 
of  greater  publicity  regarding  opportunities  for  agricultural  grad- 
uates. It  voiced  a  belief  that  agricultural  vocations  are  not  now  at- 
tracting young  men  as  are  many  other  vocations,  although  offering 
many  attractive  opportunities  for  leadership,  fair  financial  returns, 
and  a  real  career.  Each  agricujtural  college  was,  therefore,  urged 
to  gather,  interpret,  and  disseminate  precise  facts  as  to  openings 
available  in  agricultural  work,  and  a  tentative  classification  of  such 
openings  was  submitted.  It  was  also  suggested  that  the  colleges  might 
cooperate  more  effectually  along  regional  and  national  lines  in  the 
training  of  specialists  and  other  ways. 

The  subsection  on  extension  service  concerned  itself  largely  with 
the  relation  of  extension  work  to  the  new  farm  bureau  movement 
and  to  such  business  enterprises  as  buying  and  selling  organizations 
of  farmers.  The  entire  subject  of  marketing  relations  was  thoroughly 
considered,  and  a  committee  of  extension  directors  was  appointed  to 
join  a  similar  committee  from  the  American  Farm  Economics  Asso- 
ciation and  confer  with  the  Federal  Department  of  Agriculture  fol- 
lowing the  December  meetings  of  that  association  in  an  attempt  to 
formulate  a  comprehensive  program  on  marketing  work. 
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As  at  the  1010  mootinfr  in  Chicaf;o,  interest  in  research  may  a<rain 
he  said  to  have  heen  the  keynote  of  the  convention.  Reference  has 
ahvady  l)cen  made  to  the  strong  indorsements  of  Chancellor  Avery 
and  Secretary  Meredith,  but  these  were  only  typical  of  what  was 
in  the  minds  of  the  speakers  and  members  <renerally.  Seldom,  if 
ever,  has  the  realization  of  its  fundamental  importance  to  the. entire 
structure  of  agricultural  advancement  been  more  in  evidence,  espe- 
cially among  those  whose  immediate  work  is  along  administrative, 
instructional,  and  extension  lines. 

This  interest  was  reflected  in  the  consistently  large  attendance  at 
the  meetings  of  the  subsection  on  experiment  station  work.  This  sub- 
section devoted  one  of  its  sessions  to  the  consideration  of  the  general 
outlook  for  the  stations  and  means  of  enlisting  popular  support  for 
their  work.  The  second  session  included  a  paper  on  institutional  co- 
operation in  research,  and  the  reports  of  the  various  standing  com- 
mittees. There  was  also  an  exhibit  of  methods  of  keeping  records  in 
experimental  work,  assembled  and  arranged  by  Director  Watts  and 
containing  material  collected  from  a  considerable  number  of  the 
stations. 

The  subsection  opened  its  program  with  a  review  of  the  effects  of 
the  war  on  research  in  agriculture,  presented  by  Dr.  E.  W.  Allen, 
Chief  of  the  Office  of  Experiment  Stations.  This  review  dealt  pri- 
marily with  the  efl'ect  on  the  experiment  stations  as  typical  research 
agencies.  As  regards  personnel,  it  showed  a  turnover  in  the  stations 
for  the  ]:)eriod  from  1014  to  1010  of  over  eighty  per  cent,  a  net  decline 
of  two  hunilred  fifty  persons  in  the  combined  station  staffs,  and  a 
withdrawal  from  station  work  of  no  less  than  three  hundred  seventy 
department  heads  and  leaders  of  special  lines.  These  changes,  to- 
gether with  the  difliculty  in  filling  vacancies  with  thoroughly  trained 
men,  were  shown  to  have  resulted  in  many  cases  in  a  trend  toward  a 
loAver  grade  of  inquiry,  a  performance  of  the  simpler  routine  features 
with  an  omission  of  the  constructive  inquiry  essential  in  original 
research,  and  a  more  elementary  outlining  of  new  research  projects. 

Evidences  were  also  show:n  that  under  the  lack  of  special  incentive 
fewer  men  arc  preparing  for  research  as  a  career.  Other  untoward 
developments  have  been  the  employment  of  fewer  assistants  with 
consequent  greater  performance  of  routine  duties  by  project  leaders, 
the  loss  of  experienced  directors,  the  increasing  tendency  to  "double 
up"  the  directorship  with  other  positions,  and  the  diversion  of  the 
attention  of  administrative  officers  in  general  to  other  urgent  lines. 

Efforts  to  retrieve  such  conditions  were  declared  to  be  impeded  by 
the  stationary  conditions  of  station  resources  in  the  face  of  ascending 
operating  costs,  and  the  enlarged  demands  upon  the  staffs  for  teach- 
ing and  extension  duties.     Instances  were  cited  of  a  few  States  in 
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which  improvement  had  already  been  effected,  but  it  was  pointed 
out  that  the  stations  as  a  group  "have  reached  the  limit  of  their 
ability  to  maintain  a  satis ract(n'3'  output  and  to  keep  step  with  the 
advance  in  the  demands  for  teaching  and  extension.  New  problems 
are  crowding  for  solution.  They  ought  to  be  solved  in  a  more  definite 
and  permanent  way.  This  means  an  enlargement  of  the  body  of 
advanced  research.  Provision  for  it  will  require  not  only  means  but 
men  adequately  prepared  for  it.  It  will  re<iuire  guidance  of  the  most 
capable  character,  and  the  strengthening  of  the  station  organization 
to  prepare  it  to  use  larger  funds." 

This  summary  of  existing  conditions  was  followed  by  a  further 
consideration  of  the  situation  by  Director  Burnett  of  Nebraiska,  in 
Avhose  paper  a  plan  for  increased  Federal  aid  was  outlined.  This 
plan  was  the  subject  of  considerable  discussion,  receiving  the  indorse- 
ment of  the  subsection.  Subsequently,  following  a  vigorous  presenta- 
tion of  the  matter  by  Dean  A,  R.  Mann  of  Cornell  UniA'ersity,  the 
general  session  of  the  convention  itself  recorded  its  approval. 

Some  methods  of  conducting  State  campaigns  for  station  funds 
were  suggested  by  Director  F.  S.  Harris  of  Utah  and  Vice  Director 
W.  H.  Chandler  of  Cornell  Universit5\  The  former  took  up  some 
of  the  findings  from  a  questionnaire  sent  out  to  the  station  directors, 
and  the  latter  explained  in  some  detail  the  successful  results  obtained 
in  New  York  through  enlistment  of  various  farmers'  organizations. 

The  practical  importance  of  getting  the  stations  into  closer  touch 
with  their  constituency  Avas  further  set  forth  in  a  paper  by  Director 
F.  D,  Farrell  of  Kansas.  Such  details  as  prompt  and  accurate  re- 
plies to  inquiries,  courteous  consideration  of  all  visitors,  holding 
meetings  on  the  station  grounds,  a  wider  use  of  newspapers  in  setting 
forth  station  accomplishments,  and  exhibits  at  fairs,  as  well  as  the 
maintenance  of  a  just  proportion  of  work  between  the  fundamental 
iind  practical,  Avere  deemed  useful  in  overcoming  popular  miscon- 
ceptions, sometimes  encountered,  of  the  station  as  institutions  isolated 
and  aloof  from  the  farmers  and  practical  affairs. 

Cooperation  in  research  was  again  a  fahiiliar  theme  of  discussion. 
A  revicAv  of  previous  efforts  in  this  direction  by  the  stations  and 
various  societies  was  presented  by  Director  P.  F.  Trowbridge  of 
North  Dakota,  illustrating  the  progress  attained  in  the  development 
of  this  idea  of  a  more  intimate  association  of  Avorkers  in  adA^ancing 
research  on  subjects  of  common  interest.  A  number  of  concrete 
suggestions  for  the  future  were  advanced  in  the  report  of  the  joint 
committee  on  projects  and  correlation,  Avhich  gaA-e  special  emphasis 
to  the  question  of  group  conferences,  both  regional  and  topical.  The 
advantages  and  drawbacks  of  such  conferences  were  discussed  quite 
fully  by  several  speakers,  with  some  differences  of  opinion  as  to 
their  general  feasibility,  but  the  suggestion  of  the  committee  that 
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it  be  iiiifhorizcd  to  ;iir;iiifre  for  «;r()ui)  conferences  for  specific  under- 
takinjrs  upon  recpiest  and  with  the  approval  of  tlie  a<hninistrative 
officers  concerned  was  accepted.  Sug«^estions  were  also  made  looking 
to  conference  with  the  National  Research  Council,  a  fuller  description 
of  i)rojects  in  the  Program  of  Work  of  the  U.  S.  Department  of  Ag- 
riculture, and  the  preparation  and  distribution  by  the  States  dela- 
tions Service  of  a  compilation  of  the  projects  of  the  stations. 

Problems  connected  with  the  publication  of  the  results  of  station 
work  formed  the  subject  of  the  report  of  the  conmiittee  on  experi- 
ment station  organization  and  policy  ami  also  of  the  committee  on 
pul)lication  of  research.  The  former  committee  referred  to  the  pos- 
sible waste  in  distributing  station,  publications  through  the  use  of 
general  mailing  lists.  The  importance  of  conserving  printing  funds, 
esi)ecially  under  piesent  conditions,  was  emphasized:  but  it  Avas  in- 
dicated that  substituting  a  system  of  individual  re(iuests  Avould  also 
be  open  to  some  objections.  Among  these  were  mentioned  the  long 
continued  period  through  which  the  custom  of  automatic  distribu- 
tion had  been  in  effect,  the  ])ossible  loss  of  a  direct  contact  with  the 
public,  and  the  doubt  as  to  Avhether  the  financial  saving  through 
smaller  editions  might  not  in  many  cases  be  offset  bj'  the  higher  cost 
of  clerical  labor  in  handling  individual  requests.  At  the  same  time 
the  committee  recommended  a  study  by  each  institution  of  the  gen- 
eral situation,  with  consideration  of  the  advisability  of  classified 
mailing  lists,  the  possibilities  of  a  wider  use  of  the  rural  press  in 
^lisseminating  the  new  findings  of  publications,  the  use  of  brief  post- 
card amiouncements,  and  the  ascertaining  from  farmers  themselves 
whether  the  request  system  would  meet  their  needs.  It  was  also 
pointed  out  that  considerable  economy  in  publications  could  fre- 
(piently  be  effected  in  other  ways,  such  as  careful  editing  and  the  use 
of  brief  "abstract  editions."' 

The  wider  use  of  channels  outside  the  station  publications  was 
deemed  imperati\e  by  the  joint  committee  on  jiublication  of  research. 
The  report  of  this  committee  cited  the  inadequacy  of  station  funds 
for  this  purpose  and  advocated  the  strengthening  of  scientific  jour- 
nals, stating  that  these  should  be  encouraged  to  become  more  broadly 
national  and  international.  One  remedy  for  the  increasing  conges- 
tion was  held  to  be  the  restoration  of  the  Journal  of  Agricultural 
Rt  X'  nrch  to  its  prewar  size.  Subsecpiently  the  attention  of  the  asso- 
ciation was  directed  to  the  present  legislative  status  of  the  Journal^ 
whereby  its  continuance  in  common  with  that  of  other  Government 
periodicals  is  dependent  upon  a  specific  authorization  of  Congress, 
and  a  motion  was  adopted  affirming  the  interest  of  the  association  in 
permanent  provision  for  both  the  Journal  and  Exper'nnent  Station 
Record. 
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Another  important  paper  dealing  with  research  was  presented 
before  the  combined  section  of  agriculture.  This  avus  prepared  by 
Dr.  H,  J.  Webber,  formerly  director  of  the  California  Station,  and 
was  entitled  The  Methods  and  Problems  of  Agricultural  Investiga- 
tion. This  paper  set  forth  with  characteristic  frankness  and  clarity 
the  author's  views  of  how  agricultural  research  may  best  be  strength- 
ened. Among  the  needs,  he  cited  that  of  a  more  discriminating 
selection  of  problems  by  investigators  with  greater  pains  to  make 
sure  of  their  ultimate  practical  utility.  He  also  urged  a  careful 
review  of  the  work  by  the  director  and  more  constructive  leadership, 
pointing  out  that  an  essential  qualihcation  for  this  is  permanency  of 
tenure.  At  the  same  time  he  decried  autocracy  in  administration 
and  opposed  a  tendency  to  build  up  large  departments,  insisting  that 
men  should  be  selected  for  specific  projects  and  that  the  true  in- 
vestigator needed  little  but  "  a  problem,  a  Man  Friday,  and  free- 
dom." Better  training  of  investigators,  greater  use  of  graduate  stu- 
dents, continuity  of  policy,  and  more  team  work  and  cooperation,  but 
with  scruj)ulous  guarding  of  the  rights  of  the  individual  worker,  were 
also  thought  to  be  desirable. 

Closer  relations  between  stations  and  with  the  Federal  Depart- 
ment were  favored  by  Doctor  Webber,  and  as  a  means  to  this  end 
he  proposed  the  organization  of  the  stations  as  State  bureaus  of  the 
Department,  with  joint  maintenance  and  with  the  station  director 
responsible  to  both  the  Department  and  the  institution,  and  in  local 
charge  of  all  their  experimental  Avork  within  the  State.  Great  inter- 
est was  manifested  in  the  paper,  and  although  there  was  by  no  means 
complete  agreement  with  Doctor  Webber's  suggestions,  its  construc- 
tive spirit  and  breadth  of  view  were  generally  recognized.  After 
some  discussion,  in  order  to  give  opportunity  for  its  further  con- 
sideration, the  committee  on  experiment  station  organization  and 
policy  was  directed  to  make  the  matters  presented  its  topic  for  study 
during  the  ensuing  year. 

Summarizing  the  proceedings  as  a  whole  the  1920  convention 
afforded,  first  of  all,  a  practical  opportunity  to  try  out  the  new  plan 
of  organization,  revealing  both  advantages  and  disadvantages  likely 
to  arise  under  its  operation.  Despite  some  congestion  and  curtail- 
ments a  well-balanced  and  enlightening  program  was  presented,  and 
it  received  the  close  attention  of  the  large  attendance  of  delegates 
and  visitors.  Many  important  matters  received  consideration,  and 
the  association  once  more  showed  itself  progressive  in  its  sympathies 
and  outlook.  From  the  point  of  view  of  the  readers  of  the  Record^ 
the  large  attention  given  to  research  and  the  unqualified  indorsement 
at  the  public  sessions  of  an  enlarged  program  for  its  development 
was  one  of  the  outstanding  features  of  the  meeting.  . 
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Tlic  odorous  constituents  <»1"  apples. — Emanation  ol"  acetaldeliyde  from 
tlie  ripe  fruit,  F.  B.  Powkk  uiid  V.  K.  Chesnut  {Jour.  Aiiier.  Vhem.  Soc,  k' 
(19^U),  Xo.  7,  pp.  1509-15^6). — A  detailed  investigation  of  tlie  chemical  nature 
of  the  odorous  constituents  of  apples  is  reported  from  the  Bureau  of  Chemistry, 
U.  S.  Department  of  Agriculture.  The  varieties  of  apples  used  in  the  investiga- 
tion inchuled  the  Ben  Davis,  Springdale.  and  a  variety  of  crab  apples  known  as 
the  Golden  Beauty. 

The  i)reliminary  extraction  of  the  odorous  constituents  was  effected  by  pro- 
longed disliiiatioii  with  steam  of  fresh  parings  from  the  apples  ami  repeated 
cohohatiuu  of  the  aciueous  distillate  in  a  current  of  steam  until  the  distillate 
was  concentrated  to  about  one-hundredth  of  its  original  volume.  A  detaileu 
chemical  study  of  this  distillate  and  of  the  aqueous  liquids  remaining  from  the 
concentration  of  the  original  distillate  led  to  the  following  conclusions : 

"  The  odt)rous  constituents  of  api)les  have  been  found  to  consist  essentially  of 
the  aniyl  esters  of  formic,  acetic,  and  caproic  acids,  with  a  very  small  amount 
of  the  caprylic  ester  and  a  considerable  proportion  of  acetaldeliyde.  In  consid- 
ering the  relative  amounts  of  the  respective  alcohols  and  acids  it  seems  probable 
that  the  latter  are  also  present  to  some  extent  in  the  free  state. 

"  It  has  been  shown  that  acetaldehyde  is  a  product  of  the  vital  activities  of 
the  fruit,  and  that  it  occurs  in  the  exhalations  of  ripe  apples.  This  observation 
is  deemed  of  considerable  biological  importance,  especially  as  it  has  hitherto 
been  assumed  that  the  lower  aliphatic  aldehydes  are  tirst  formed  during  the 
process  of  steam  distillation.  It  is,  for  example,  quite  probable  that  the 
exhalation  of  acetaldehyde  may  prove  to  be  one  of  the  factors  involved  in  the 
production  of  so-called  'apple-scald,'  an  affection  to  whicli  some  apples  are 
subject  when  stored  without  free  circulation  of  ail". 

"  The  acpieous  distillate  from  fresh  apple  parings  has  been  found  to  contain, 
in  a<ldition  to  the  above-mentioned  substances,  exceedingly  small  amounts  of 
methyl  and  ethyl  alcohols  and  also  a  small  amount  of  furfural.  Inasmuch  as 
the  last  compound  is  doubtless  produced  by  chemical  changes  in  the  material 
during  its  distillation,  it  can  not  be  regarded  as  one  of  the  odorous  con.stituents 
of  the  apple. 

"The  essential  oil,  as  extracted  by  means  of  ether  from  a  concentrated  dis- 
tillate of  either  ordinary  apple  parings  or  those  of  the  crab  apple,  is  at  ordinary 
temperatures  a  yellowish,  .somewhat  viscid  li<iuid,  becoming  much  darker  on 
keeping.  When  slightly  cooled  it  forms  a  concrete  mass,  due  to  the  separation 
of  small  acicular  crystals  which  consist  of  a  paraffin  hydrocarbon.  It  possesses 
In  a  high  degree  the  characteristic,  fragrant  odor  of  fresh  apples.  Besides  the 
esters  mentioned,  it  has  been  found  to  contain,  by  specific  tests,  small  amounts 
of  acetaldehyde  and  furfural.  The  yield  of  oil  from  the  parings  of  the  Ben 
Davis  apple  was  O.CH)35  per  cent,  and  that  from  the  more  odonuis  crab  apple 
0.0043  per  cent,  which  corresponds  to  about  0.0007  and  0.UO13  per  cenr,  respec- 
tively, of  the  entire  ripe  fruit. 
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"Although  arayl  valerate  is  generally  designated  in  chemical  literature  as 
'  apple  oil,'  it  is  quite  certain  that  this  compound  has  never  been  identified  as  a 
constituent  of  apples,  and  in  the  course  of  this  investigation  no  evidence  could 
be  obtained  of  its  presence.  On  the  other  hand,  it  has  been  shown  that  the 
characteristic,  fragi-ant  odor  of  ripe  apples  is  due  to  a  mixture  of  the  previously 
enumerated  sul)stances,  which  may  exist  in  varying  proportions  in  the  numerous 
varieties  of  the  fruit,  thus  giving  rise  to  slight  differences  of  odor." 

The  eiizyms  of  milk  and  their  relations  to  abnormal  flavors,  L.  S.  Paliieu 
(Missouri  Sta.  Bui.  112  {1920),  pp.  20,  21).— In  the  search  for  a  suitable  anti- 
septic to  use  in  li))ase  studies  with  milk  and  for  a  satisfactory  method  for 
<leterminng  lipase  activity  of  milk,  particularly  successful  results  were  secured 
by  the  use  of  artificial  milk  prepared  by  emulsifying  butter  fat  with  gum  arable 
and  diluting  the  emulsion  with  water,  the  resulting  preparation  being  free 
from  lactose,  proteins,  and  inorganic  phosphates  present  in  real  milk. 

A  study  of  the  action  of  various  antiseptices  toward  the  activity  of  pancreatic 
lipase  upon  this  artificial  milk  indicated  that  formaldehyde  would  be  the  best 
antiseptic  to  use  for  lipase  studies,  concentrations  as  high  as  1  per  cent  having 
no  retarding  effect,  and  concentrations  of  0.1  and  0.05  per  cent  having  a  slight 
accelerating  effect  upon  lipase  activity. 

In  determining  the  total  fatty  acids  liberated  from  milk  fJt  by  lipase,  the 
best  results  were  obtained  by  adding  4  volumes  of  a  mixture  of  acetone  and 
ether  (2:1)  and  titrating  with  n/10  alcoholic  KOH,  using  phenolpbthalein  as 
indicator. 

"  The  work  has  not  progressed  to  the  point  where  it  can  be  stated  with 
assurance  whether  or  not  lipase  is  a  normal  constituteut  of  milk:  Further  in- 
dications were  secured,  however,  that  the  bitter  milk,  which  frequently  char- 
acterizes the  close  of  the  lactation  period  of  single  cows,  is  due  to  the  action  of 
lipase  on  the  milk  fat." 

The  production  of  hydrochloric  acid  from  chlorin  and  water,  H.  D.  Gibbs 
(Jour.  Indus,  and  Engin.  Chcm.,  12  (1920),  No.  6,  pp.  538-541,  figs.  3).— This  is 
a  brief  report  from  the  Bui-eau  of  Chemistry,  U.  S.  Department  of  Agriculture, 
of  an  investigation  of  the  possibility  of  the  economic  conversion  of  chlorin 
into  hydrochloric  acid.  A  reversal  of  the  Deacon  process  is  considered  to  be  of 
possible  commercial  application  with  charcoal  as  a  catalyzer.  A  reaction  be- 
tween chlorin  water  and  cliarcoal  takes  place  between  0  and  130°  C,  the  most 
important  factors  influencing  the  speed  of  the  reaction  being  the  character  of 
the  charcoal,  the  temperature,  and  the  relation  between  the  concentration  of  the 
water  and  the  chlorin. 

Seed-culture  methods  in  the  production  of  acetone  and  butyl  alcohol 
by  a  fermentation  process,  H.  B.  Speakm.\n  {Jour.  Indus,  and  Engin.  Cheni., 
12  {1920),  No.  6,  pp.  581-587,  figs.  8). — This  paper  describes  in  detail  the  appa- 
ratus and  methods  used  in  the  large-scale  production  of  pure  seed  cultures  for 
the  manufacture  of  acetone  and  butyl  alcohol  by  the  fermentation  process  pre- 
viously noted  (E.  S.  R.,  41,  p.  415). 

A  simple  alcohol  testing  device,  S.  Waldbott  {Jour.  Indus,  and  Engin. 
Clieni.,  12  {1920),  No.  7,  p.  690,  fig.  1). — The  apparatus  described  consists  of  a 
copper  flask  surmounted  by  a  simple  fractionating  device  filled  with  glass  beads 
and  terminating  in  a  bent  glass  exit  tube.  Fifty  cc.  of  the  liquid  to  be  tested 
is  placed  in  the  flask  and  heated  to  boiling  and  the  vapor  ignited  as  it  issues 
from  the  exit  tube.  It  is  stated  that  if  the  liquid  contains  as  much  as  3  per  cent 
of  alcohol  a  semilurainous  blue  flame,  about  3  in.  long,  will  continue  to  burn 
for  from  120  to  150  seconds,  while,  if  the  alcohol  content  is  only  about  0.5  per  cent, 
a  flame  of  the  same  length  lasts  for  about  20  to  25  seconds  under  the  same  con- 
ditions of  heating  the  flask. 
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Acidity  and  acidimcti-y  of  soils.  III,  IV,  II.  (i.  KNifiiir  {Jour.  Indus,  and 
Enyin.  Clicni.,  12  {I'.t.iO),  Xo.  G,  pp.  55'J-'>(>.!).—C(n\{iumn}i  tlie  investigation  pre- 
viously notiHl  (K.  S.  11.,  43,  p.  G12),  two  pjipers  are  presented. 

III.  Comparison  of  mcthodst  for  dctcnniniiuj  Unir  rcquiremtnta  of  .wils  with 
hydrof/en  electrode  (pp.  539,  r.GO).— In  tliis  study  15  samples  of  soils,  tlie  lime 
rf(iuireMient»  of  which  as  determined  by  the  Veitch,  Hopkins,  Ilutchinstm- 
MacLennan,  Maclntlre,  and  vacuum  methods  had  been  reported  by  Ames  and 
Schollenberger,*  were  used  for  H-ion  concentration  determinations  according 
to  the  method  described  in  the  previous  pajier.  using  n/2  KCl  solution  con- 
taining various  predetermined  amounts  of  lime.  By  interpolating  the  results 
obtained  as  straight  line  functions  to  determine  the  amount  of  lime  nece!^sary 
to  lower  the  H-ion  concentration  to  10"'  with  a  0.G9  volt  potential,  a  compari«t)n 
was  made  with  the  results  reportetl  by  Ames  and  Sehollenberger. 

From  a  study  of  these  data  the  authors  conclude  that  the  vacuum  method 
approaches  nearer  to  the  lime  requirements  as  shown  by  the  hydrogen  electrode 
than  do  any  of  the  other  methods,  although  the  results  are  uniformly  higher. 
"  It  is  quite  evident  that  the  above  methods,  with  the  possible  exception  of  the 
vacuum  method,  do  not  indicate  the  amount  of  lime  necessary  to  completely 
neutralize  a  soil,  especially  in  (he  presence  of  neutral  salts,  except  for  a  limited 
period." 

IV.  Propnued  method  for  determination  of  lime  requirements  of  soils  (pp. 
•5G()-5G2). — In  this  pai)er  certain  disadvantages  of  the  hydrogen  electrode  method 
for  the  practical  determination  of  the  lime  requirements  of  soils  are  pointed  out. 
and  a  method  is  proposed  which  is  said  to  appi'oximate  the  results  obtained 
with  the  hydrogen  electrode  but  to  be  much  more  rapid  and  less  expensive. 

The  proposed  method  is  essentially  a  modification  of  Tacke's  method  pre- 
viously noted  (E.  S.  R.,  9,  p.  32).  A  weighed  quantity  of  the  soil  (from  5  to 
10  gm.)  is  mixed  with  an  excess  of  precipitated  calcium  carbonate  in  a  125  ec. 
F>lenmeyer  flask.  This  is  att;iched  to  a  Parr  apparatus.  25  cc.  of  normal  salt 
solution  is  added,  and  the  mixture  is  boiled  for  a  tixed  period,  after  which  the 
carbon  dioxid  evolved  is  determined  by  Pettit's  modification  of  the  Parr  method 
(E.  S.  R.,  16,  p.  038).  The  method  was  found  to  give  varying  results,  depending 
upon  the  time  of  boiling.  A  10-minute  period  is  recommended,  although  the 
reaction  is  probably  not  complete  even  at  the  end  of  that  time. 

"  It  is  quite  evident  that  any  of  the  propos-ed  methods  gives  comparative 
results  only.  The  true  lime  hunger  as  it  relates  to  cropping  is  after  all  tne 
matter  that  we  are  most  interested  in  determining,  and  this,  it  seems,  with  the 
present  state  of  our  knowledge  must  be  determined  by  field  experiments." 

By  subtracting  the  acidity  values  found  in  acid  soils  from  those  found  In 
the  limed  soils  from  con-esponding  half  plats,  the  residual  reduction  in  acidity 
due  to  previous  applications  e(|uivaient  to  5,700  lbs.  of  calcium  carbonate  was 
determined. 

"As  an  average  of  the  refills  from  seven  plats  which  afford  data  for  this 
measurement  the  reduction  in  acidity  is  2,S04  lbs.  by  the  Hopkins  method, 
2,674  by  the  vacuum  method,  and  2,388  by  the  hydrogen  electrode,  while  the 
Maclntire,  Hutchinson,  and  modified  Tacke  methods  show  reductions  of  1.243, 
1,279,  and  1,375  lbs.,  resjiectively.  That  any  method  will  show  a  greater  reduc- 
tion in  acidity  tlian  actually  occurs  and  remains  at  the  time  of  sampling  seems 
extremely  doubtful. 

"As  suggested  above,  the  vacuum  method  appears  to  furnish  the  most  trust- 
worthy measure  of  the  total  lime  requirement,  and  it  also  seems  .>siife  to  assume 
that  the  hydrogen  electrode  will  give  results  in  substantial  agreement  with  the 
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vacuum  method  if  sufficient  time  is  allowed.  If  tliese  methods  are  accepted  as 
standards,  then  the  Hopkins  method  seems  to  give  correct  results  when  used  to 
measure  the  reduction  in  soil  acidity  by  applications  of  lime.  It  may  also 
measui-e  with  accuracy  the  most  immediate  lime  need,  although  it  does  not 
measure  the  total  power  of  a  soil  to  decompose  carbonates. 

"  If  we  assume  that  the  reduction  in  acidity  s'hould  be  approximately  the  same 
for  all  limed  plats,  the  Hopkins  method  and  the  hydrogen  electrode  show  the 
highest  percentage  consistency." 

Determination  of  nitrate  nitrogen  in  nitrates  and  fertilizers,  H.  C.  Moore 
(Jour.  Indus,  and  Engin.  Chem.,  12  (1920),  No.  7,  pp.  669-673).— The  author 
outlines  briefly  the  methods  commonly  employed  for  the  determination  of 
nitrate  nitrogen  in  nitrates  and  fertilizers,  and  describes  a  modified  Kjeldahl- 
Gunning  method  which,  if  correctly  applied,  is  said  to  yield  extremely  accurate 
results.     The  method  is  based  upon  the  following  reactions : 

OH  OH 

(1)  2  C«U,<^  +2  NaN03+H2SO.=2  C6H4<"         +2  C02+Na2SO«+2  H.O 

COOH  NO2 

(Salicylic  acid)  (Nitrophenol) 

OH  OH 

(2)  C6H4<         +3  H.=C6H4^         +2  H,0 

NO2  NHo 

(Aminophenol) 

OH 

(3)  2  C6H^<^         +27  H..S04-=(NH4)2S04+12  CO.+20  SO,+.'?  H^O 

.NH. 

The  reduction  of  the  nitrophenol  may  be  brought  about  either  with  the  use 
of  "  hypo  "  or  zinc  dust,  although  the  author  prefers  the  former.  The  technique 
of  tlie  method  as  applied  to  nitrates  is  as  follows  : 

Fifty  cc.  of  salicyl-sulphonic  acid,  prepared  by  making  up  40  gm.  of  salicylic 
acid  to  one  liter  with  concentrated  H2SO4,  is  slowly  added  to  0.8517  gm.  of 
NaNOa  in  a  Pyrex  Kjeldahl  flask,  and  the  flask  warmed  over  low  heat  or  in  boil- 
ing water  or  steam  bath,  shaking  frequently  until  the  solution  is-  complete. 
Five  gm.  of  "  hypo  "  is  added  and  the  heating  continued  until  frothing  ceases 
(about  5  minutes),  after  which  10  gm.  of  sodium  or  potassium  sulphate  and  1 
gm.  of  mercury  are  added,  and  the  digestion  continued  with  rapid  boiling  for 
one  hour  after  the  solution  has  become  clear.  The  solution  is  then  diluted  with 
water  to  about  400  cc,  a  small  piece  of  granulated  zinc  and  from  70  to  80  cc.  of 
caustic  soda  (made  by  dissolving  30  lbs.  of  commercial  soda  in  2.5  gal.  of  water) 
containing  2  gm.  of  fused  sodium  sulphid  are  added,  and  the  ammonia  is  dis- 
tilled into  21  cc.  of  N/2H2SO4  diluted  to  125  or  150  cc.  with  water  containing  3 
drops  of  alizarin  sulphonate.  The  distillation  is  continued  for  about  45  min- 
utes, or  until  about  150  or  200  cc.  of  the  distillate  Is  collected.  Blanks  should  be 
run  with  all  reagents  and  the  correction  thus  obtained  applied. 

Essentially  the  same  technique  is  employed  in  the  case  of  fertilizers,  using 
1.7034  gm.  of  the  sample,  35  cc.  of  salicyl-sulphonic  acid,  5  gnij  of  "  hypo,"  5 
gm.  of  potassium  or  sodium  sulphate,  0.5  gm.  of  mercury,  and  1  gm.  of  sodium 
sulphid. 

The  results  are  summarized  of  a  large  number  of  determinations  on  nitrate 
samples  and  mixed  fertilizers  and  of  a  comparison  of  this  method  with  the 
West  Coast  or  refraction  method. 

The  Hess-Ives  tint-photometer  and  its  use  with  raw  sugars,  G.  P.  Meade 
and  J.  B.  Haeeis  (Jour.  Indus,  and  Enf/in.  Chem..  12  {1920),  No.  7,  pp.  686- 
688,  fig.  1). — The  authors  discuss  the  Hess-Ives  tint-photometer  and  the  diffi- 
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culty  in  intei'preting  the  scale  readings  in  terms  of  color  concentration.  From 
a  series  of  readings  on  various  strength  solutions  of  the  same  raw  sugar,  it 
was  found  that  the  readings  in  any  series  (considered  as  decimal  fractions) 
run  in  powers  of  the  first  reading  of  the  series  if  multiples  of  a  unit  of  material 
be  used.  This  is  due  to  the  mechani<'al  make-up  of  the  instrument  and  holds 
whatever  color  screen  or  kind  of  material  is  used. 

This  relationship  between  the  scale  readings  smd  tiie  amount  of  material 
taken  can  be  expres.sed  by  the  e(|uation  y  —K",  where  y  =  any  scale  reading,  K— 
the  scale  reading  for  one  unit  of  the  material,  and  x  ='the  number  of  units  of 
material  which  will  give  the  scale  reading  y.  By  means  of  this  equation  the 
color  of  two  materials  may  be  compared  if  the  scale  readings  for  eipial  quantities 
are  known,  or  all  scale  readings  may  be  compared  to  a  standard.  A  table  lias 
also  been  calculated  which  gives  the  uiuts  of  color  corresponding  to  each  scale 
reading  from  100  to  1.  This  may  be  used  for  the  rapid  determination  of  the 
color  of  raw  sugars  as  follows : 

Twenty  gm.  of  the  sugar  is  dissolved  in  distilled  venter,  made  iq*  to  lOU  cc, 
filtered  through  paper  in  wliicii  is  placed  2  or  3  teaspoonfuls  of  kieselguhr, 
and  refiltered  until  the  .solution  is  clear.  Twenty-five  cc.  of  this  solution  is 
transferred  to  the  observation  cell  on  the  right  of  the  instrument,  and  an  equal 
amount  of  distilled  water  is  placed  in  the  left  hand  cell.  The  solution  is  read 
through  each  of  the  3  screens,  the  readings  are  recorded,  and  the  corresponding 
color  units  read  from  the  table.  The  color  of  the  sugar  is  calculated  by  adding 
the  color  units  thus  obtained  and  dividing  by  3.  Typical  results  of  color  deter- 
minations on  raw  and  i-efinery  stigars  ax"e  reported. 

Fruit  evaporation  and  by-products,  O.  I\I.  Morris  (Wdsliiiuiton  .S7rt.  Bui. 
15.')  (1920),  pp.  33,  34)- — Preliminary  work  on  fruit  evaporation  and  by-products 
has  indicated  that  dipping  the  fruit  in  a  solution  before  drying  is  of  no  particular 
advantage.  Added  circulation  with  a  fan  was  found  to  increase  greatly  the 
rate  of  drying  without  Increasing  the  quantity  of  heat  generated.  Tests  made 
with  apple  siiiq)  to  determine  whether  the-boiling  point  can  be  used  as  a  test 
for  the  keeping  qualities  of  the  material  indicated  that  at  the  elevation  of 
Pullman,  2,5,00  ft.,  sirup  concentrated  to  a  boiling  point  of  103°  (L  was  not 
uniformly  satisfactory,  but  that  when  i-oneentrated  to  a  boiling  point  of  105° 
tile  sirup  kept  perfectly. 

The  evaporation  of  grapes,  W.  V.  f'lu^Kss,  A.  W.  Christie,  and  F.  C.  H. 
Fi.ossFKDKR  {California  Sta.  Bui.  .322  {li>20},  pp.  J,21-J,ll,  figs.  12).— In  this  bul- 
letin are  presented  the  results  of  an  investigation  of  different  methods  of  con- 
structing and  operating  evaporators  for  tlie  drying  of  raisin  grapes,  wine  grapes, 
cull  table  grapes,  and  sec-ond-crop  Muscats. 

Following  a  brief  discussion  of  the  principles  of  evaporation,  a  detailed  de- 
.scriptlon  is  given  of  an  evaporator  of  the  horizontal  tunnel,  air-blast  type  and 
of  6  tons  of  fresh  fruit  capacity  which  was  constructed  on  the  university  farm 
in  1919  and  used  for  the  experimental  work  here  reported.  The  discussion  of 
the  evaporator  includes  a  list  of  materials  and  cost  of  construction,  a  descrip- 
tion with  accompanying  diagrams  of  the  original  evaporator,  an  explanation  of 
the  course  followed  by  the  grajies  at  the  evaporator,  suggested  revisions  in  the 
plan  of  the  evaporator  resulting  from  the  experience  gained  in  its  u.se,  and 
estimates  of  the  cost  of  operation  of  such  an  evaporator. 

The  exjierimental  work  reported  upon  includes  studies  of  the  effect  of  dipping 
grapes  in  hot  lye  solution  before  drying;  the  relative  merits  of  drying  fruit  in 
the  sun  and  in  evaporators ;  the  effect  of  suliihuring  and  of  temperature  on  the 
quality  and  rate  of  drying;  a  comparison  of  the  efficiency  of  trays,  burners, 
fans,  and  fuel  of  different  types;  a  study  of  permissible  ranges  of  moisture 
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content  of  evaporated  grapes ;  and  experiments  on  stemming,  seeding,  and 
paclving  evaporated  grap6s. 

Dipping  the  grapes  in  a  dilute  boiling  lye  solution  was  found  appi'oximately 
to  double  the  rate  of  drying,  the  strength  of  the  solution  required  depending 
upon  the  variety  of  grape.  Most  wine-grape  varieties  and  Muscat  grapes  re- 
quired a  2  or  3  per  cent  solution,  while  Tokays  and  Thompson  Seedless  required 
only  a  0.5  per  cent  solution.  Sulphuring  for  a  short  period  was  found  to 
shorten  the  perio.d  of  drying,  to  improve  the  color  of  the  grapes,  and  to  produce 
a  slightly  larger  yield.  No  constant  difference  in  yield  was  obtained  in  sun- 
drying  and  in  evaporation.  The  color  and  flavor  of  the  juice  of  sun-dried 
grapes  obtained  by  soaking  in  water  was  inferior  to  that  obtained  from  evapo- 
rated grapes. 

Tlie  rate  of  drying  was  greatly  increased  by  an  increase  in  the  temperature 
of  the  air  used  in  drying.  The  temperature  of  165°  F.  is  recommended  for  gen- 
eral practice.  Recirculation  of  a  large  proportion  of  the  exhaust  air  was  found 
to  reduce  fuel  consumption  without  reducing  the  rate  of  drying,  and  also  to 
prevent  the  overdrying  of  the  fruit  and  permit  regulation  of  th(^  moisture  con- 
tent of  the  dried  product.  The  limit  of  safety  in  keeping  quality  of  the  mois- 
ture content  of  dried  grapes  was  between  25  and  30  per  cent.  With  a  moisture 
content  of  20  per  cent  the  finished  product  was  of  the  most  desirable  texture. 
By  allowing  the  dried  product  to  stand  in  sweat  boxes  or  bins  for  a  number  of 
days  equalization  in  moisture  content  resulted. 

Dried  grapes  can  be  stemmetl  satisfactorily  when  dried  to  about  10  per  cent 
moisture  and  stemmed  within  a  few  hours  after  drying.  Dried  wine  grapes 
were  seeded  successfully,  although  with  considerable  loss. 

In  conclusion,  attention  is  called  to  the  indiscriminate  use  of  various  terms 
to  designate  fruits  and  vegetables  from  which  most  of  the  water  has  been 
removed.  A  committee  appointed  to  consider  the  question  has  made  the  follow- 
ing recommendation : 

"(c)  The  same  nomenclature  sl^all  be  applied  to  fruits  and  vegetables. 

"(&)  The  term  'dried'  is  applied  to  all  fruits  and  vegetables  preserved  by 
the  removal  of  moisture,  irrespective  of  the  method  of  removal. 

"(c)  There  are  but  two  classes  of  dried  fruits  and  vegetables,  namely,  those 
dried  principally  by  solar  heat  and  those  dried  principally  by  artificial  heat. 

"(d)  The  class  dried  principally  by  solar  heat  shall  be  designated  'sun 
dried,'  by  which  is  meant  the  removal  of  moisture  by  solar  heat  without  con- 
trol of  temperature,  humidity,  or  air  flow. 

"(e)  The  class  dried  principally  by  artificial  heat  shall  be  designated  either 
'  evaporated '  or  '  dehydrated.'  The  committee  finds  at  this  time  no  suflScient 
reasons  for  distinguishing  between  '  evaporated  '  and  '  dehydrated  '." 

Commercial  production  of  grape  sirup,  W.  V.  Cruess  {California  Sta.  Bid. 
321  (1920),  pp.  401-416,  figs.  5). — This  publication  supplements  the  information 
on  the  manufacture  of  grape  sirup  given  in  Bulletin  303,  previously  noted 
(E.  S.  R.,  40,  p.  414).  Of  several  different  types  of  sirup  which  have  been  pro- 
duced, the  three  which  appear  to  be  mo.st  promising  are  (1)  "a  sirup  of  deep 
violet-red  color  and  rich  berry-like  flavor,  made  in  vacuum  pans  of  standard 
design;  (2)  a  sirup,  red  or  white  as  desired,  made  by  concentrating  fresh 
Muscat  or  other  highly  flavored  juice  by  the  freezing  process  and  blending  this 
with  a  sirup  of  high  sugar  content  made  by  the  vacuum-pan  process;  (3)  a 
red  or  white  sirup  made  in  a  proprietary  patented  vacuum  pan  so  designed  that 
part  of  the  natural  grape  flavor  is  condensed  and  returned  to  the  sirup." 

The  manufacture  of  the  first  type  of  sirup,  which  is  considered  to  give  the 
best  results  from  a  commercial  standpoint  at  present,  is  described  in  detail, 
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iucludiiif;  the  necessary  equipment,  varieties  of  {grapes,  and  the  different  proc- 
esses involved.  Diaj^ranis  are  included  of  diflcrent  tyi>es  of  vacuum  pans  witli 
dry  and  wet  vacuum-pump  connections. 

The  s<'cond  method,  whicii  is  described  itriclly,  is  an  application  of  the 
process  developed  by  (Jore  (E.  S.  K.,  3."i,  p.  .SltJ).  This  consists  essentially  of 
freezing  the  fresh  juice  and  separating  tlie  sirup  from  the  ice  by  centrifugal 
force.  As  the  sirup  obtained  from  grape  juice  by  tliis  process  is  not  sweet 
enough  for  general  use,  it  has  been  found  necessary  to  blend  with  it  a  sirup 
of  7U  to  75°  Balling  made  in  an  ordinary  vacuum  pan.  The  resulting  .siruj)  is 
said  to  retain  more  of  (he  fresh  grape  llavor  than  a  sirujt  made  entirely  by  Ihc 
vacuum  process. 

It  is  suggested  that  grape  sirup  manufacture  can  be  undertaken  profitably 
by  large  wineries,  milk  canneries,  and  breweries.  Attention  is  called  to  the 
inii)ortance  of  tlie  character  of  tlie  lining  of  the  vacuum  pans.  As  analyses 
have  sliown  that  small  amounts  of  copper  may  he  dissohtnl  in  tlie  juice  during 
concentration,  it  is  considered  advisable  to  use  monel  metal  or  glass-lined 
vacuum  pans. 

rnferniented  fruit  juices,  W.  V.  Crukss  {California  Sta.  C'irc.  220  {li>20), 
pp.  32,  fiys.  JS). — This  circular  consists  of  a  compilation  of  informaticjn  from 
various  sources  on  the  home  and  connnercial  manufacture  of  unfermentcd  fruit 
juices.  The  general  i)rinciples  involved  are  discussed  briefly  and  the  most 
common  forms  of  e<iiiipment  for  fruit-juice  manufacture  are  describetl  and 
illustrated  by  photographs  and  diagrams,  including  a  diagram  of  a  home- 
made fruit-juice  press,  which  is  also  suitable  for  pressing  olives  for  oil. 

The  manufacture  of  grape  juice  is  described  in  detail,  and  estimates  are  given 
of  costs  and  returns  on  graiK?  juice  based  upon  the  results  of  experiments  at 
the  university  farm.  Brief  directions  are  also  given  for  the  manufacture  of 
unfennented  apple,  loganberry,  pomegranate,  and  citrus  fruit  juices. 

Tar-still  operation  in  Iiardwood  distillation  plants,  I..  F.  Hawley  and 
H.  N.  Calukuwood,  .ik.  {./our.  I)}dii.<s.  and  Engin.  Chein.,  U  {1020),  Xo.  7,  pp.  68-'/, 
685). 

METEOROLOGY. 

Relation  between  the  annual  precipitation  and  tlie  number  of  head  of 
stock  grazed  per  square  mile,  J.  W.  S-MITH  {U.  »S'.  Mo.  Weather  Rev.,  JfS 
{VJ20),  Au.  6,  pp.  311-317;  abs.  in  Bui.  Amer.  Met.  Sac,  1  {1920),  No.  5,  p.  55). — 
A  review  of  the  available  data  indicates  that  wherever  grazing  is  carried  on 
throughout  the  year  it  is  possible  to  establish  a  close  ratio  between  annual 
rainfall  and  the  number  of  head  of  stock  that  can  be  grazed  per  square  mile. 
"  In  New  South  Wales,  for  example,  where  the  rainfall  is  between  20  and  30  in., 
250  sheep  are  grazed  to  the  square  mile ;  where  it  is  between  10  and  20  in., 
100  sheep;  and  where  under  10  in.,  only  40  sli(>ep  to  the  square  mile." 

"  In  the  Great  Plains  States  the  relation  between  the  annual  precipitation 
and  the  number  of  head  of  stock  that  can  be  grazed  i)er  square  mile  can  be 
fairly  well  established,  the  possible  number  decreasing  with  fair  uniformity 
from  east  to  west  with  the  decreasing  annual  rainfall.  The  number  grazed 
in  Oklahoma  and  Texas  is  close  to  50  per  square  mile  where  the  rainfall  is 
between  25  and  35  in.  and  about  40  where  the  rainfall  is  frcun  15  to  25  in. 

"'In  the  fireat  IMaitis  States  north  of  Oklahoma,  where  feeding  is  necessary 
during  the  wintertime  and  where  the  rate  of  evaporation  is  less  in  the  summer 
months,  the  grazing  rate  averages  close  to  20  where  the  rainfal!  is  between  Ht 
and  15  in.,  nearly  40  where  it  is  from  15  to  20  in.,  and  nearly  80  where  it  is 
20  to  25  in.    The  ratio  rises  at  a  faster  rate  with  heavier  rainfall. 
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"  In  all  the  Kooky  Mountain  region  it  becomes  niore  dinicult  to  establish  a 
ratio  between  the  annual  precipitation  and  rate  of  grazing  because  of  seasonal 
distribution  of  precipitation,  temperature  variations,  the  topography,  soil, 
evaporation,  snow  cover,  nature  of  the  vegetation,  and  differences  in  the  length 
of  the  grazing  period.  In  the  central  and  upper  Rockies  the  grazing  rate  is 
slightly  greater  with  small  rainfall  amounts  than  farther  east,  because  of  the 
shorter  gi-azing  period,  but  less  than  in  the  Great  Thiins  with  heavier  precipi- 
tation, because  of  the  relatively  less  grazing  areas  in  the  higher  mountains, 
where  the  greatest  precipitation  occurs." 

Agricultural  meteorology,  .1.  W.  Smith  {U.  .S'.  Mo.  Wcatltei-  Ret:,  .'/S  {1920), 
No.  5,  pp.  2S1-2S3). — The  historical  development  of  agricultural  meteorology  or, 
as  it  may  be  broadly  termed,  meteorology  in  its  relation  to  agricultui'e,  is 
briefly  revie\Aed,  the  present  work  of  the  Division  of  Agricultural  Meteorology 
in  the  U.  S.  Weather  Bureau  is  described,  and  future  lines  of  development  of 
such  work  are  discussed.  The  more  important  contributions  to  the  subject 
are  indicated  and  a  bibliography  is  given. 

The  bioclimatic  law,  A.  D.  Hopkins  (Jour.  Wash.  Acad.  Sci.,  JO  (1920), 
No.  2,  pp.  SJf-JfO;  ahs.  in  U.  S.  Mo.  Weather  Rev.,  48  {1920),  No.  G,  p.  355). — 
This  is  a  brief  exposition  of  the  bioclimatic  law  whieli  has  been  more  fully  ex- 
plained, particularly  in  its  relation  to  various  phenological  events,  in  articles 
noted   (E.  S.  R.,  43,  p.  509). 

Intensity  of  nocturnal  radiation  at  high  altitudes,  A.  Botjtauic  {Com pi. 
Rend.  Acad.  Sri.  [Paris],  170  {1920),  No.  20,  pp.  1195,  1196;  ahs.  in  U.  S.  Mo. 
Weather  Rev.,  ^8  {1920),  No.  5,  p.  284;  Rev.  Sci.  [Paris],  58  {1920),  No.  11,  p. 
348). — Observations  on  Pic  du  Midi  at  an  elevation  of  2,859  meters,  and  at  Mont- 
pelier,  practically  at  sea  level,  are  cited  to  show  that  the  intensity  of  nocturnal 
radiation  is  independent  of  altitude  when  the  temperature  and  vapor  pressure 
are  the  same. 

Monthly  Weather  Review  {U.  S.  Mo.  Weather  Rev.,  48  {1920).  Nos.  5,  pp. 
251-310,  pis.  16,  flf/s.  20;  6,  pp.  311-377,  pis.  13,  figs.  //J).— In  addition  to  de- 
tailed sunnnaries  of  meteorological,  climatological,  and  seismological  data  and 
weather  conditions  for  May  and  June,  1920,  and  bibliographical  information, 
reprints,  reviews,  abstracts,  and  minor  notes,  the.se  numbers  contain  the  follow- 
ing contributions : 

A"o.  5. — Preliminary  Steps  in  the  Making  of  Free-air  Pressure  and  Wind 
Charts  (illus.).  by  C.  L.  IMeisinger ;  Detection  of  Storms  and  Their  Travel  by 
Radio  Equipment,  by  G.  N.  Keyser ;  Aerological  Observations  in  the  West  Indiio; 
The  Measurement  of  Temperature,  With  Some  Remarks  on  other  Physical  Meas- 
urements, and  Applications  to  Meteorology,  by  E.  W.  Woolard ;  Shading  Instru- 
ment Shelters  (illus.),  by  S.  D.  Flora;  The  Standard  Atmosphere,  by  W.  R. 
Gregg ;  Intervals  Between  Beginning  of  Rainfall  in  West  and  Central  France ; 
The  Most  Intense  Rainfall  on  Record,  by  B.  C.  Kadel;  Sunshina  and  Cloudiness 
in  the  Canal  Zone  (illus.),  by  H.  G.  Cornthwaite;  Humidity  and  Hot  Weather, 
l)y  H.  G.  Cornthwaite;  Note  on  Dr.  Griffith  Taylor's  Climograph  Charts;  and 
Agricultural  Meteorology,  by  J.  W.  Smith  (see  above). 

No.  6. — Relation  Between  the  Annual  Precipitation  and  the  Number  of  Head 
of  Stock  Grazed  Per  Square  Mile,  by  J.  W.  Smith  (see  p.  717)  ;  New  Aerological 
Apparatus  (illus.),  by  S.  P.  Fergusson;  A  General  Theory  of  Halos  (illus.),  by 
C.  S.  Hastings;  Beautiful  Halo  Display  Observed  at  Ellendale,  N.  Dak.  (illus.), 
by  F.  J.  Bavendick;  The  Boulder  Halo  of  January  10,  1918  (illus.),  by  E.  W. 
Woolard  ;  The  Grand  Junction  Halo  of  March  C,  1906  (illus.),  by  E.  W.  Woolard; 
Outline  Showing  the  Formation  of  the  Elements  of  a  Halo  Complex,  by  E.  W. 
Woolard ;  Iridescent  Clouds,  by  C.  F.  Brooks ;  Some  Observations  on  a  Free- 
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Balloon  Flight  Made  from  Aberdeen  Proving  Ground,  Md..  June  3, 1920,  by  D.  Mc- 
Xeal ;  Daytime  Wind  Turbulence  in  a  INIountain  Valley  (illus. ),  by  li.  M.  Varney  ; 
A  Fi)g  Phenomenon  of  San  Francisco  Bay  (illus.),  by  P>.  M.  Varney;  Measure- 
ments of  Solar  Iladiation  at  Madison,  Wis.,  with  the  Callendar  Pyrheliometer 
(illus.),  by  E.  K.  Miller;  Some  Characteristics  of  the  Calicndar  PyrheliDmeter 
(illu.s. ),  by  E.  II.  IMlllcr;  Suggestions  Concerning  Dr.  C.  (I.  Abbot's  Program  for 
Four  World  Observatories  for  the  Observation  of  Extraterrestrial  Solar  Radia- 
tion (illus.),  by  C.  Dorno ;  A  Waterspout  in  the  Adirondacks;  Tornado  in  Union 
County.  X.  C,  June  20,  1920,  by  G.  S.  Liudgren ;  Tornado  in  Southeastern  Wyo- 
ming, June  24,  1920 ;  and  Cold  Shore  Water  Owing  to  OfC-Shore  Winds,  by  C.  F. 
Brooks. 

.Meteorological  observations  at  the  Massachusetts  Agricultural  Experi- 
ment Station,  J.  E.  Ostii.\ndi:r  and  G.  E.  Lixdskog  {Massachufietts  f^ta.  Met. 
II Ills.  STJ-S'^iO  (1920),  PI),  .'f  each). — Summaries  of  observations  at  Amherst, 
.Mass.,  on  pressure,  temperature,  liumidity.  precipitation,  wind,  sunshine,  cloudi- 
ne.ss,  and  casual  phenomena  during  July  and  August,  1920,  are  presented.  The 
ilata  are  brietiy  discussed  in  general  notes  on  tlie  weather  of  each  month. 

SOILS— FERTILIZERS. 

Productive  soils,  W.  W.  Wi:ii{  {riiilfulclphid  and  Loudon:  J.  B.  Lippincott 
Co.,  {1!)20).  pp.  XVI+SDS,  ])ls.  2,  fujs.  2S3).—li  is  the  purpose  of  this  book  to 
give  definite,  practical,  and  complete  infonnatioii  concerning  soils  and  proHt- 
able  crop  production.  It  is  divided  into  the  following  sections :  Soils,  their 
origin  and  classification;  soils  from  a  chemical  point  of  view;  soil  and  plant 
relations;  crop  production;  factors  determining  soil  fertility;  crop  production 
affected  by  systems  of  cropping;  application  of  principles  to  management  of 
special  soils;  principles  of  soil  fertility  applied  to  the  farm  as  a  whole;  and 
other  points  on  soil  management. 

Agricultural  geology,  F.  V.  Emkhson  (Neio  York:  Jolni  Wiley  d  Sons,  Inc., 
1920,  pp.  XVIlI+319,  figs.  27i).— This  book  deals  primarily  with  the  origin  of 
soils,  and,  to  a  less  extent,  with  the  origin  of  mineral  fertilizers.  It  contains 
tiie  following  chapters:  Minerals;  rocks;  weathering;  residual  soils  from 
various  rocks;  wind  work  and  eolian  soils;  ground  w'ater ;  streams  and  their 
work,  alluvial  soils;  classes  of  alluvial  deposits;  soil  creep,  colluvial  soils; 
glaciers  and  glaciation,  glacial  soils;  lakes  and  swamps,  lacustrine  and  cumulose 
soils,  lakes,  lacustrine  soils;  oceans;  mineral  fertilizers;  soil  regions  of  the 
I'niled  States;  and  historical  geology. 

.Soil  survey  of  Kent  County,  Del.,  .7.  E.  Dunn,  J.  M.  Snydeis,  and  E.  Hok- 
KK(  ki;k  (f;.  .'>•.  Dcpt.  Afjr.,  Adv.  Sheets  Field  Oper.  liur.  Soils,  1918,  pp.  32,  fig.  1, 
map  1). — Tills  survey,  made  in  cooperation  with  the  Delaware  Experiment  Sta- 
tion, deals  with  the  soils  of  an  area  of  380,160  acres  in  central  Delaware,  which 
lies  in  the  Atlantic  Coastal  Plain,  and  has  a  flat  to  slightly  undulating  topog- 
i-aphy.  As  a  whole,  the  drainage  of  the  eastern  and  western  parts  is  poor, 
while  that  of  the  central  belt  is  good. 

The  .soils  are  of  sedimentary  origin.  Including  tidal  marsh,  swamp,  meadow, 
and  coastal  beach,  17  soil  types  of  4  series  are  tnapped,  of  which  the  Sassa- 
fras sandy  loam  covers  2S.9  per  cent,  the  Elkton  sandy  loam  Vii.~)  per  cent,  and 
tidal  marsh  12  per  cent  of  the  area.  The  Sassafras  series  covers  about  half  of 
the  entire  area. 

Soil  survey  of  St.  Johns  County,  Fla.,  A.  E.  Taylor,  G.  B.  Jones,  E.  C. 
IIai.i..  and  C.  N.  Mooney  (C/.  S.  Dcpt.  Agr.,  .\dv.  Sheets  Field  Oper.  Bur.  Soils, 
1917,  pp.  31,  pis.  3,  fig.  1,  map  1). — This  survey  deals  with  the  soils  of  an  area 
of  388,480  acres  in  northeastern  Florida,  the  surface  of  whi(h  consists  of  an 
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almost  level  area,  broken  along  the  coast  and  to  a  lesser  degree  along  streams 
by  low  ridges.  The  topography  ranges  from  shallow  undrained  l)asins  througli 
flat,  poorly  drained  areas  to  excessively  drained  ridges.  The  soils  vary  from 
loose  sands  to  heavy  clays  and  peaty  muck,  but  tine  sands  predominate.  Tlie 
soils  are  of  residual,  alluvial,  and  cumulose  origin,  including  swamp,  tidal 
marsh,  peaty  muck,  and  coastal  beach.  Sixteen  soil  types  of  10  series  are 
luappc'd,  of  which  the  St.  .Johns,  Bladen,  and  Leon  fine  sands  are  the  three 
I  predominating  types. 

Soil  survey  of  La  Salle  Parish,  La.,  C.  Lounsbvky  and  R.  F.  Rogeks  (17.  S. 
Dept.  Agr.,  Adv.  Sheets  Field  Oper.  Bur.  Soils,  1918,  pp.  42,  pis.  2,  fig.  1,  map  1). — 
This  survey  deals  with  the  soils  from  an  area  of  394,880  acres  in  north-central 
Louisiana,  which  comprises  a  gently  rolling  to  rolling  region  in  the  central  part, 
a  relatively  low,  undulating  flatwoods  region  in  the  northwestern  part,  and  low 
alluvial  belts  subject  to  inundation  in  the  southern  part.  The  area  lies  within 
the  Gulf  Coastal  Plain  and  for  the  most  part  the  uplands  are  well  drained.  A 
few  level  areas  have  no  well  defined  drainage  courses  and  are  swampy.  The  up- 
land soils  are  of  sedimentary  origin.  Twenty-six  soil  tyi>es  of  1.5  series  are 
mapped,  of  which  the  Montrose  silty  clay  loam,  the  Orangeburg  fine  sandy 
loam,  and  the  Sharkey  clay  are  the  most  extensive  individual  types. 

Soil  survey  of  Madison  County,  Miss.,  W.  E.  Tharp,  E.  H.  Smies,  and 
<J.  W.  MusGRAVK  (['.  N.  Dept.  Agr.,  Adv.  Sheets  Field  Oper.  Bur.  Soils,  1017, 
pp.  37,  pi.  1,  fig.  1,  map  1). — This  survey,  made  in  cooperation  with  the  State  of 
Mississippi,  deals  with  the  .soils  of  an  area  of  404,000  acres  in  central  Missis- 
sippi. 

The  central  and  southern  parts  of  the  county  are  undulating  to  rolling,  while 
the  northern  and  northeastern  parts  are  more  or  less  hilly.  INIost  of  the  up- 
lands, second  bottoms,  and  the  small  branch  bottoms  are  cleared,  while  the 
overflow  lands  of  the  larger  streams  are  forested.  Nearly  all  of  the  county  is 
drained  by  the  Big  Black  River. 

The  soils  are  mainly  silts  and  silty  clay  loams  free  from  stones  and  gravel. 
The  prevailing  surface  formation  is  loess.  Thirteen  soil  types  of  9  series  are 
mapped,  of  which  the  Grenada  silt  loam  and  the  Vicksburg  silt  loam  cover 
4.3.4  and  12  per  cent  of  the  area,  respectively. 

Soil  survey  of  Websf^r  County,  W.  Va.,  C.  N.  Mooney  (17.  S.  Dept.  Agr., 
Adv.  Sheets  Field  Oper.  Bur.  Soils,  1918,  pp.  2Jf.  fig.  1,  map  1). — This  survey, 
made  in  cooperation  with  the  West  Virginia  geological  survey,  deals  with,  the 
soils  of  an  area  of  357,120  acres  in  central  AVest  Virginia,  lying  in  the  Alle- 
gheny Plateau  section  of  the  Appalachian  Province.  The  topography  is  moun- 
tainous. The  soils  are  of  residual  and  alluvial  origin.  Including  rough  stony 
land,  seven  soil  types  of  five  series  are  mapped,  of  which  De  Kalb  stony 
silt  loam  covers  G6.4  and  rough  stony  land  21.9  per  cent  of  the  area. 

Agricultural  characteristics  of  the  cultivated  soils  of  the  coast  of  Peru, 
.T.  A.  »E  Lavali.e  (Inform,  y  Mem.  Soc.  Ingen.  Peru.  20  (1918),  Nos.  .}.  pp. 
129-143;  5,  pp.  172-189;  6,  pp.  26.',-275 ;  7,  pp.  307-320) .—Thin  report  deals  with 
the  geology  and  physical  and  chemical  properties  of  the  cultivated  soils  of  the 
coastal  districts  of  Peru,  and  includes  30  tables  of  analyses. 

Soils  of  practically  all  types  as  regards  physical  properties  are  found  in  the 
region.  The  important  types  are  clays,  clay  sands,  sandy  soils,  alkali  soils, 
and  so-called  humus  soils.  The  alkali  soils  occur  mainly  in  the  lower  valleys 
due  to  inadequate  drainage.  The  character  of  the  subsoil  is  very  variable. 
Most  of  the  coastal  soils  are  rich  in  nitrogen  which,  however,  occurs  largely  is 
unavailable  organic  forms.  The  soils  are  also  generally  well  supi)lied  with 
phosphoric  acid,  but  are  deficient  in  available  potash  and  lime.^ 
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Analyses  of  soils  of  Eritrea,  A.  Cauda  (.If/r.  Colon.  [Italy],  Vi  {1020),  \o.  J, 
PI).  226-228). — Analyses  «»f  sanii)les  of  a  number  of  different  soils  from  Eritrea 
iire  reixiileil  and  discussed,  showinir  tliat  tlie  mattt-r  s(iiul)le  in  concentrated 
livdna-iduric  acid  varies  fnmr  a  niiiiiinuni  of  '.)~.^>l  to  a  iiiaxiniuni  of  104.70  ;;ni. 
per  tliousand  of  line  soil.  Calcimu  oxid  comprised  from  O.TG  to  23  per  cent  of 
the  soluble  matter,  potash  from  l..">,s  to  T.lt.'J  per  cent,  phosplmric  acid  from  0.38 
to  2.68  per  cent,  and  total  nitroj^en  from  0.37  to  1.96  per  cent. 

It  is  concluded  that  the  averajre  chemical  compo.sition  of  these  soils  cor- 
responds to  good  Italian  field  soils. 

Sandy  soils,  W.  J.  Spakfoku  (Jour.  Deid.  Ayr.  So.  Au-st..  2S  {1920),  No.  10, 
pp.  820-838). — The  results  of  experiments  on  the  improvement  of  sandy  soils 
in  South  Australia  are  reviewtnl,  it  hein^  shown  that  the  most  profitable  han- 
dling of  these  soils  after  the  bulk  of  their  organic  matter  content  has  become 
exhaustetl  consists  of  i/asturing  with  very  infrequent  cropping. 

For  the  purpo.se  of  carrying  much  live  stock,  lucern  is  said  to  be  tlie  most 
useful  crop  used  in  a  rotation  of  fallow,  wheat  with  lucern,  and  lucern  alone 
for  three  successive  years.  On  sandy  soil  it  was  found  that  from  one  course 
<»f  .such  a  rotation  from  1914  to  191S  the  returns  were  nearly  four  times  as 
much  per  acre  per  year  as  for  wheat  or  bare  fallow  similarly  fertilized. 
Where  such  soils  are  to  be  cropped,  owing  to  insuflicient  water  sui)ply  for  live 
stock,  the  land  should  be  plowed  early  and  heavily  fertilized. 

Soils  {MinHonri  St  a.  lUil.  112  {1020).  pp.  37-.'f.'f.  fig.  i).— Experiments  con- 
ducted by  M.  F.  Miller,  R.  H.  HudeLson,  and  F.  L.  Duley,  on  the  relative  values 
of  different  forms  of  phosphorus  upon  the  soil  at  the  station,  showed  that  cal- 
cined phosphate  gave  the  best  results,  followed  in  order  by  acid  pho.sphate. 
basic  slag,  rock  phosphate,  and  bone  meal. 

Experiments  conducted  by  W.  A.  Albrecht  on  the  fertilizing  value  of  bat 
guano  obtained  from  caves  in  the  southern  half  of  the  State  showed  it  to  be 
e^iual  to  dried  blood  and  tankage  in  ammonia  production  -in  soil  and  superior 
to  tankage  in  nitrate  production,  but  not  the  (Hjual  of  blood.  In  pot  cultures 
with  oats,  guano  supplying  100  lbs.  of  nitrogen  per  acre  gave  results  equivalent 
to  those  from  dried  blood  and  tankage  added  at  twice  that  rate  or  ammonium 
sulphate  at  the  same  rate.  Studies  on  the  longevity  of  Pseudomonafi  radicicola 
by  Albrecht  showed  that  even  though  the  soil  which  had  grown  legumes  was 
dried  in  the  sun  and  stored  for  from  6  to  12  months,  there  were  enough  active 
bacteria  present  to  produce  as  good  an  inoculation  as  soil  which  was  dried  in 
the  dark  fir  left  out  of  doors. 

Kxi)eriments  conducted  by  Miller  and  Duley  on  the  effect  of  weathering  and 
storage  upon  the  composition  of  mule  manure  are  reported.  One  ton  of  the 
manure  was  stored  in  a  galvanized  iron  pan  10  ft.  square  and  6  in.  de<^p,  another 
ton  was  placed  in  a  similar  pan  provided  with  drainage,  and  a  third  ton  on  the 
ground  in  a  conical  pile.  After  five  months'  exposure  to  the  weather  the  ma- 
nures stored  in  the  pan  without  drainage  and  in  the  conical  pile  lost  about  one- 
third  of  their  dry  matter,  while  that  in  the  pan  having  drainage  lost  4")  ptT 
cent.  The  nitrogen  loss  from  the  conical  pile  was  slightly  less  than  from  the 
undrainefl  pan,  but  the  loss  of  potash  was  nearly  five  times  as  great.  The 
greatest  loss  of  jtotash  was  from  the  drained  pan.  but  the  nitrogen  loss  was 
small. 

The  results  of  two  year.s'  experiments  by  Miller  and  Duley  on  run-off  and 
absorption  of  rain  water  showed  that  land  plowed  8  in.  deep  lost  nearly  two 
and  one-half  times  as  much  soil  as  land  having  no  cultivation.  Land  plowed 
4  in.  deep  lost  nearly  as  nuich  as  that  plowed  8  in.  deej).  Sod  land  was  most 
efTicient  in  preventing  erosion  and  absorbed  a  greater  percentage  of  the  rain- 
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fall  than  any  of  the  other  soils.  Land  continuously  cropped  to  wheat  was 
almost  as  efhcieut  in  this  respect  as  sod  land,  but  lost  considerable  soil  when 
the  land  was  first  broken.  Land  having  rotations  of  corn,  wheat,  and  clover 
lost  very  little  soil  except  during  the  time  it  was  growing  corn.  Land  contin- 
uously cropped  to  corn  lost  about  the  same  amount  of  soil  as  uncultivated  laud 
and  less  than  half  as  much  as  that  plowed  to  the  same  depth  and  having  no  crop. 

Two  years'  studies  on  nitrate  production  in  soil  by  Albrecht  showed  that  the 
most  significant  influence  of  crops  was  that  of  removing  the  nitrates.  Plowing 
had  a  very  significant  elTect  toward  increasing  nitrates,  although  cultivation 
of  the  surface  soil  reduced  the  nitrate  content  in  the  upper  7  in.  of  soil.  Mulch- 
ing had  a  marked  depressing  effect  upon  nitrate  accumulation.  The  moisture 
and  nitrate  contents  were  negatively  con-elated.  Long-continued  rains  removed 
the  nitrates,  especially  in  tilled  soils,  while  downpours  did  not  have  as  serious 
effects.    High  concentrations  of  nitrates  were  reached  in  fallow  soil. 

Experiments  conducted  by  IMiller  and  Duley  to  determine  the  best  systems  of 
soil  management  for  the  most  important  soil  types  in  Missouri  showed  that  the 
three  materials  giving  most  consistent  and  economical  returns  are  manure, 
soluble  phosphates,  and  limestone.  On  certain  thin  Ozark  soils  bone  meal 
showed  a  decided  advantage  over  acid  phosphate  in  its  residual  effect  upon 
clover.    Raw  rock  phosphate  scarcely  paid  the  cost  of  application. 

Relation  between  fertilization  and  soil  compression  on  the  one  hand  and 
germination  in  soil  on  the  other,  W.  Kosterz  {Nachr.  Dent.  Landw.  Gesell. 
Osterr.,  n.  scr.,  3  {1919),  No.  28,  pp.  231-235). — Experiments  on  fertilization, 
soil  cultivation,  and  crop  rotation  on  some  of  the  more  arid  soils  of  Turkey  are 
reported  and  discussed,  particular  attention  being  paid  to  the  action  of  barn- 
yard manure  and  rolling  of  the  soil  on  soil  moisture. 

It  was  found  that  on  such  soils  barnyard  manure  and  rolling  to  compact  the 
soil  had  a  marked  effect  in  increasing  the  soil  moisture  content.  The  disadvan- 
tage of  extensive  soil  preparation  in  the  spring  was  also  brought  out.  The  use 
of  barnyard  manure  and  rolling  of  the  soil  also  had  similar  stimulating  elTects 
on  the  germination  of  certain  crops,  especially  corn. 

Soil  moistnre  studies,  F.  J.  Sievers  {Washington  Sta.  Bui.  155  {1020),  pp. 
39,  J/O). — Studies  of  soil  moisture  in  soils  under  wheat  and  in  fallow  showed 
that  in  the  fallowed  soils  there  were  decided  variations  in  moisture  and  nitrate 
content  as  affected  by  different  times  and  methods  of  tillage.  The  greatest 
quantity  of  available  nitrogen  was  developed  under  those  conditions  where  the 
tillage  practiced  retained  the  highest  percentage  of  moisture  in  the  surface  foot 
of  soil  for  the  greatest  length  of  time  during  the  warm  portion  of  the  year. 

Evidence  was  obtained  that  nitrogen  is  one  of  the  chief  limiting  factors  in 
wheat  production.  The  best  results  on  spring  wheat  were  obtained  when  the 
fertilizer  was  applied  to  the  soil  in  the  fall,  while  on  winter  wheat  the  best 
results  were  obtained  when  the  application  was  made  in  the  spring.  The 
depressing  effect  of  straw  applications  was  in  part  overcome  by  supplementing 
with  a  nitrogen  fertilizer.  ' 

Data  on  the  elTect  of  moisture  and  nitrate  on  the  wheat  plant  are  also  sum- 
marized. It  was  found  that  nitrification  takes  place  very  slowly  in  Palouse 
silt  loam  soil  when  the  moisture  content  is  below  15  per  cent. 

Capillary  movement  of  soil  moisture,  W.  W.  McLaughlin  {V.  S.  Dept. 
Agr.  But.  835;  pp.  70,  figs.  10). — pjxperiments  are  reported,  the  purpose  of  which 
was  to  obtain  specific  data  as  to  the  capillary  movement  of  moisture  in  arid 
soils.  The  experiments  embodied  a  study  of  the  rate  and  extent  of  capillary 
movement  of  moisture  in  columns  of  various  types  of  soil  where  capillarity  was 
assisted  by  gravity,  where  it  acted  against  gravity,  and  where  gravity  as  a 
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factor  was  eliminated.  The  cdIuuhis  in  which  gravity  assisted  capillarity  were 
inclined  downward  at  various  angles  from  the  horizontal,  the  columns  in  which 
gravity  acted  a^'ainst  capilhirity  were  inclined  upward  at  various  angles  from 
the  horizontal,  and  the  ct>luinns  in  which  the  effect  of  gravity  was  elinnnated 
as  far  as  possible  were  set  horizontal. 

The  movement  of  moisture  in  vertical  columns  from  free  waters  was  found 
to  be  very  rapid  for  tlie  tirst  few  hours  of  the  experiment,  after  which  there 
was  a  marked  decrease  until  about  the  fifth  day  when  the  rate  became  more 
uniform,  growing  slightly  slower  day  by  day.  The  rate  of  movement  in  the 
light  soils  was  more  rapid  for  the  first  few  hours  and  then  slowed  down  much 
more  quickly  than  in  the  heavy  soils.  The  heavy  soils  maintained  a  rela- 
tively more  uniform  variation  than  the  light  soils.  There  was  a  variation  of 
nearly  250  per  cent  in  the  total  distance  moved  in  a  period  of  30  days.  In 
general,  the  lighter  the  soil  the  shorter  the  distance  the  moisture  moved  upward 
in  a  long  period  of  time.  Except  in  the  lijilit  soils  of  the  sandy  type,  the 
quantity  of  water  required  to  move  the  moisture  the  first  inch  was  about  the 
same  or  a  little  less  than  that  required  to  move  it  the  last  inch  on  a  SO-daj 
basis.  Tlie  decrease  in  the  percentage  of  moisture  in  these  columns  from  the 
water  surface  to  the  upper  extremity  of  the  wetted  area  was  not  uniform. 

The  movement  of  moisture  in  horizontal  columns  was  in  general  the  same  as 
in  vertical  columns,  the  chief  difference  being  one  of  degi-ee.  The  data  indicated 
the  ext(>nsive  and  long-continued  capillary  action  in  a  horizontal  direction  in 
the  light  .soils.  All  of  the  columns  showed  a  gradual  decrease  in  the  percentage 
of  moisture  from  the  tank  end  to  the  outward  extremity  of  the  wetted  area. 

In  columns  inclined  downward  from  the  horizontal,  the  movement  of  moisture 
and  the  amount  of  water  used  were  greater  than  for  the  horizontal  columns  or 
those  inclined  upward  from  the  horizontal.  After  the  first  day  or  two  the  type 
of  soil  used  in  the  columns  was  foufld  to  be  of  greater  importance  in  limiting 
the  extent  of  the  movement  of  moisture.  Porosity  was  not  the  only  factor,  but 
the  so-cal'ed  transporting  power  of  the  soil  was  of  prime  importance.  The  heavy 
and  less  porous  soils  showed  a  relatively  greater  percentage  of  moisture  move- 
ment tile  tirst  day  or  two  and  a  relatively  slower  rate  of  movement  the  last 
few  days  than  the  light  and  more  porous  soils,  which  showed  a  more  uniform  and 
extended  moisture  movement.  Evaporation  did  not  appear  to  have  varied  the 
quantity  of  water  used  to  any  extent.  In  a  general  way,  the  greater  the  mois- 
ture equivalent  of  a  soil  the  greater  was  the  quantity  of  water  required  to  ad- 
vance the  moisture  1  in.  It  was  observed  that  for  soils  of  the  heavy  type  for 
some  time  after  the  beginning  of  the  experiment  less  water  was  required  per 
inch  than  for  the  following  day,  but  after  about  the  thirtieth  day  there  was  a 
very  rapid  increase  in  the  water  requirements.  In  some  cases  the  water  re- 
quirement per  inch  at  the  end  of  the  fortieth  day  was  about  double  the  require- 
ment for  the  first  day,  but  in  the  heavy  soils  this  was  not  so  pronounced. 

In  columns  inclined  upward  from  the  horizontal  at  an  angle  of  15°,  there  was 
less  moisture  movement  and  less  water  used  than  in  the  horizontal  columns 
and  more  than  in  the  vertical  columns.  The  distribution  of  moisture  in  these 
columns  did  not  differ  materially  from  the  distribution  in  the  vertical  columns. 

Data  on  the  effect  of  gravity  on  the  movement  of  soil  moisture  by  capillarity 
showed  that  even  on  the  first  day  inclination  is  a  marked  factor  in  the  extent 
of  the  movement  of  soil  moisture.  At  the  end  of  the  thirtieth  day  the  column 
inclined  upward  at  45°  indicated  only  one-half,  and  the  column  inclined  upward 
at  30°,  about  two-thirds  as  extensive  a  movement  of  soil  moisture  as  the  horizon- 
tal colunm.  The  extent  of  soil  moisture  movement  in  the  horizontal  column,  the 
columns  inclined  upward  at  30  and  45°,  and  the  vertical  one  was  in  the  order 
16032°— 20 3 
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given,  with  the  greatest  movement  in  the  horizontal  column.  As  the  columns 
receded  from  the  vertical,  the  rate  of  movement  day  by  day  was  more  uniform 
and  more  constant. 

In  considering  the  quantity  of  water  used  by  the  several  columns,  from  the 
vertical  upward  to  the  45°  downward  from  the  horizontal,  it  w«s  found  that 
the  inclination  of  the  columns  was  a  most  potent  factor  in  determining  the 
quantity  of  water  removed  from  the  tanks.  The  columns  inclined  upward  used 
a  relatively  large  quantity  of  water  during  the  first  two  or  three  days  and  after 
that  time  a  relatively  small  quantity.  A  somewhat  larger  quantity  of  water 
was  used  in  the  columns  inclined  downward  from  a  horizontal  during  the  tirst 
three  or  four  days  than  thereafter.  As  the  inclination  receded  from  the  vertical, 
the  quantity  of  water  required  per  inch  of  movement  was  less. 

A  comparison  of  results  obtained  from  columns  opened  to  evaporation  and 
from  covered  columns  showed  them  to  be  essentially  similar,  the  main  diiference 
being  one  of  degree. 

Data  are  reported  establishing  the  existence  of  the  capillary  siphon  in  soil, 
and  it  is  thought  that  capillary  siphons  may  not  be  uncommon  in  nature  and 
may  cause  the  swamping  of  lands.  Further  data  are  given  on  capillary  move- 
ment of  moisture  from  a  wet  to  a  dry  soil  and  on  the  effect  of  temperature  on 
soil  moisture  conditions. 

The  data  obtained  are  reduced  to  empirical  formulas,  and  a  bibliography  is 
appended. 

The  present  status  of  alkali,  W.  P.  Kelley  {California  Sta.  Circ.  219 
{1920),  pp.  10). — This  is  an  address  delivered  at  the  annual  conference  of  farm 
advisors  at  Berkeley,  Calif.,  on  March  25,  1920. 

The  alkali  problem  resolves  itself  into  the  two  following  simple  matters : 
(1)  Preventing  the  accumulation  of  an  e:^^ess  of  salts  in  the  soil  by  the  elimi- 
nation of  saline  irrigation  water  and  keeping  the  water  table  below  the  capillary 
reach  of  the  soil  surface,  and  (2)  leaching  the  excess  of  salts  out  of  the  soil 
after  they  have  accumulated.  Drainage  accompanied  by  flooding  is  considered 
to  be  a  reasonably  successful  means  of  removing  white  alkali  from  soils.  If 
large  amounts  of  black  alkali  ore  present,  ordinary  drainage  will  probably  not 
restore  the  land  to  a  productive  condition  unless  the  alkali  is  first  neutralized. 
Where  only  comparatively  small  amounts  of  black  alkali  are  present,  the  soils 
can  often  be  successfully  reclaimed  by  drainage,  provided  an  application  of 
gypsum  is  also  made. 

Alkali  studies,  A.  E.  Vinson  and  C.  N.  Catlin  {Arizona  Sta.  Rpt.  1918,  pp. 
346-348).- — Studies  on  the  use  of  chemicals,  particularly  gypsum,  for  the  im- 
provement of  alkali  soils  showed  that  when  a  percolation  test  was  made  com- 
paring untreated  soil  with  samples  to  which  the  theoretical  amount  and  half 
that  amount  of  gypsum  were  added,  the  second  half  of  the  gypsum  applied  had 
two  or  three  times  the  effect  of  the  first  half  in  promoting  percolation.  Labora- 
tory studies  showed  that  light  or  insufficient  applications  of  gypsum  are  im- 
profitable.  The  effect  of  gypsum  on  the  rate  of  percolation  in  10-in.  pots  on 
soils  containing  black  alkali  showed  a  saving  in  humus  and  all  plant  foods 
with  the  exception  of  potassium. 

Resistance  of  crops  to  alkali,  A.  E.  Vinson  and  C.  N.  Catlin  {Arizona  Sta. 
Rpt.  1918,  pp.  342-345). — A  series  of  soil  analyses  illustrating  the  resistance  of 
cotton,  milo,  barley,  tepary  beans,  asparagus,  feterita,  and  alfalfa,  to  alkali 
under  field  conditions  are  reported.  In  general,  0.1  per  cent  seems  to  be  the 
limiting  amount  of  black  alkali  for  these  crops. 

Nitrification  in  Texas  soils,  G.  S.  Fraps  {Texas  Sta.  Bui.  259  {1920),  pp. 
5-37,  figs.  2). — This  bulletin  reports  studies  on  the  relation  of  nitrate  production 
in  Texas  soils  to  various  factors  which  infiuence  soil  fertility.    Nitrification 
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was  carried  on  with  nOO-^Mii.  portions  of  tho  soil  in  percolators,  and  the  nitrates 
were  extracted  at  intervals  of  four  weeks. 

It  was  found  that  usually  niaxiinum  nitrification  toolc  place  during  the  first 
four  weeks,  but  in  some  cases  it  was  delayed  to  the  second  and  even  third 
period,  and  in  some  soils  nitrification  did  not  occur  for  a  year  or  more.  When 
nitrification  was  carried  on  for  several  years,  a  second  maximum  occurred  dur- 
ing the  second  summer  and  a  third  during  the  third  summer,  but  these  were 
much  smaller  than  the  first  maxinuim.  The  average  quantity  of  nitrates  pro- 
duced increa.sed  with  the  total  nitrogen  of  the  soil.  With  the  exception  of 
soils  containing  less  than  0.02  per  cent  of  nitrogen,  the  percentages  of  organic 
nitrogen  converted  into  nitrate  were  on  an  average  fairly  constant. 

There  were  wide  variations  in  the  amounts  of  nitrates  produced  by  individual 
soils.  The  adtlition  of  1  per  cent  calcium  carbonate  caused  most  of  the  soils 
which  failed  to  nitrify  without  such  addition  to  do  so  within  the  first  four 
weeks.  Acid  soils  nitrified  slightly  less  on  an  average  than  nonacid  soils  with 
a  low  lime  content.  Some  acid  soils  did  not  nitrify  at  all,  while  others  showed 
high  nitrification.  No  other  relation  could  be  ti'aced  between  the  amount  of 
nitrifi'oation  and  the  chemical  composition  of  the  soil. 

The  nitrification  in  subsoils  averaged  nearly  the  same  as  that  in  surface 
soils.  Subsoils  having  a  low  nitrification  were  usually  low  in  lime  and  over 
half  of  them  were  acid,  while  of  those  having  a  high  nitrification  several 
were  acid.  The  addition  of  phosphate  or  potash  increased  nitrification  in 
several  of  the  soils,  the  phosphate  being  the  more  effective. 

The  nitrifying  capacity  of  29  soils  was  found  to  vary  from  2  to  232.  Of 
these,  8  had  a  nitrifying  capacity  of  less  than  25  and  3  had  a  capacity  of  more 
than  100. 

The  addition  of  manure  to  the  soil  ^-esulted  in  a  decrease  in  the  amount  of 
nitrates  in  the  percolate.  There  was  no  agreement  between  the  nitrifying 
capacity  of  the  soil  and  the  nitrification  of  the  manure. 

Supply  of  nitrogen  in  the  soil,  .T.  W.  Ames  {Mo.  Bui.  Ohio  Sta.,  5  {1920), 
No.  6,  pp.  17.'f-n7). — Studies  of  the  effect  of  cultivation  and  fertilization  on  the 
nitrogen  content  of  certain  soils  at  the  station  are  reported. 

On  a  soil  which  was  unfertilized  and  unlimed  and  constantly  cropped  for  18 
years  it  was  found  that  the  decrease  in  nitrogen  content  averaged  20  lbs.  per 
acre  annually.  On  another  soil,  which  was  cropped  with  a  3-year  rotation  of 
potatoes,  wheat,  and  clover  for  18  years,  the  decrease  in  nitrogen  content  was 
about  40  lbs.  per  acre. 

Analyses  of  pasture  .soils  which  had  been  cropped  and  cultivated  for  20  years 
showed  a  total  decrease  in  nitrogen  content  for  the  period  of  1,000  lbs.  per  acre. 
Adjacent  soil  which  was  in  grass  during  the  20-year  period  showed  an  increase 
of  600  lbs.  per  acre. 

On  soil  continuously  cropped  for  16  years  to  corn,  oats,  and  wheat  it  was 
found  that  the  largest  decrease  occurred  in  the  corn  plats  and  the  smallest  de- 
crease in  the  wheat  plats.  The  supply  of  nitrogen  in  limed  soils  did  not  decrease 
as  much  as  that  in  unlimed  soils,  whether  fertilized  or  not. 

The  hysteresis  of  aqueous  solutions  of  humus  soils,  H.  Puchner  (Kolloid 
Ztschr.,  25  {1919).  No.  5,  pp.  196-201'.  figs.  i2).— Studies  with  peat  are  reported, 
which  showed  that  a  clear  dark  yellow  solution  may  be  obtained  by  digesting 
it  with  cold  water.  During  the  solution  a  faintly  acid,  s-omewhat  aromatic  odor 
was  noticeable.  The  solution  obtained  had  an  acid  reaction,  and  on  being  kept 
for  several  days  a  slimy  brown  substance  was  deposited,  after  which  the  clear 
solution  became  alkaline.  The  residue  from  the  incineration  of  the  deposit  con- 
tained alumina,  ferric  and  manganese  oxids,  lime,  and  magnesium  sulphates, 
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silicates,  and  phosphates.  Microscopic  examinations  of  the  solution  and  deposit, 
immediately  after  preparation  and  after  certain  intervals,  showed  the  forma- 
tion of  crystals  with  time.  The  clear  solution  after  sedimentation  was  found 
to  contain  gels  of  alumina,  ferric  hydroxid,  and  silicic  acid. 

The  conclusion  is  drawn  that  the  peat  used  contains  either  organic  acids  or 
related  compounds,  which  are  easily  evaporated  with  steam,  are  readily  soluble 
in  hot  water,  and  not  so  soluble  in  cold  water. 

Crop  residue  work  in  jars,  F.  J.  Sievers  (Washint/ton  Sta.  Bui.  155  {1920), 
pp.  J/0,  /fl). — Data  are  summarized  which  point  to  the  fact  that  the  difficulty  of 
increasing  the  organic  matter  in  Palouse  silt  loam  soil  becomes  increasingly 
greater  as  the  natural  supply  in  the  soil  becomes  more  and  more  depleted. 

The  effect  of  straw  on  the  soil,  T.  J.  Murray  {Washington  Sta.  Bui.  155 
{1920),  pp.  12,  13). — It  was  found  that  the  addition  of  straw  in  amounts  of 
from  0.1  to  0.7  per  cent  actually  stimulated  the  formation  of  nitrates  in  soil, 
but  when  added  in  greater  quantities  there  was  a  loss  of  nitrates  in  every 
case.  Total  nitrogen  determinations  showed  that  although  there  was  a  loss  in 
nitrates  and  a  decrease  in  nitrate  formation,  there  was  never  any  loss  in  total 
nitrogen. 

Bacterial  counts  made  on  the  soil  showed  that  as  the  straw  increased  tlie 
number  of  bacteria  increase.  Further  studies  showed  that  the  addition  of  cellu- 
lose to  soil  had  no  inhibiting  effect  on  the  nitrifying  bacteria. 

The  maintenance  of  soil  fertility  in  Hamilton  County,  Ohio,  C.  E.  Thorne 
{Mo.  Bui.  Ohio  Sta.,  5  {1920),  No.  6,  pp.  i70-i7.i).— Experiments  on  benefits 
derived  from  fertilizers  and  limestone  on  a  4-year  rotation  of  corn,  soy  beans, 
wheat,  and  clover  are  reported. 

The  financial  estimate  was  based  on  corn  at  $1  per  biishel,  soy  beans  at  $3. 
wheat  at  $2,  and  hay  at  $20  per  ton,  and  the  cost  of  treatment  on  the  basis  of 
16  per  cent  acid  phosphate  at  $30  per  ton,  sodium  nitrate  at  6  cts.  per  pound, 
potassium  chlorid  at  7.5  cts.  per  pound,  manure  at  $1  per  ton,  and  ground  lime- 
stone at  $5  per  ton.  It  was  found  that  on  this  soil  potassium  may  be  nearly  as 
important  as  phosphorus.  The  test  throughout  indicated  that  the  two  legumi- 
nous crops,  soy  beans  and  clover,  were  able  to  furnish  all  the  nitrogen  required 
by  the  corn  and  wheat,  and  that  the  effect  of  manure  was  due  to  the  phosphorus 
and  potassium  carried. 

Wliere  yard  manure  was  substituted  for  chemicals,  there  was  a  drop  in  yield 
which  is  explained- by  the  smaller  quantity  and  lower  availability  of  phosphorus 
in  the  yard  manure.  The  reinforcement  of  this  manure  witli  phosphorus  pro- 
duced a  further  increase'  in  yield,  but  not  sufficient  to  cover  the  cost  of  the 
phosphorus.  The  addition  of  limestone  to  the  manure  caused  a  very  decided  in- 
crease in  yield.  Two  tons  of  untreated  shed  manure  on  one  plat  produced  a 
slightly  larger  increase  than  $14.25  worth  of  phosphorus  and  chemicals  on  an- 
other plat.  Two  tons  of  powdered  limestone  applied  every  fourth  year  appar- 
ently increased  the  4-year  yield. 

Investigational  Avork  with  fertilizers,  F.  T.  Shutt  {Canada  Expt.  Farms 
lipt.  1919,  pp.  Jf7-49,  50). — Progress  results  of  the  complete  fertilizer  series  of 
experiments  indicate  the  following  salient  features:  (1)  The  very  striking 
lack  of  productiveness  on  the  permanent  check  plat  which  for  more  than  five 
years  received  neither  manure  nor  fertilizers,  (2)  the  uniformly  low  standing 
of  the  checks  which  received  only  the  initial  light  dressing  of  manure  and  no 
fertilizer,  (3)  the  beneficial  influence  of  additional  manure  when  used  in  con- 
junction with  fertilizers,  (4)  the  distinctly  lower  yields  produced  from  heavy 
applications  of  manure  alone  as  compared  with  those  from  the  practice  of  sup- 
plementing smaller  quantities  of  manure  with  fertilizers,    (5)   the  probability 
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that  on  certain  soils  treateil  to  liborai  amounts  of  sodituii  nitnito  and  siipfr- 
phospliate.  potasli  in  tlie  fortilizer  is  less  essential  tlian  wliere  nitrate  and 
phosphate  are  sparingly  applied,  (G)  the  superiority  in  the  first  season  of 
sodium  nitrate  as  the  sole  source  of  nitrogen  as  compared  with  amnioniuiu 
sulphate  and  certain  organic  sources  of  nitrogen,  constituting  the  whole  or  part 
of  the  nitrogenous  component  of  the  fertilizer,  and  (7)  the  evident  greater 
influence  at  this  stage  of  the  more  readily  available  forurs  of  nitrogt-n  and  phos- 
phoric acid  in  comparison  with  those  contained  in  organic  substances. 

Studies  on  sources  of  nitrogen  showed  that  dried  blood  failed  to  give  any  in- 
crease in  the  potato  crop,  while  sixlium  nitrate,  calcium  nitrate,  and  annnoniuni 
sulphate  produced  increases  of  from  30  to  50  bu.  Whale  guano  did  not  ap- 
preciably increase  the  yield  of  mangels  and  corn. 

Liming  experiments  sliowed  the  value  of  ground  limestone  when  used  in  con- 
junction with  fertilizers  and  nianui'e.  Three  years'  results  fronr  an  exi)eriment 
in  which  burned  lime  and  ground  limestone  were  used  in  varying  quantities, 
witli  and  without  manure,  showed  that  burned  lime  was  about  12  per  cent 
more  effective  than  the  ground  limestone  equivalent. 

Analyses  of  limestones  and  miscellaneous  fertilizer  materials  are  reported. 

Fertilizers,  G.  A.  Laxgalieb  (Canada  Expt.  Farina  Rpt.  1919,  pp.  121,  122). — 
A  comparison  of  sodium  nitrate  witli  ammonium  sulpliate  on  a  3-year  rotation 
of  potatoes,  oats,  and  clover  in  the  presence  of  a  sufficiency  of  phosphorus  and 
potash  showed  that  the  potato  crop  was  3G  per  cent  and  the  oats  crop  1  per  cent 
greater  when  sodium  nitrate  was  used,  while  with  clover  sodium  niti'ate  and 
ammonium  sulphate  gave  about  equal  results. 

A  comparison  of  superpho-sphate,  basic  slag,  and  bone  meal  on  a  3-year  rota- 
tion of  potatoes,  oats,  and  clover  in  the  presence  of  a  sufficiency  of  nitrogen 
and  potash  showed  that  if  100  is  takeu  as  the  crop  obtained  from  superpho.s- 
phate,  the  crops  obtained  with  the  use  of  basic  slag  and  bone  meal  were,  respec- 
tively, 50  and  47  for  potatoes,  100  and  113  for  oats,  and  110  and  115  for  clover 
hay. 

Experiments  on  the  fertilizing  value  of  ground  seaweed  on  a  rotation  of  pota- 
toes, oats,  and  clover  showed  that  as  a  source  of  potas.sium,  if  100  is  taken  as 
the  crop  obtained  by  1.500  lbs.  of  ground  .seaweed,  the  crops  obtained  with  the 
use  of  100  lbs.  of  muriate  of  potash  were  128  for  potatoes,  90  for  oats,  and  124 
for  clover  hay. 

A  comparison  of  burned  lime  with  ground,  limestone  on  a  clayey  loam  soil  of 
bettor  than  average  fertility  with  a  3-year  rotation  of  oats,  clover,  and  timothy 
showed  that  if  100  is  taken  as  the  crop  obtained  with  tile  u.se  t»f  ground  lime- 
stone, the  crops  obtained  with  the  use  of  burned  lime  were  102  for  oats.  113 
for  oat  straw,  106  for  clover  haj',  and  110  for  timothy  hay,  about  the  same 
qimntities  of  calcium  oxid  being  applied  in  both  cases.  When  15  tons  of  manure 
were  added  to  both,  and  100  taken  as  the  crop  obtained  with  the  use  of  ground 
limestone,  the  crops  obtained  with  the  use  of  buriied  lime  were  120  for  oats,  91 
for  oat  straw.  107  for  clover  hay.  and  95  for  timothy  hay. 

Fertilizer  formulas  for  Georgia  soils,  J.  N.  Harpkr  {Ga.  Dept.  Afjr..  Quart. 
Bui.  82  iW20),  pp.  9-15). — A  list  of  formulas  applying  to  general  conditions 
and  farm  practices  is  recommended  for  the  different  prevailing  soil  types  of 
Georgia. 

The  preparation  of  mixed  fertilizers  for  agriculture,  F.  A.  Lui-kz  Do- 
MfNGiEZ  (Porto  Rico  Dept.  .\{/r.  and  Lahor  f^ta.  Circ.  19  (1919),  [f^panish  Kd.], 
pp.  27). — This  is  a  popular  publication  for  Porto  Rico  farmers,  containing  in- 
formation on  the  selection  and  mixing  of  fertilizers  and  outlining  the  functions 
of  and  plans  for  assistance  by  the  station  in  this  connection.  GenfP.il  intormn- 
tion  on  fertilizer  and  fertilizer  materials  is  also  given. 
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Chemical  fertilizers  in  Italian  agriculture,  Borghesani  (Vie  Agr.  et 
Iturulc,  9  (1920),  No.  21,  pp.  1^-19,  fiys.  9). — A  general  review  is  given  of  the 
fertilizer  resources  of  Italy  and  of  the  consumption  and  practical  use  of  different 
types. 

Sodium  nitnito,  ammonium  sulphate,  and  calcium  cyanamid  are  the  three 
most  important  nitrogenous  fertilizers  used.  Superphosphate  and  Thomas  s"ag 
are  the  most  important  phosphatic  fertilizers,  although  some  bone  meal  and 
guano  are  used.  It  is  stated  that  an  immense  reserve  of  potash  exists  in  Italy 
in  the  different  natural  resources,  of  which  the  mineral  leucite  is  considered  to 
be  an  important  source. 

The  nutrient  content  of  water  supply  and  its  utilization,  H.  Fischer 
(Natunc.  Ztschr.  Forst  u.  Landw.,  18  (1920),  No.  3-4,  pp.  66-83).— Analyses  of 
lake,  river,  and  pond  waters  of  Germany  are  reported  and  discussed,  with  par- 
ticular reference  to  their  content  in  potash,  phosphoric  acid,  nitrogen,  and  lime. 

The  fertilizing  value  of  rain  and  snow,  F.  T.  Siiutt  (Canada  Expt.  Farms 
Rpt.  1919,  p.  51). — A  summary  of  the  analyses  of  SI  samples  of  rain  and  29 
samples  of  snow,  representing  a  total  precipitation  of  35.59  in.  for  the  year,  indi- 
cate that  the  total  nitrogen  supplied  thereby  was  5.845  lbs.  per  acre. 

The  nitrate  industry  of  Chile  (U.  S.  Dept.  Com.,  Bur.  Foreign  and  Dom. 
Com.,  Com.  Rpts.  No.  122  (1920),  pp.  1093-1103).— This  is  a  report  on  the  general 
features  of  the  mining  and  refining  of  Chilean  nitrate,  together  with  a  discussion 
of  business  organization  and  finances. 

It  is  stated  that  two  grades  of  nitrates  are  now  produced,  namely,  a  95  per 
cent  nitrate,  which  is  used  for  fertilizer  purposes,  and  a  96  per  cent  nitrate, 
used  for  manufactuLing  purposes.  Imports  of  sodium  nitrate  into  the  United 
States  for  the  year  1919  were  407.459  long  tons.  Apparently  a  relatively  small 
proportion  of  the  nitrate  imported  into  the  United  States  from  Chile  is  used  for 
fertilizer  purposes. 

Potash,  an  American  war  industry,  T.  G.  Palmer  (Washington:  Author, 
1919,  pp.  20).— Considerable  general  information  on  the  development  and  present 
status  of  the  American  potash  industries  and  on  the  past  history  of  the  German 
potash  industry,  particularly  during  the  war  years,  is  given.  The  present  is 
considered  to  be  the  most  critical  period  in  the  history  of  the  newly  developed 
American  potash  industry.  The  great  bulk  of  present  American  potash  produc- 
tion is  said  to  be  based  upon  inflated  war  prices  and  can  not  be  profitably  con- 
tinued if  prices  drop  materially. 

A  list  of  producers  of  potash  reporting  to  the  U.  S.  Geological  Survey  in  1918 
Is  included.  ^ 

Potash  deposits  in  Spain,  H.  S.  Gale  (U.  S.  Geol.  Survey  Bui.  715-A  (1920), 
pp.  16,  pis.  3,  figs.  3). — This  is  a  report  of  a  general  survey  of  the  potash  de- 
posits in  Spain.  The  main  area  is  about  75  miles  long,  and  consists  of  an  irregu- 
lar belt  with  a  maximum  width  of  between  15  and  18  miles. 

The  principal  discoveries  of  potash  have  been  made  in  the  immediate  vicinity 
of  the  villages  of  Cardona  and  Suria.  It  is  stated  that  evidence  of  the  existence 
of  potash  in  the  Cardona  deposit  is  not  very  definite,  probably  because  of  the 
lack  of  adequate  investigation.  The  existence  of  potash  in  considerable  amounts 
has  been  demonstrated  in  the  Suria  deposits.  In  this  deposit  there  are  in  gen- 
eral two  beds  of  carnallite  and  a  lower  bed  of  sylvinite.  The  carnallite  zone, 
containing  workable  beds  3  meters  or  more  in  thickness,  averages  12  per  cent  of 
potash,  and  the  sylvinite,  in  beds  of  2  meters  or  more  in  thickness,  is  reported 
to  average  at  least  20  per  cent  of  potash.  The  Snria  area  covers  about  S,G4S 
acres,  and  an  estimate  places  the  potential  production  at  about  200,000,000  tons 
of  pure  potash. 

The  general  geology  and  ownership  of  the  deposits  are  discussed. 
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Liiiu'stoiie  and  fertilizer  experiments,  W.  S.  Blair  (Canada  Expt.  Fannn 
h'ljt.  IDli),  p.  91). — Tests  at  Kentvllle,  N.  S.,  of  the  aKricultural  value  of  ground 
raw  limestone  on  clover  in  i-acre  plats  showed  that  2  tons  of  limestone  sup- 
plemented by  i  ton  of  slag  produced  a  considerably  greater  average  increase  in 
the  hay  crop  than  *  ton  of  slag  alone  and  a  slightly  greater  increase  than  2 
tons  of  limestone  alone. 

Tests  with  wheat  showed  a  striking  increase  in  both  straw  and  grain  when 
the  wheat  was  both  limed  and  fertilized.  Liming  alone  gave  greater  increased 
yields  than  fertilizing  alone. 

Does  burnt  lime  destroy  organic  matter?  E.  O.  Fippin  {Natl.  Lime  Aa.'ioc., 
Trade  Bnl.  107  (1920),  pp.  J,,  fig.  i).— Data  from  different  State  agricultural 
experiment  stations  are  reviewed  to  show  that  burnt  forms  of  lime  do  not  have 
a  direct  destructive  effect  upon  soil  organic  matter  or  humus,  and  that  their 
use  is  permis.sible  and  desirable. 

Agricultural  lime,  IM.  F.  Miller  and  H.  H.  Krusekopf  (Missouri  Sta.  Bui. 
Ill  (1920),  pp.  2.',,  fi(js.  S).— This  is  a  revision  of  Bulletin  14G  (  E.  S.  R.,  37, 
p.  42S). 

Fertilizer  control  in  1918,  C.  O.  Swanson,  W.  L.  Latshaw,  and  L.  T. 
A.\ijekf:g(i  (Kdiisd.s  Sta.  Insp.  Circ.  10  (1919),  pp.  9). — This  circular  contains  the 
results  of  actual  and  guarantied  analyses  of  49  samples  of  fertilizers  and  fer- 
tilizer materials  collected  for  inspection  in  Kansas  during  the  spring  and  fall  of 
1918,  together  with  a  list  of  fertilizer  dealers  registered  in  the  State. 

AOEICULTURAL  BOTANY. 

Genera  and  supergenera,  A.  S.  Hitchcock  (Science,  n.  scr.,  52  (1920),  No. 
1335,  pp.  107,  108). — The  author  dis'us.ses  stmie  of  the  problems  that  arise  from 
the  strict  adoption  of  Linna^an  genera  of  gra.sses. 

Species  formation,  from  the  phylogenetic  and  group  standpoint,  H.  de 
Vries  (Flora  \_.Jenu],  n.  .scr..  11-12  (1918),  pp.  208-226).— This  is  a  discussion  of 
facts  obsei-ved  and  deductions  therefrom  in  connection  with  the  nppearance  and 
behavior  of  mutants  and  mutating  forms,  most  of  which  have  been  dealt  with 
in  pi'evious  communications. 

Heredity  in  CEnothera,  O.  Renner  (Flora  [Jena],  n.  ser.,  11-12  (1918),  pp. 
641-667,  figs.  18). — The  author  notes  various  findings  and  conclusions  as  result- 
ing from  crossings  among  CEiioihcra  s[tp.  and  among  their  descen<l!ints. 

Floral  variations  in  the  ox-eye  daisy,  L.  Blaringhem  (Compt.  Rend.  Acad. 
Sci.  [Paris],  169  (1919),  No.  I,,  pp.  193-195). —Y\o\n\  variations  in  the  ox-eye 
dai.sy,  Leucnntheinuiii  vulgare  (Chrysantheimim  leucnnthcmxim) ,  under  condi- 
tions very  favorable  to  vegetative  development  are  outlined  as  noted  in  some 
individuals. 

On  the  periodicity  of  Hyacinthus  orientalis,  A.  H.  Blaauw  (Mcded.  Land- 
tjouwhoogsch.  [Wageningcn],  18  (1920),  No.  1,  pp.  1-82,  pis.  5,  figs.  10;  also  in 
Lab.  PlantcnphysioL,  3  (1920),  pp.  1-82,  ids.  5,  figs.  10). — This  is  a  summary  of 
a  study  on  the  life  history  of  the  new  bud  of  H.  orientalis,  begiiming  in  sunniier 
and  continuing  over  nearly  two  years,  also  of  the  influence  of  various  factors  on 
flower  formation. 

Variegation  in  tree  foliage,  E.  KCster  (Milt.  Dnit.  Dcndrol.  Gesell.,  28 
(1919),  pp.  85-88.  figs.  8). — This  is  an  account  of  ob.served  forms  and  eflfects  as 
regards  decoloration  or  discoloration  in  trees,  among  which  in  this  regard  the 
maples  are  conspicuous. 

Nitrogen  metabolism  and  yellowing  in  leaves  of  Tropa'olum  majus,  A. 
Meyer  (Flora  [Jena],  n.  ser.,  11-12  (1918),  pp.  85-127,  figs.  i7).— This  deals  with 
the  color  changes  occurring  in  the  life  course  of  leaves  of  normal  plants,  the 
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jnieroscopic  xanthoprotein  reaction  and  coloration  in  living  leaves,  microscopic 
investigation  of  palisade  cells  in  T.  majus,  the  formation  of  nitrogenous  mate- 
rials in  chloroplasts,  and  the  influence  of  different  factors  in  leaf  coloration. 
Exact  conclusions  await  further  determinations. 

Orientation  movements  of  buds,  blooms,  and  fruits,  M.  Mobius  {Flora 
[Jena],  ii.  ser.,  11-12  (1918),  pp.  SDO-JflJ,  figs.  11).— This  is  a  study  of  orienta- 
tion of  plant  parts  and  the  supposed  causes  and  significance. 

The  microchemical  demonstration  and  the  di.stribution  of  dissolved  oxa- 
lates in  plants,  H.  Molisch  (Flora  [Jena],  n.  scr.,  11-12  (1918),  pp.  60-10, 
pi.  1). — Presenting  data  more  specialized  than  in  the  contribution  previously 
noted  (E.  S.  R.,  30,  p.  310)  and  in  tabular  form  with  discussion  for  a  long  list 
of  widely  divergent  plants  said  to  contain  demonstrable  oxalates  in  their  dif- 
ferent parts,  the  author  states  that  oxalates  are  found  in  a  large  number  of 
phanerogams,  a  few  families  containing  species  yielding  very  abundant  oxalates. 
While  relationship  between  members  of  a  family  may  show  a  relation  to  the 
content  of  oxalates  this  is  not  always  the  case,  as  even  within  the  same  family 
great  differences  may  exist  as  regards  oxalate  content. 

The  absorption  of  minerals  by  root  tips,  Coupin  (Compt.  Rend.  Acad. 
Sci.  [Paris],  169  (1919),  No.  5,  pp.  242-245).— Carrying  forward  work  previously 
noted  (E.  S.  R.,  43,  p.  526),  the  author  has  shown  that  root  tips  absorb  mineral 
salts  from  solutions,  and  that  such  nutrient  salts  are  copiously  utilized  for  the 
upbuilding  of  the  plants  to  which  they  are  thus  furnished. 

Influence  of  certain  conditions  on  the  utilization  of  glucose  and  levu- 
lose  by  Sterigmatocystis  nigra,  M.  Molliard  (Compt.  Rend.  Acad.  Sci.  [Paris], 
167  (1918),  No.  26,  pp.  1043-10Ji6).— The  author  presents  data  bearing  upon  the 
variant  utilization  ratio  of  glucose  and  levulose  by  S.  nigra  under  modification 
of  conditions  which  are  described.  Any  difference  in  the  diffusion  rates  of 
these  sugars  does  not  appear  to  be  a  factor  here.  Utilization  appears  to  be 
a  function  of  mycelial  development.  In  the  cases  here  considered  cellular  multi- 
plication is  greatly  decreased.  This  is  considered  as  an  additional  reason  to 
believe  that  levulose  plays  the  principal  role  in  the  upbuilding  of  vegetable 
tissues. 

The  fermentation  by  some  yeasts  of  nectar  from  winter  plants,  K. 
ScHOELLHORN  (Bul.  Soc.  Bot.  Gcn^vc,  2.  ser.,  11  (1919),  No.  5-9,  pp.  15-^-190, 
figs.  32). — Particulars  are  given  regarding  the  characters  and  fermentation  of 
nectar  from  different  plants. 

Ultraviolet  raj^s  and  the  sugar  cane,  pineapple,  and  banana  industries, 
T.  TsuJi  (La.  Planter,  60  (1918),  No.  26,  pp.  413,  41^;  also  in  Gard.  Chron.,  3, 
ser.,  66  (1919),  No.  1719,  p.  28.^).— The  author,  studying  the  action  of  the  ultra- 
violet rays  on  chlorophyll  in  sugar  cane,  found  that  germinated  and  intact  canes 
cultivated  in  moist  soil  with  exclusion  of  light  at  22° 'C  (71.6°  F)  grew  but 
remained  etiolated  for  30  days.  After  this  period,  one  half  of  these  plants  were 
exposed  to  direct  sunlight,  the  other  half  to  the  ultraviolet  rays  of  a  quartz 
mercury  vapor  lamp  of  110  volts  and  4  amperes  for  2.5  hours.  The  former 
plants  remained  yellow,  while  the  latter  assumed  a  deep  green  coloration. 
•  Of  three  rows  of  sugar  cane,  one  was  so  shaded  with  colored  glass  as  to  de- 
crease by  50  per  cent  the  ultraviolet  rays  of  the  sun ;  the  plants  of  the  second 
were  exposed  to  open  sunlight;  those  of  the  third  were  exposed  to  the  ultra- 
violet rays  of  the  sun  and  of  a  weak  mercury  lamp.  Fertilization  was  the  same 
in  each  case.  After  some  months  of  growth,  the  plants  of  the  first  row  had 
gained  1.25  lbs.,  those  of  the  second,  2.S  lbs.,  and  those  of  the  third,  3.33  lbs. 
These  results,  and  the  fact  that  the  period  of  growth  to  maturity  was  reduced 
from  20  to  11  months,  suggest  the  practicability  of  using  ultraviolet  rays  for 
increasing  cane  crop  yields  and  decreasing  the  time  required  per  crop  in  Hawaii. 
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It  is  claiinocl  tliat  tlie  tution  of  ulti'iiviolot  rays  on  carbon  dioxid  and  liyilrojicii 
in  the  nascent  stato  in  the  prcsoiice  of  potassium  hydroxid  dotorniinos  a  pho- 
tosyntlicsis.  Tlie  fornialdeliydc^  thus  produced  is  condensed  to  sugar  under 
tlic  influence  of  the  rays,  and  carbon  dioxid  and  water  vaftor  are  also  com- 
biuixl  to  f<n-ni  sugar  and  other  carbohydrates.  The  canes  In  the  second  row 
al)ove  nientiouLMl  had  30  per  cent  and  those  in  the  third  row  38  per  cent  more 
sugar  than  those  in  the  first  row. 

Tlie  influence  of  uljraviolet  rays  in  producing  sulphuric  acid  from  sulphur 
dioxid,  oxygen,  and  water  is  mentioned  in  connection  with  suggested  possi- 
bilities. 

Ultraviolet  rays  with  cai-eruily  controlled  daily  exposiire  lasting  for  40 
minutes  were  found  to  ripen  pineapples  more  completely  and  satisfactorily  than 
was  usual  for  these  fruits. 

Etiolated  banana  leaves  developed  in  5  hours  a  deep  green  color.  Banana 
leaves  and  stalks  exposed  to  ultraviolet  rays  after  being  cut  and  kept  in  water 
i-emained  perfectly  fresli  for  two  weeks,  at  least  twice  as  long  as  those  kept  in 
diffused  daylight.  This  is  thouglit  to  indicate  a  means  of  preserving  and 
ripening  with  improvement  bananas  for  shipment  to  di-stant  points. 

The  problem  is  how  to  produce  and  employ  practicable  apparatus  for  the 
application  of  the  shorter  ultraviolet  rays  to  sugar  cane,  pineapple,  and  banana 
culture. 

Light  and  heat  radiation  as  ecological  factors,  O.  Drude  (Floni  [Jena], 
n.  ser.,  11-12  {10 IS),  pp.  227-267,  figa.  2).— This  deals  chiefly  with  the  benefleial 
or  injurious  effects  of  solar  radiation  in  relation  with  plant  distribution. 

Some  aspects  of  the  plant  ecology  of  certain  Kansas  sand  liills,  F.  W. 
E.MERSON  {Abs.  in  Science,  n.  scr.,  52  {1920),  No.  1334,  PP-  S7,  SS).— A  brief 
account  is  given  of  studies  of  sand  liills  along  the  Arkansas  River  between 
Wichita  and  Hutchinson,  Kans.  The  natural  vegetation  has  held  sand  wher- 
ever allowed  to  remain,  but  burning,  close  grazing,  and  farming  have  removed 
the  natural  vegetation  from  considerable  areas,  making  them  useless  and 
threatening  other  areas  with  a  cover  of  blowing  sand.  The  types  and  charac- 
teristics of  the  plants  of  the  region  are  noted. 

The  Chloridejc  of  Argentina,  I>.  R.  Parodi  {Univ.  Nac.  Buenos  Aires,  Rev. 
Facult.  Agron.  y  Vet.,  2  {1919),  No.  3,  pp.  233-335,  figs.  25).— This  is  a  record 
of  studies  made  on  living  or  herbarium  plants  in  Argentina  pertaining  to  the 
ChloridCiO.  About  15  genera  and  GO  species  are  here  listed  in  connection  witli 
their  distril)Ution  among  the  areas  here  designated  as  subtropical,  gi'eat  river, 
I)ampas,  montane,  and    Patagonian   formations. 

Two  Russian  («yninosporangiunis,  J.  r]uiKSSON  {Afkiv.  Hot.,  15  {1919), 
No.  20.  pp.  1-23,  pis.  ■?).— Of  two  fungi  attacking  bramhes  of  Juniperus  oxyce- 
drns,  one  was,  after  an  investigation,  assigned  to  Gi/iiinospnrangium  oxycedri. 
The  second  is  described  as  a  new  si)ecies  under  the  name  G.  tnuricum. 

The  Uredinales  of  Indiana,  [IJ,  II,  II.  S.  Jackson  {Proc.  Ind.  Acad.  Sci., 
1915,  pp.  429-Jf75;  1917,  pp.  133-137).— The  first  of  the.se  articles  includes  an 
account  of  work  done  and  lists  previously  published  by  others  in  connection 
with  Uredinales  in  Indiana,  also  Xos.  1-141  of  the  author's  collections.  The 
second  article  includes  Nos.  142-1  "m. 

.Anatomical  study  of  fungus  symbiosis  in  Casuarina  equisetifolia  with 
notes  on  the  probh'm  of  mycori-hi/a,  H.  Mii:iik  (/7o;y/  [Jcnn}.  n.  scr..  11-12 
{191S),  pp.  JfSl-Jf.'iD,  pi.  1,  figs.  2). — Observations  and  deductions  are  noted  In 
connection  with  a  study  of  a  mycorrhizal  fungus  associated  with  C.  cijuiseti' 
folia  in  the  strand  flora  at  points  in  the  East  Indies. 
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Some  abnormalities  in  plant  structure,  M.  S.  Maukle  (Proc.  Ind.  Acad. 
ScL,  1918,  pp.  117-12 ff,  flys.  9). — Brief  descriptions  ure  given  of  cell  abnormali- 
lios  observed  in  plants  named. 

Banding'  and  forking  in  roots,  H.  Sciiknck  {Flora  [Jena],  n.  ser.,  11-12 
(J!) IS),  pp.  503-525,  figs.  10). — Kxiunples  cited  are  taken  to  indicate  that,  in 
connection  with  most  plant  organs  or  parts,  roots  lack  definiteness  and  fixity 
of  form  when  tested  under  unusual  conditions  as  regards  environment. 

Anatomical  modifications  of  roots  by  mechanical  action,  E.  Blocii 
(Compt.  Raid.  Acad.  Sci.  [Paris],  169  (1919),  No.  4,' pp.  i95-i97).— Studies 
briefly  described  as  carried  out  with  plants  named  show  that  it  is  possible 
to  reproduce  experimentally  not  only  certain  asymmetric  structures  observed 
in  plants  as  occasionally  subject  to  unusual  natural  stresses,  but  also  anatomical 
modifications  resulting  in  certain  cases  from  the  influence  of  the  medium. 

Wound  cork  formation  in  the  potato  in  relation  to  seed  piece  decay, 
M.  Shapovalov  and  H.  A.  Edson  {Phytopatholooy,  9  {1919),  No.  11,  pp.  J,83-Jt9G, 
figs.  3). — Experiments  are  reported  in  which  Irish  Cobbler,  Green  Mountain, 
and  Bliss  Triumph  potatoes  were  investigated  to  determine  whether  the  sprout- 
ing of  the  tuber,  dusting  it  with  sulphur,  or  entrance  of  decay  has  any  bearing 
on  the  formation  of  wound  cork. 

It  was  found  that  sprouting  did  not  affect  the  ability  of  the  potato  to  form 
wound  corlf  over  a  wound  surface,  but  drying  of  the  tissues,  as  when  potatoes 
were  stored  in  a  warm  room,  checked  this  ability.  Sulphuf  applied  to  cut  seed 
pieces  was  neither  beneficial  nor  detrimental  to  cork  formation.  The  presence 
of  decay  in  the  central  surface  of  the  cut  seed  pieces  appeared  to  be  correlated 
with  the  healing  proclivity  of  the  centi-al  portion  as  compared  with  that  of  the 
more  resistant  peripheral  areas.  The  resistance  of  the  seed  piece  to  attacks 
was  found  to  diminish  in  direct  proportion  to  the  water  loss,  and  a  shriveled 
tuber  is  unable  to  initiate  cell  division  until  it  has  imbibed  the  necessary  amount 
of  moisture  from  the  soil.  Consequently  destructive  activities  of  microorganisms 
develop  so  rapidly  that  the  formation  of  the  protective  layer  under  the  infected 
lesions  is  often  checked  and  the  seed  piece  fails  to  grow  entirely  or  produces 
only  feeble  shoots. 

Root  cork  in  plants  of  highly  heated  soils,  L.  Diels  {Flora  [-Jena],  n.  ser., 
11-12  {1918),  pp.  It90-502,  figs.  S). — Notes  are  given  of  a  partial  study  of  the 
ecological  significance  of  root  cork  of  plants  under  certain  trying  conditions  as 
regards  environment. 

The  penetrability  of  foliage  leaves  for  gases,  F.  W.  Neger  {Flora  [Jena], 
n.  ser.,  11-12  {1918),  pp.  152-161  figs.  3). — Placing  leaves  in  one  or  the  other  of 
the  two  classes  homobaric  or  heterobaric  according  as  they  possess  compara- 
tively free  or  practically  no  communication  between  their  intrafoliar  spaces, 
the  author  lists  as  homobaric  all  conifers  and  some  other  plants  and  as  hetero- 
baric a  number  of  other  plants.    The  significance  of  the  two  plans  is  discussed. 

Kerosene  injury  to  shade  trees,  R.  E.  Stone  {Phytopathology,  9  {1919), 
No.  10,  pp.  476,  -^77). — An  examination  was  made  of  a  number  of  shade  trees, 
particularly  maple,  which  had  died,  and  it  was  found  that  the  bark,  cambium, 
and  sap  wood  had  been  killed  in  a  zone  3  in.  wide  at  a  height  of  about  4  ft. 
from  the  ground.  An  investigation  showed  that  about  tliree  years  before  the 
appearance  of  the  disease  the  trees  were  banded  with  cotton  wool  soaked  in 
kerosene  to  prevent  the  climbing  of  tussock  moths.  The  excess  of  kerosene  was 
allowed  to  run  down  the  trunk,  and  from  the  form  and  position  of  the  dead 
areas  it  is  considered  that  kerosene  had  been  the  destructive  agent. 

The  influence  of  winter  weather  on  forest  trees,  H.  Hofker  {Mitt.  Dcxit. 
Dendrol.  Gesell.,  28  {1919),  pp.  196-207).— An  account  is  given  wdth  discussion 
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of  conifers  and  deciduous  trees  listed  separately  as  injured  or  killed  dnriiij,' 
cold  weather,  particularly  that  of  the  winter  of  191G-17. 

A  simplified  iionabsorbiii};  mounting  for  porous  porcelain  atinonieters, 

B.  E.  Livingston  ami  V.  Thonk  {ticicuce,  n.  ser.,  52  {l'J20),  No.  /.{.J//,  pp. 
85-87). — A  description  is  jriven  of  a  simplified  form  (if  mountiufr  for  atiudineters 
which  it  is  believed  will  prove  of  value  in  obtaining  records  during  rainy 
weather. 

FIELD  CROPS. 

[Report  of  field  crops  work  in  Arizona],  G.  E.  Thompson  and  F.  J.  Crider 
(Arizona  Sta.  Rpt.  1918,  pp.  287-295,  300,  301,  310,  311,  figs.  5).— This  reports 
the  progress  of  work  along  lines  similar  to  those  previously  noted  (E.  S.  R., 
41,  p.  331). 

Careful  observation  on  the  growth  and  yields  of  17  varieties  of  each  indi- 
cated that  soy  beans  were  decidedly  inferior  to  cowpeas  for  conditions  at  the 
Salt  liiver  Valley  farm.  The  soy  beans  shriveled  badly  and  were  of  inferior 
quality.  Soy  bean  varieties  giving  most  promise  were  Biloxi,  a  late  upright 
sort;  Wilson  No.  .5,  a  medium  maturing  variety;  and  the  small  early  Ito  San. 
Promising  cowpea  varieties  included  Groit,  Brabham,  Red  Ripper,  and  Two 
Crop  Clay.  It  is  stated  that  results  show  tliat  cowpens  can  be  used  successfully 
as  a  green  manure«crop  after  wheat. 

In  a  limited  test  of  fall-sown  field  peas,  Warsaur  led  in  seed  yied  and  vine 
growth.  Studies  of  four  velvet  bean  varieties  planted  June  14  .showed  the 
Osceola  to  be  of  promise  and  suggested  that  earlier  planting  %vas  necessary. 
Although  tepary  proved  best  in  tests  of  table  beans,  the  results  were  held  far 
from  satisfactory  on  account  of  damage  from  the  lesser  cornstallv  borer.  This 
insect  destroyed  practically  every  variety  of  beans  on  the  farm,  attacking  cow- 
peas  and  sorghums  to  a  lesser  degree. 

Corn  proved  unsatisfactory  in  the  Salt  River  Valley,  with  the  best  yield 
coming  from  selected  strains  of  Mexican  June.  This  year's  work,  in  confirma- 
tion of  previous  results,  was  held  to  indicate  that  sorghum  varieties  properly 
handled  are  more  profitable  than  corn  in  this  section. 

Milo,  hegari,  and  kafir  with  yields  of  72,  65,  and  40  bu.  per  acre  led  the 
sorghum  varieties  in  grain  production.  It  was  observed  that  dar.'^o  was  in- 
ferior to  the  other  sorghums  from  both  grain  and  fodder  standpoints. 

In  wheat  variety  tests  Early  Baart  averaged  45  bu.  per  acre,  followed  by 
Red  Turkey.  Club  wheat  and  Sonora  made  good  yields,  but  the  grain  quality 
was  inferior  to  that  of  Early  Baart.  Texas  Red  oats  with  yields  ranging  from 
90  to  95  bu.  per  acre  and  common  G-rowed  barley  averaging  G6  bu.  were  the 
highest  in  their  respective  tests.  Rye  was  less  valuable  than  either  oats  or 
barley,  and  buckwheat  was  considered  a  complete  failure. 

Volunteer  cotton  proved  decidedly  unprofitable,  producing  many  rotten  or 
moldy  bolls  with  weak,  short  fiber  and  a  low  lint  percentage. 

Seasonal  conditions  at  the  Prescott  dry  farm  during  191S  were  le.ss  favor- 
able than  for  a  number  of  years  precetling.  Creditable  silage  yields  totaling 
125  tons  were  secured  from  Club  Top  sorghum,  darso,  kafir,  milo,  and  corn. 
The  grain  yields  of  all  were  very  light.  Potatoes  and  Canada  field  peas  were 
failures,  and  sweet  clover  failed  to  make  a  satisfactory  stand.  Two  cuttings 
of  Sudan  grass  hay  were  made,  and  abnut  4.50  lbs.  of  seed  per  acre  were  har- 
vested. 

At  the  Sulphur  Springs  Valley  dry  farm,  the  results  of.the  mmirrigated  crops 
were  said  to  be  of  small  value  on  account  of  the  extremely  dry  weather,  ftfexi- 
can  June  corn  produced  3.300  lbs.  of  silage  per  acre  without  irrigation,  but 
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(lid  not  pay  for  the  time  and  labor  expended.  With  supplemental  irrigation, 
katir,  Freed  soi'^^huni,  Sudan  grass,  cowpeas,  and  sweet  clover  made  reasonable 
yields. 

Hegari  and  milo  gave  excellent  grain  yields  in  limited  sorghum  tests  at  Yuma. 
Honey  Drip,  the  best  of  the  sweet  sorghums,  made  a  very  heavy  growth  of 
forage.  Flax  and  tepary  beans  were  of  considerable  promise,  while  buckwheat 
varieties,  root  crops,  and  vetch  did  not  prove  satisfactory. 

Acre  yields  of  potatoes  at  Yuma  were  10,976  lbs.  for  White  Rose,  10,192  lbs. 
for  Irish  Cobbler,  and  9,800  lbs.  for  Triumph.  In  a  comparison  of  storage 
methods,  the  practice  of  spreading  potatoes  out  thinly  in  ventilated  bins  proved 
equally  effective  as  storage  in  a  ventilated  dugout,  bbth  methods  preserving 
a  high  percentage  of  sound  potatoes.  In  case  of  potatoes  coated  with  paraffin, 
all  were  rotted  at  the  end  of  ff>ur  weeks.  This  was  held  to  emphasize  the 
detrimental  effect  of  excluding  air  and  the  value  of  thorough  ventilation  during 
storage. 

Japanese  kudzu  vine  (Fueraria  liirsuta)  made  a  vigorous  growth  in  the  in- 
troduction garden  at  Tucson,  some  of  the  vines  attaining  a  length  of  50  ft.  in 
a  season.  Its  culture  as  a  forage  crop,  along  irrigation  ditches  or  in  areas  not 
readily  accessible  to  cultivation,  is  recommended. 

[Report  of  plant  breeding  work  in  Arizona],  W.  E.  Bryan  and  C.  O.  Bond 
(Arizona  Sta.  Rpt.  1918,  pp.  31-^-321). — This  reports  the  continuation  of  work 
previously  noted   (E.  S.  R.,  41,  p.  332).  * 

In  the  wheat  breeding  plats  at  Yuma,  several  hybrids  produced  from  50  to 
60  bu.  per  acre,  about  20  bu.  more  than  Early  Baart.  The  quality  of  the  high 
yielders  was*fair,  but  neither  grain  nor  plants  were  deemed  to  be  sufficiently 
uniform  for  bread  wheat  plantings,  and  required  further  selection.  Selection 
39A-5  with  45.7  bu.  per  acre  outyielded  Pearly  Baart  by  approximately  10  bu. 
in  trials  of  pure  selections  at  the  Salt  River  Valley  farm.  This  variety,  as 
well  as  all  others  tested,  proved  inferior  to  Early  Baart  in  comparative  baking 
tests. 

Studies  of  the  heat  resistance  of  individual  selections  of  alfalfa  at  Tucson 
indicated  that  practically  all  plants  were  reduced  in  yield  as  the  summer 
advanced.  The  yield  of  the  fourth  cutting  was  said  to  be  less  than  one-fourth 
that  of  the  first  cutting  in  practically  every  case.  A  French  variety  was  the 
highest  summer  yielder  of  all  alfalfas  tested  in  field  plats  at  the  Salt  River 
Valley  farm,  producing  9,098  lbs.  per  acre  as  compared  with  7,128  lbs.  for 
Algerian  and  6,649  lbs.  for  Peruvian.  Although  the  French  variety  gave  a 
more  vigorous  summer  growth,  it  was  not  expected  to  flourish  in  the  winter 
as  well  as  the  Peruvian. 

Thirty-four  milo  heads  selected  from  plants  producing  neither  suckers  or 
branches,  but  with  single  upright  heads,  were  planted  in  individual  rows  at 
the  Mesa  farm.  Of  the  5,270  plants  in  the  34  rows,  80  were  found  coming 
true  to  the  single  head  type,  and  about  one-half  of  the  heads  of  these  plants 
were  upright.  Some  of  the  plants  appeared  to  be  pure  for  the  type  selected, 
while  others  were  the  result  of  abnormal  field  conditions. 

Breeding  work  with  beans  is  also  briefly  noted. 

[Field  crops  work  on  the  Canada  Experimental  Farms  in  1918],  J.  H. 
Grisdale  et  al.  {Canada  Expt.  Farms  Rpt.  1919,  pp.  9-13,  24-27,  29,  SO,  37-42, 
.{//,  45,  J,9,  52-55,  60.  61-63,  65-79,  84,  90,  91,  92,  96-98,  102-104,  116-121,  129,  130, 
136, .137,  142,  143,  148-150,  152,  153,  155,  156,  159-161,  165,  166,  169,  170,  172,  173, 
181-185,  189,  190,  193-195). — This  reports  variety,  fertilizer  and  cultural  tests.' 
and  breeding  work  with  cereals,  forage  crops,  i-oot  crops,  potatoes,  and  tobacco 
in  continuation  of  similar  work  previously  noted  (E.  S.  R.,  41,  p.  528). 
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Varii'ty  tests  witli  wiiitor  and  spring  wlieat,  oats,  barloj',  fit'ld  peas,  flax  fur 
setHl  and  fiber,  winter  and  spring  rye,  vetch,  corn  for  grain  and  silage,  root 
crops  for  seed  and  forage,  clovers,  alfalfa,  and  miscellaneous  legumes  and 
grasses  for  hay  were  conducted  at  the  stations;  substations,  and  farms  in  the 
Provinces  of  Ontario,  Prince  Edward  Island,  Nova  Scotia,  New  Brunswick, 
(iui'bec,  JIanitobii.  Saskatchewan,  Alberta,  and  British  Columbia.  Rotations 
and  cultural,  fertilizer,  and  rate-of-seeding  tests,  together  with  extensive 
studit'S  of  the  cost  of  production  of  various  field  croi»s'  were  carried  on  in 
tlie  same  localities.  Retting  and  .scutching  tests  with  tlax,  breaking  tests  with 
prairie  flax  straw,  and  a  study  of  llax  pulling  machines  are  noted  in  addition 
to  the  use  of  a  system  of  filler  grading. 

Variety,  cultural,  and  fertilizer  tests  with  tobacco;  a  survey  of  tobacco 
soils;  and  studies  of  seed  production,  liarvesting,  curing,  bed  management, 
and  the  control  of  mosaic  disease  and  root  rot,  conducted  in  the  Provinces  of 
Ontario  and  Quebec,  are  described  as  heretofore.  Fall  plowing  at  Harrow 
(Ontario)  proved  distinctly  better  for  tobacco  than  spring  plowing,  utilizing 
lioth  animal  and  man  labor  to  better  advantage  and  destroying  ins(»ct  pests. 
Seed  beds  covered  with  glass  and  semihotbeds  were  deemed  decidedly  superior 
to  all  other  types.  The  practice  of  splitting  stems  at  harvest  time  is  said 
to  have  made  a  gain  of  15  days  in  the  curing  period  and  resulted  in  a  brighter 
colored  product. 

The  work  with  root  crops  included  variety  and  fertilizer  tests,  selection  work, 
analyses,  and  seed  production  of  mangels,  turnips,  and  carrots,  as  well  as 
variety  tests  and  sugar  content  studies  of  sugar  beets.  In  the  exix>riments  in 
mangel  seed  production,  the  greatest  yields  were  obtained  from  plats  receiving 
200  lbs.  of  nitrate  of  soda  and  500  lbs.  of  superphosphate  per  acre.  A  decrease 
of  19  per  cent  in  yield  followed  the  reduction  of  the  nitrate  of  soda  to  100  lbs. 
per  acre,  nitrogen  having  proved  to  be  the  limiting  factor.  The  omission  of 
Ii(>tash  failed  to  depress  the  yield.  In  tlie  work  at  the  Central  Experiment 
I-'arm  at  Ottawa,  the  application  of  20  tons  of  manure  per  acre  increased  the 
seed  yield  decidedly,  whether  applied  alone  or  with  chemical  fertilizers;  clo.se 
planting  tended  to  increase  the  seed  yield,  whether  full-grown  or  small  roots 
were  used  as  seed  roots ;  and  the  results  in  general  indicated  that  the  heaviest 
yields  of  seed  were  secured  from  full-grown  roots  planted  as  early  in  the  spring 
as  possible. 

Storage  experiments  with  turnip  stecklings  indicated  that  they  may  be  most 
safely  and  economically  stored  on  shelves  12  to  15  in.  deep  in  a  well-ventilated 
cellar,  where  the  temperature  is  held  below  35°  F.  In  tests  of  mangel  seed  at 
the  Cape  Rouge  (Quebec)  Station,  soaking  seemed  to  be  the  only  means  of  im- 
proving the  germination,  and  it  liad  but  little  influence. 

[Report  of  field  crops  work  in  Missouri,  1918-lJ)],  W.  C.  Etiiermige, 
C.  A.  Helm,  K.  M.  McDox.\Ln.  and  L.  J.  Stadler  (Missouri  f^ta.  Bui.  172  (1920), 
pp.  26-31,  fifj.  1). — Variety,  cult\iral,  and  fertilizer  trials  with  various  field 
crops  conducted  in  continuation  of  similar  work  already  reported  (E.  S.  R.,  41, 
p.  636)  are  described. 

In  tests  of  31  varieties  and  selected  strains  of  soy  beans  at  Columbia,  Taha, 
lObony,  and  Sable  w'ere  highest  in  seed  production,  with  acre  yields  of  21.9V. 
19.69,  and  18.97  bu.,  respectively.  Taha,  Chiquita,  and  Buster  Brown,  yielding 
4.16,  3.87,  and  3.49  tons  per  acre,  respectively,  were  first  in  hay  production. 
.\t  Warrensburg,  Mikado  with  6.82  bu.  and  Morse  with  .5.80  bu.  per  acre  led  in 
seed  yields,  while  Chiciuila  with  3.42  tons,  followed  by  Mikado  with  2..55  tons, 
produced  the  most  hay.  Virginia  and  Black  Beauty  with  4.46  and  4.10  bu.  of 
seed  were  first  at  Marysville,  while  Wilson  with  4.02  bu.  and  Mor.se  with  2.68 
bu.  led  at  Kirksville.     Comparisons  of  different  rates  of  seeding  and  different 
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spacing  of  rows  indicatrd  that  from  15  to  20  lbs.  of  seed  per  acre  in  rows  the 
width  of  ordinary  corn  rows  would  give  maximum  yields  of  both  seed  and  hay. 

Tests  of  10  cowpea  varieties  showed  the  leaders  in  seed  production  to  be  Groit 
with  13.77  bu.,  New  Era  with  12.69  bu.,  and  Cream  with  11.77  bu.  Brabhani, 
Groit,  and  Black  led  in  hay  yields,  producing  3.S6,  3.61,  and  3.6  tons  per  acre, 
respectively.  An  average  of  the  hay  and  seed  production  of  the  six  leading  soy 
bean  varieties  was  18.96  bu.  of  seed  and  3.47  tons  of  hay  compared  with  10.89 
bu.  of  seed  and  3.54  tons  of  hay  for  the  six  best  cowpea  varieties.  The  hay 
yields  were  equally  abundant,  but  the  superior  seed  production  made  soy-beau 
hay  more  valuable  pound  for  pound  than  cowpea  hay. 

A  mixture  of  Amber  .sorghum  and  soy  beans  produced  the  highest  yield  of  the 
summer-sown  forages  with  2.88  tons  of  cured  hay  at  Columbia  and  3.3  tons  at 
Warrensburg.  Canada  field  peas  with  oats  was  the  best  of  spring-sown  forages, 
yielding  1.86  tons  of  hay  at  Warren.sburg  and  1.51  tons  at  Columbia.  A  mixture 
of  rye  and  vetch  proved  best  at  Columbia  as  a  fall-sown  forage. 

Sudan  grass  sown  at  the  rate  of  5  lbs.  per  acre  in  3-ft.  rows  gave  a  total 
yield  of  10.2  tons  per. acre  in  three  cuttings,  while  sowings  at  the  rate  of  25 
lbs.  in  8-in.  drills,  produced  9.3  tons.  The  yield  was  lower  in  the  latter  case, 
but  the  hay  was  finer  in  quality  because  of  the  smaller  stems.  A  summer-sown 
crop  planted  July  10  at  Columbia  and  .July  12  at  Warrensburg  yielded  1.6  tons 
and  1.1  tons  per  acre,  respectively,  from  a  single  cutting. 

Leading  varieties  of  wheat  in  tests  conducted  at  Wari-ensburg  included  Jones 
Red  Wave,  with  a  yield  of  24.4  bu.  per  acre,  Michigan  Wonder  with  21.6  bu., 
and  Fulcaster  15  with  20.9  bu.  A  difference  of  13.2  bu.  was  observed  between 
the  acre  yields  of  the  highest  and  lowest  yielding  varieties.  In  wheat-breeding 
investigations  at  Columbia  it  was  noted  that  the  Fulcasfter  Selection  8-Y  during 
the  years  1914  to  1918  yielded  a  yearly  average  of  6.1  bu.  more  to  the  acre  than 
the  commercial  parent  variety. 

Oat  tests  showed  Texas  Red  and  Burt,  medium  early  varieties,  to  be  out- 
standing, yielding  at  Warrensburg  10.9  and  17  bu.  and  at  Marysville  60.8  and  53.2 
bu.,  respectively.  Winter  oats  did  not  survive  the  winter  at  Columbia,  and  this 
experience,  together  with  previous  failures,  led  to  the  conclusion  that  this  crop 
was  of  slight  value  in  the  State. 

Severe  drought  caused  a  practical  failure  of  the  corn  crop  at  both  Marysville 
and  Warrensburg.  The  most  significant  result  in  the  culture  experiments  was 
secured  from  frequent  shallow  scraping  of  the  surface.  At  Warrensburg  this 
practice  produced  8.44  bu.,  compared  with  4.97  bu.  with  deep  cultivation  of 
corn  surface  planted  in  both  tests.  Studies  of  intertilled  soy  beans  showed  that 
a  material  growth  of  beans,  by  whatever  means  combined  with  corn,  produced 
a  decided  reduction  in  the  corn  yield,  but  when  the  beans  were  planted  late 
they  made  but  little  growth,  with  no  effect  on  the  yields  of  corn. 

The  big-boiled  cotton,  varieties  outyielded  the  small-boiled  type  in  the  south- 
east Missouri  lowlands,  Mebane  Triumph  and  Cleveland  producing  395  and  374 
lbs.  of  lint,  respectively,  as  compared  with  3:i4  lbs.  for  Simpkins  and  319  lbs. 
for  King.  In  cotton  fei'tilizer  tests  the  maximum  yield,  436  lbs.  of  lint  per  acre, 
was  obtained  from  a  treatment  of  300  lbs.  of  acid  phosphate  and  35  lbs.  potassium 
chlorid,  compared  with  390  lbs.  for  the  unfertilized  check. 

Spring  barley  made  average  yields  of  20.6  bu.  per  acre  at  Columbia  and  S'l 
bu.  at  Marysville,  with  the  Oderbrucker  variety  leading  in  both  sections.  This 
crop  is  held"  to  be  fairly  safe  in  north  INIissouri,  but  is  not  recommended  for  the 
central  and  southern  parts  of  the  State. 

[Report  of  work  with  field  crops  in  Washington],  G.  A.  Olson,  E.  G. 
ScHAFER,  M.  A.  McCau.,  and  G.  E.  Hiix  (Washington  Sta.  Bui.  155  {1920),  pp. 
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J6,  17,  26-29,  46-49).— The  progress  of  work  along  the  same  general  lines  as 
note<l  heretofore  (E.  S.  R.,  40,  p.  730)  is  reported  for  the  year  ended  June  30 
1919. 

Winter  wheat  varieties  tested  dnriiig  a  5-.vear  period  showed  extreme  ranges 
from  2.1  f)  to  2.0  i)or  rent  in  nitrogen  content,  while  tlie  average  annual  varia- 
tion of  farmers'  samples  ranged  from  1.5  to  2.32  per  cent.  During  a  4-year  period 
with  spring  wheats,  an  extreme  range  from  2.23  to  3.13  per  cent  of  nitrogen 
was  noted  ;  the  farmers'  .samples  from  the  same  locality  having  a  variation  of 
from  1.73  to  2.5  i)er  cent  of  nitrogen.  The  data  showed  tendencies  of  a  large 
.annual  precipitation  to  favor  higher  nitrogen  percentages  in  winter  wheat; 
lower  aimual  precipitation  to  he  conducive  to  higher  percentage  in  spring  wheat; 
and  good  tillage  to  favor  a  higher  nitrogen  content  generally. 

Ruddy,  Hybrid  12S,  Turkey  Red.  and  Bluestem  were  outstanding  in  the  wheat 
variety  tests,  with  respective  average  yields  for  iniS  of  22.07,  23.09,  25.45,  and 
22.89  bu.  per  acre,  and  for  the  period  1914-191S,  44.2,  30.0,  37.3.  and  38.9  bu. 
per  acre.  Because  of  the  inferior  milling  quality  of  Ruddy,  Hybrid  128  was 
considered  to  be  a  more  desirable  wheat,  especially  for  the  Palouse  region.  The 
oat  varieties.  Banner  and  Abundance,  and  two  coast  spring  barleys,  California 
and  Beldi,  produced  the  highest  yields  both  in  1918  and  for  the  average  of  the 
5-year  period  1914-1918.  Wisconsin,  a  winter  barley,  led  in  yields  in  1918. 
The  early,  small-seeded  varieties  of  field  peas  produced  a  larger  yield  than 
the  late  varieties.  Bangalia  making  an  average  of  20.7  bu.  per  acre  for  a  7-year 
period.  Carrots,  with  28.3  tons  per  acre,  made  a  larger  return  than  any  other 
root  crop. 

The  use  of  a  nurse  crop  of  wheat  or  barley  in,  starting  alfalfa  resulted  in  a 
greater  total  yield  of  hay  the  first  year  after  seeding,  but  the  chances  of  securing 
a  stand  and  subsequent  growth  of  alfalfa  and  red  clover  were  reduced. 

Cultivation  was  found  to  increase  the  yield  of  winter  wheat  6.8  per  cent  and 
spring  wheat  2.7  per  cent  in  1918 ;  for  a  4-year  period  an  average  increase  of 
15.1  per  cent  for  winter  wheat  and  a  decrease  of  2.8  per  cent  in  spring  wheat 
yields  were  noted.  Wheat  seeded  in  rows  18,  12,  and  6  in.  apart  yielded  in  the 
increasing  order  named. 

A-  study  of  inheritance  of  varietal  diaracters  indicated  that  there  are 
multiple  factors  for  sunit  resistance  in  different  wheat  varieties,  which  are 
inheritable  independently  and  with  cumulative  effect.  It  was  noted  that  beards 
were  recessive  to  awnlessness  in  a  simple  Medelian  ratio,  except  where  either 
Turkey  or  Red  Russian  was  one  of  the  parents,  in  which  case  there  were  but 
one-half  as  many  bearded  segregates  as  in  other  crosses.  In  several  crosses  of 
\\inter  and  .spring  wheats  and  spring  barley,  the  Fj  ripened  late  and  the  Fj 
gave  a  1 :  2 :  1  ratio  of  normal  spring  plants,  plants  ripening  late,  and  plants  that 
did  not  head  out.  The  plants  that  ripened  late  were  proved  to  he  heterozygous 
for  the  winter  habit.  When  crossed  with  certain  other  normal  varieties, 
Marquis,  Baart,  and  Kubanka  all  produced  a  certain  percentage  of  dwarf 
plants.  Dwarfness  .seemed  to  be  a.s.sociated  with  late  ripening  and  was  thought 
probably  linked  in  some  degree  to  winter  habit. 

In  a  season  said  to  be  extremely  unfavorable  for  crop  production  at  the 
Adams  Substation,  Turkey  Red  (Washington  326)  proved  most  drought  resist- 
ant and  was  best  in  yield  and  quality  in  tests  conducted  in  cooperation  with  the 
U.  S.  Department  of  Agriculture.  Early  Baiirt  (Washington  018)  was  best 
among  spring  wheats,  yielding  35  per  cent  better  than  Bluestem.  Field  peas 
did  not  compare  favorably  with  wheat,  making  but  5.3  bu.  per  acre  as  compared 
with  6.8  bu.  from  the  best  winter  wheat  variety.  In  a  depth-of-.se*^lirig  test  for 
winter  wheat,  depths  of  1,  2.5,  and  4  in.  gave  respective  stands  of  237.000, 
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157,000,  and  171.000  plants  per  acre.  Because  of  the  lack  of  moisture  the 
lighter  stands  gave  .slightly  greater  yields,  but  the  difference  in  stand  secured 
indicated  the  desirability  of  shallow  seeding. 

In  small  grain  investigations  at  the  Waterville  Substation,  beardless  varieties 
yielding  the  most  grain  were  found  to  be  the  best  for  forage.  Highest  yields  of 
hay  were  secured  when  harvested  in  the  dough  stage.  Fall  seeding  gave  better 
results  than  spring  seeding.  The  pi'actlce  of  harrowing  winter  wheat  in  the 
spring  did  not  appear  to  increase  yields  at  the  station.  When  grown  in  culti- 
vated rows,  spring  wheat  is  said  to  have  yielded  higher  than  when  drilled  in 
the  usual  way.  Field  peas  sown  May  3  yielded  50  per  cent  less  than  when 
sown  April  5,  emphasizing  the  necessity  of  early  planting  to  obtain  best  results. 

Pall  seeded  farm  crops,  E.  B.  Stookey  {Washington  Stn.,  West.  Wash.  Sta. 
Mo.  Bill,,  8  {1920),  No.  5,  pp.  68-70).— This  briefly  discusses  the  practices 
deemed  best  for  fall  planting  of  wheat,  rye,  winter  oats,  vetches,  grasses, 
clovers,  and  crop  mixtures  in  western  Washington,  and  indicates  the  most 
profitable  varieties  and  rates  of  seeding. 

Forage  crops  for  the  nonirrigated  lands  of  Idaho,  R.  K.  Bonnett  {Idaho 
Sta.  Bui.  120  {1920),  pp.  23,  Jigs.  5). — Brief  notes  on  the  perennial  grasses, 
legumes,  and  grass  mixtures  suitable  to  the  drier  regions  of  Idaho  are  presented, 
in  addition  to  instructions  regarding  the  preparation,  seeding,  and  use  of  nurse 
crops.  The  success  of  forage  crops  on  the  nonirrigated  lands  is  said  to  be 
determined  largely  by  the  cultural  practices  followed  in  the  preparation  of  the 
seed  bed  and  in  seeding.  Comparative  yields  of  various  grass  mixtures,  sweet 
clover,  alfalfa,  and  Sudan  grass  at  different  rates  and  methods  of  seeding  are 
given  in  tabular  form. 

Soil  moisture  movement  in  relation  to  growth  of  alfalfa,  C.  A.  Thompson 
and  E.  L.  Barkows  {New  Mexico  Sta.  Bid.  l.>3  {1920),  pp.  38,  figs.  i8).— Supple- 
menting work  previously  noted  (E.  S.  R.,  33.  p.  229),  this  report  studies  on  the 
movement  and  distribution  of  soil  moisture  in  connection  with  the  depth  of 
application  of  irrigation  water  and  cultural  treatment  of  the  soil.  Climatic, 
meteorological,  and  yield  data,  as  well  as  plant-root  measurements,  are  pre- 
sented in  tabular  and  diagrammatic  form  and  are  fully  discussed.  The  results 
obtained  may  be  summarized  as  follows : 

Yields  of  alfalfa  were  found  to  increase  in  proportion  to  the  total  depth  of 
water  applied  regardless  of  soil  depth,  while  the  yield  per  acre-inch  of  water 
decreased  with  an  increase  in  the  amount  of  water  added.  Besides  requiring 
larger  amounts  of  water  to  maintain  a  given  percentage  of  moisture,  plats  culti- 
vated after  irrigation  showed  smaller  average  yields  and  smaller  yields  per  acre- 
inch  of  water  than  uncultivated  plats.  The  duty  of  water  decreased  as  the 
amount  applied  was  amplified,  and  increased  as  the  depth  of  soil  over  gravel 
increased. 

It  was  noted  that  water  did  not  percolate  below  the  reach  of  plant  roots  on 
cropped  plats  receiving  an  average  annual  application  of  55  in.  Percolation 
was  observed  below  10  ft.  on  fallow  plats  receiving  from  25  to  30  in.  of  water 
annually,  but  not  on  fallow  plats  receiving  annual  applications  of  from  15  to 
20  in.  But  slight  variation  was  found  in  the  moisture  content  of  the  soil  be- 
low 4  ft.  on  cropped  plats  receiving  3  in.  of  water  at  each  application.  Evapo- 
ration from  fallow  plats  during  the  growing  season  was  about  20  in. 

Alfalfa  {U.  S.  Dept.  Agr.,  Depf.  Circ.  115  {1920),  pp.  6).— This  describes  cul- 
tural methods  and  field  practices  deemed  best  for  growing  the  crop  on  soils  not 
of  limestone  origin. 

Corn  experiments  at  the  Judith  Basin  Substation,  W.  P.  Baied  {Montana 
Sta.  Bui.  132  {1919),  pp.  2!i,  fl,gs.  10). — Experiments  conducted  in  cooperation 
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with  the  Bureau  of  Plant  Industry  of  the  U.  S.  Department  of  Agriculture  from 
1908-1918,  iucluding  observations  on  yields  of  fodder  from  corn  in  rotations 
and  under  various  systems  of  tillage,  are  reported,  together  with  studies  of  tlie 
effect  of  corn  on  the  yields  of  succeeding  crops,  and  a  comparison  of  disking  r. 
plowing  corn  stubble.  Meteorological  data  and  crop  yields  are  presented  in 
tabular  and  diagrammatic  form.  The  results  obtained  and  conclusions  reached 
may  be  summarized  as  follows: 

.\Ithough  no  corn  could  be  found  that  matured  a  grain  crop  in  the  short  season, 
Northwestern  Dent  and  several  other  varieties  producetl  a  fine  quality  of 
fodder  mature  enough  for  feeding  either  dry  or  as  silage.  The  10-year  average 
yield  for  corn  in  rotations  was  5,071  lbs.,  as  compared  with  2,530  lbs.  for 
alfalfa,  2,128  lbs.  for  red  clover,  and  1.953  lbs.  for  brome  grass.  Corn  made 
higlier  yields  following  corn  than  after  summer  fallow  or  small  grain,  but  the 
advantages  of  a  rotation  were  held  to  malie  this  preferable  to  continuous 
cropping. 

Subsoiling  produced  the  highest  average  fodder  yield,  but  the  increase  over 
shallow  plowing  was  not  deemed  suflieient  to  r)ay  for  the  increased  cost  of 
production.  Plowing  gave  higher  yields  than  listing,  which  was  not  consid- 
ered to  bo  adapted  to  the  soils  in  Judith  Basin.  Sununer  fallowing  before  corn, 
like  dynamiting,  did  not  justify  the  practice  with  increased  yields.  Stable 
manure  applied  to  corn  plats  before  spring  plowing  at  the  rate  of  10  tons  per 
acre  increased  the  average  yields  of  fodder  about  1,000  lbs.  per  acre. 

In  all  cases  yields  of  oats,  spring  wheat,  and  barley  averaged  higher  after 
corn  than  after  small  grain  crops,  and  as  high,  or  nearly  as  high,  as  when 
following  summer  fallow.  Spring  wheat,  oats,  and  flax  all  gave  slightly  higher 
yields  on  disked  than  on  plowed  corn  land. 

Results  of  seven  years'  pedigree  selection  in  Trice  cotton,  E.  A.  Houson 
(Arkansas  Sta.  Bui.  171  {1920),  pp.  S-27,  pis.  4,  figs.  .$).— Data  describing  in 
detail  the  progeny  of  a  number  of  selections  of  Trice  cotton  of  both  semicluster 
and  Peterkin  type  are  represented.  In  addition  to  pedigree  charts,  frequency 
distributions,  and  correlntions  for  the  separate  characters  studied,  detailed  notes 
on  the  type,  fruiting  habits,  and  yields  of  the  selected  plants  are  included  in 
tabular  form. 

Illustrating  the  variability  in  desirable  plants,  the  author  notes  that  the 
selections  varied  from  30  to  G5  in.  in  height ;  had  from  0  to  6  base  limbs,  G  to 
25  fruiting  branches,  and  10  to  85  bolls  per  plant;  and  bore  bolls  varying  from 
50  to  110  per  pound.  The  lint  of  the  selectetl  plants  varied  from  18  to  27  mm., 
while  the  mean  length  ranged  from  22.05  mm.  in  1911  to  25.27  mm.  in  1914. 
In  a  study  of  the  length  of  lint  in  progeny  the  average  of  the  10  longest  lint 
selections  in  1011  was  25.79  mm.,  while  the  average  of  the  10  shortest  lint 
selections  was  23.5G  nmi.  The  progeny  of  the  short  lint  silections  gave  longer 
lint  than  the  progeny  of  the  long  lint  selections  in  1915,  but  shorter  in  1917 
and  1918. 

A  study  of  the  descriptions  of  selected  plants  indicated  to  the  author  that  that 
type  of  plant  was  not  to  be  considered  as  an  index  to  the  potential  productive- 
ness, and  that  there  was  no  measurable  difference  between  the  parents  of  the 
most  productive  and  those  of  the  least  productive  plats. 

Experiments  in  the  size  of  the  seed  piece  and  other  factors  in  tlie  pro- 
duction of  potatoes  under  irrigation  in  southern  Idaho,  L.  C.  Aiciier  (Idaho 
Sta.  Bui.  121  (1920),  pp.  3-lG,  fi(js.  ,8).— This  reports  potato  experiments  con- 
ducted at  the  Aberdeen  Substation  embracing  comparisons  of  whole  seed  r. 
cut  seed,  and  irrigated  v.  dry-land  seed  stock  for  irrigated  land,  iu  addition 
16032°— 20 4 
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to  the  determination  of  the  most  productive  size  of  seed  piece  and  the  best 
spacing  within  tlie  row.    The  observations  may  be  summarized  as  follows : 

Plants  from  whole  tubers  sprouted  and  emerged  more  quickly  than  those 
from  cut  tubers,  and  sets  from  whole  potatoes  produced  a  more  luxuriant  vine 
growth  than  cut  tuber  sets,  the  plant  vigor  increasing  in  proportion  to  the  size 
of  the  set.  The  average  loss  of  stand  ranged  from  less  than  1  per  cent  for 
whole  and  halved  tubers  to  12  per  cent  with  quartered  tubers.  The  number  of 
stalks  per  hill  increased  directly  as  the  size  of  the  set  increased.  It  was  noted 
that  the  earlier  sprouting  bud-eye  of  the  Idaho  Rural  potato  did  not  grow  to 
the  exclusion  of  the  growth  of  the  other  eyes. 

Although  whole  tubers  produced  1.1.4  per  cent  greater  total  yield  than  cut 
seed,  the  cut  tubers  yielded  18  per  cent  more  marketable  potatoes  per  aci'e, 
the  percentage  of  marketable  stock  increasing  as  the  size  of  set  decreased.  The 
larger  sets  produced  greater  numbers  of  tubers  but  with  a  smaller  average 
weight  per  tuber.  When  yield  and  amount  of  seed  used  were  considered,  the 
o  oz.-halved  and  4  oz. -quartered  seed  rendered  the  most  economical  returns. 

Results  of  spacing  studies  indicated  that  the  largest  percentage  of  marketable 
tubers,  together  witli  the  greatest  weight  per  tuber,  were  obtained  from  the 
greater  distances  between  hills  in  the  row.  On  good  alfalfa  land,  plantings 
from  24  to  28  in.  in  the  row  gave  the  best  yields,  while  spacing  16  in.  or  less 
did  not  prove  to  be  economical.  On  the  other  hand,  the  most  profitable  yields 
for  seed-stock  purposes  were  obtained  from  8  to  12  in.  spacing  in  the  row,  as 
the  close  plantings  reduced  the  size  of  the  tubers  and  produced  large  numbers 
of  potatoes  of  seed  size.  The  main  essentials  in  seed-stock  selection  are  held 
to  be  health  and  trueness  to  type  and  variety,  regai-dless  of  whether  grown  on 
irrigated  or  dry  land. 

Late-planted  potatoes  produce  good  seed,  .1.  B.  Keil  (Mo.  Bui.  Ohio  Sta., 
5  (1920),  No.  6,  p.  119). — The  practice  of  planting  potatoes  during  the  last  week 
in  June  is  recommended,  as  the  plants  set  tubers  early  in  September  or  October, 
generally  receive  more  rainfall,  return  higher  yields,  and  produce  more  seed  of 
good  vitality  than  early  potatoes  which  set  their  crop  in  August.  Seed  for  this 
planting  is  frequently  prepared  by  sun-sprouting,  a  procedure  consisting  essen- 
tially of  removing  the  long  sprouts  from  the  stored  potatoes  and  spreading  the 
tubers  out  on  a  floor  exposed  to  light  until  planting  time.  It  is  said  that  only 
small  green  sprouts  develop  under  this  treatment,  and  that  the  potatoes  grow 
very  rapidly  after  planting. 

Growing  late  potatoes,  J.  T.  Rosa,  .tr.  {Missouri  Sta.  Circ.  95  {1920),  pp. 
Jf). — Brief  popular  instructions  on  the  culture  of  the  fall  crop  in  Missouri, 
including  notes  on  seed,  preparation  of  land,  and  pests. 

HORTICULTURE. 

[Report  of  the  horticulturist],  F.  J.  Cuider  {Arizona  Sta.  Rpt.  1918,  pp. 
303-310,  311-313). — The  condition  of  the  date  orchards  at  Tempe  and  Yuma  is 
briefly  noted  and  varietal  yields  for  the  1917  season  ai'e  tabulated.  Studies  in 
the  culture  and  management  of  date  orchards  and  of  cultural  methods  with 
citrus  fruits  here  outlined  were  begun  in  1918. 

The  method  of  propagating  dates  in  a  propagating  house  covered  with  canvas 
and  with  no  ventilation  (E.  S.  R.,  36,  p.  142)  gave  poor  results  in  1917,  but  was 
giving  much  better  results  in  1918  than  propagation  in  the  open  after  the  propa- 
gating house  had  been  removed  from  a  location  where  the  soil  is  heavy  and 
poorly  drained  to  a  location  where  the  soil  is  sandy  and  well  drained.  A  careful 
examination  in  the  latter  part  of  November  showed  that  out  of  237  offshoots 
placed  in  the  house,  only  37  failed  to  show  evidence  of  growth.     Several  indi- 
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vidiial.s  had  developed  good  root  systems,  whereas  suckers  on  the  outside  of  the 
house,  although  alive,  siiowed  no  sij^iis  of  root  formation. 

Attention  was  j;iven  during  the  year  to  the  maintenance  of  an  all-the-ycar 
family  garden  at  Yuma  and  on  the  university  grounds  at  Tucson.  The  results 
thus  far  secured  indicate  that  with  good  cultivation  and  ample  irrigation  an 
ample  variety  of  vegetahles  can  be  produced  in  the  home  garden  during  the 
fall  and  winter  months.  Such  plants  as  the  tomato,  eggplant,  pepper,  okra, 
carrot,  and  the  garden  cowpeas  were  made  to  produce  during  the  hottest  portion 
of  the  summer.  Work  is  being  conducted  to  defornune  the  value  of  spinach  as  a 
commercial  crop  for  southern  Arizona. 

[Keport  on  horticultural  work  for  the  year  ended  March  HI,  1J)1J)J, 
"W.  T.  M.vcoiN  KT  Ai,.  {Canada  IJ.ipt.  Farms  Uid.  JOl'J,  pp.  JJ,,  28,  29,  31,  03,  0<H, 
122,  123,  130,  131,  l.'iO,  l-'t3,  11,4,  156,  157,  161,  110,  171).— In  continuation  of 
previous  reports  (E.  S.  R.,  41,  p.  538),  the  horticultural  work  at  the  Central 
Farm  is  briefly  reviewed,  and  notes  are  given  on  cultural  and  variety  tests  of 
fruits,  vegetables,  and  ornamentals  at  the  branch  farms  and  stations. 

Horticultural  statutes  of  the  State  of  California  corrected  to  November 
1,  1919  (Sarrauioito,  C'al:  State  Dcpt.  of  Af/r.,  lOli),  pp.  17/,,  pi.  i).— The  text 
is  given  of  California  statutes  and  quarantine  orders  relating  to  horticulture. 

Rules  and  regulations  governinm  (1)  entry  for  immediate  export, 
(2)  entry  for  immediate  transi)ortation  and  exportation  in  bond,  and 
(.'J)  safeguarding;  tlie  arrival  at  a  port  where  entry  or  landing  is  not 
intended  of  prohibited  plants  and  plant  products  (Washington:  U.  S.  Dcpt. 
Agr.,  Fed.  Hort.  Bd.,  Rules  and  Regulations,  1920,  pp.  6). — This  comprises  rules 
and  regulations  of  the  Federal  Horticultural  Board,  effective  on  and  after 
August  1,  1920.  dealing  with  the  importation  of  plants  and  plant  products. 

The  Christ-Lucas  garden  book,  F.  Lucas  (Christ-Lucas  Gartcnbuch.  Stutt- 
gart: Eugen  JJlmer,  [1920],  21.  ed.,  rev.,  pp.  XII-.',68,  pis.  2,  figs.  286).— K  general 
guide  to  the  laying  out  and  management  of  house  gardens  and  the  culture  and 
care  of  flowers,  ornamental  plants,  vegetables,  fruit  trees,  and  grapes,  including 
the  care  of  house  flowers.     The  appi-ndix  contains  a  seasonal  working  calendar. 

The  busy  woman's  garden  book,  I.  D.  Bennet  (Boston:  Small,  Maynard 
d  Co.,  1920,  pp.  XIV-\-33J,,  pis.  6). — A  popular  treatise  on  vegetable  and  orna- 
mental gardening. 

Vegetable  gardening  in  Georgia,  T.  H.  RIcHatton,  J.  W.  Fiuor,  and  E. 
Raosdalk  ((7rt.  State  Col.  Agr.  Bui.  180  (1920),  pp.  32.  figs.  5).—X  treatise  on 
home  vegetable  gardening,  briefly  discussing  general  principles  and  giving  con- 
cise cultural  directions  for  growing  all  of  the  common  vegetables,  together  with 
a  planting  table. 

Transplanting  investigations  with  vegetables,  .T.  T.  Rosa.  .ir.  (i]//.sso»ri 
Sta.  Bui.  172  (1920,  p.  3J,). — It  has  been  found  that  the  conditions  of  hardiness  in 
plants  can  be  brought  about  as  effectively  by  withholding  moisture  or  by  de- 
creasing the  supply  of  available  plant  food  as  by  exposure  to  low  temperature. 
See  also  a  previous  note  (E.  S.  R.,  43,  p.  643). 

Recent  investigational  work  with  the  tomato,  R.  Wei.i.incton  (Tnuus. 
Peninsula  Hort.  Soc.  \l)cl.\,  9  (1920),  No.  3,  pp.  73-76).— A  contribution  from 
the  Maryland  AgriculLural  College.  The  author  discusses  the  superiority  of  Fi 
tomato  seed,  cit(!s  the  results  of  various  investigators  substantiating  the  value 
of  Fi  seed,  and  presents  data  along  this  line  secured  at  the  .Mimiesota  Experi- 
ment Station  during  the  years  1911-18,  inclusive. 

During  this  8-year  period,  Fi  seed  of  tjwarf-standard  crosses  averaged  nearly 
4  lbs.  of  fruit  per  plant  more  than  the  pl.-mts  of  the  standard  parents.  In  most 
cases  F,  heed  of  standard-standard  cros.ses  have  outyielded  the  average  of  Ihe 
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parents,  although  not  always  the  high  yielding  parent.  Qualities  other  than 
yield  that  are  present  in  the  crosses  are  marked  increase  in  imniber  of  fruits, 
smoothness,  and  earliness. 

The  results  secured  for  individual  years  from  different  strains  indicate  that 
single-year  tests  have  little  value.  The  high  and  low  yielding  strains  of  1915, 
a  wet,  cold  year,  reversed  their  position  in  1916,  a  hot,  dry  season. 

The  author  states  that  the  wilt- resistant  strains  of  tomatoes  originated  by 
the  U.  S.  Department  of  Agriculture  in  cooperation  with  the  Maryland  College 
and  Station  have  given  excellent  results.  Attention  is  called  to  the  fact  that 
these  wilt-resistant  strains  are  not  immune  to  other  tomato  diseases  like  the 
black  shank,  leaf  blight,  etc. 

Profitable  tomato  fertilizers,  J.  T.  Rosa,  je.  {Missouri  Sta.  Bui.  160  {1920), 
pp.  12,  figs.  2). — The  results  are  given  of  commercial  fertilizer  tests  conducted 
in  cooperation  with  10  growers,  7  of  whom-  were  located  on  typical  Ozark  soils. 
Different  commercial  fertilizers  and  mixtures  were  compared  with  stable  ma- 
nure as  affecting  the  yield  and  time  of  maturity  of  the  tomato  crop. 

Both  complete  fertilizer  and  a  mixed  fertilizer  containing  no  potash  produced 
a  marked  increase  in  yields.  The  percentage  of  increase  was  greater  on  the 
poorer  soils.  Acid  phosphate  aloue  produced  a  good  increase  in  yield,  but  nitrate 
of  soda  alone  and  sulphate  of  potash  alone  did  not  give  a  large  increase,  and 
in  some  cases  decreased  the  yield  through  plant  injury. 

Stable  manure  and  poultry  manure  weve  excellent  fertilizers  for  tomatoes, 
but  did  not  stimulate  early  maturity  so  well  as  the  4.6:8:7  and  5:8:0  com- 
mercial fertilizers.  Both  the  mixed  fertilizers  and  acid  phosphate  alone  gave 
a  striking  increase  in  the  amount  of  early  fruit,  the  plants  reaching  quantity 
production  four  weeks  earlier  than  on  the  unfertilized  check  plats. 

In  view  of  these  tests,  the  use  of  at  least  250  lbs.  per  acre  of  a  commercial 
fertilizer  analyzing  3  or  4  per  cent  nitrogen  and  10  to  12  per  cent  phosphorus  is 
recommended. 

Fruits,  trees,  and  shrubs  for  Iowa  planting,  S.  A.  Beach  {loioa  State  Col. 
Agr.  Ext.  Bui.  27  (1918),  pp.  4). — This  comprises  a  variety  list  of  orchard  and 
small  fruits,  trees,  and  ornamental  shrubs  suitable  for  planting  in  different  parts 
of  Iowa. 

Fruit-breediiig  investigations,  B.  T.  P.  Bakker  and  G.  T.  Spinks  (Univ. 
Bristol,  Ann.  Rpt.  Agr.  and  Uort.  Research  Sta.,  1919,  pp.  76-84). — A  progress 
report  on  breeding  investigations  with  apples,  plums,  cherries,  currants,  goose- 
berries, raspberries,  and  strawberries,  being  conducted  at  Long  Ashton,  Bristol 
(E.  S.  R.,  37,  p.  646),  including  notes  on  crosses  thus  far  made. 

Factors  governing  fruit  bud  formation,  B.  T.  P.  Bakkeb  and  A.  H.  Lees 
(Univ.  Bristol,  Ann.  Rpt.  Agr.  and  liort.  Research  Sta.,  1919,  pp.  85-98). — 
Continuing  a  previous  paper  dealing  especially  with  the  influence  of  pruning  on 
fruit  bud  formation  (E.  S.  R.,  37,  p.  646),  the  authors  here  present  the  results 
of  observations  on  the  normal  growth  of  apples  and  pears,  and  also  discuss  the 
effect  of  notching  and  ringing  on  apple  trees. 

It  is  concluded  that  the  nornuil  growth  of  buds  from  a  last  year's  shoot  is 
influenced  by  the  following  factors :  Temperature,  inhibition  of  some  substance 
from  the  first  bud  to  grow  that  flows  backward  and  checks  all  the  other  buds 
(here  called  the  "  Loeb  effect"),  bud  strength,  root  action,  and  variety  in- 
fluence. 

Ringing  experiments  were  conducted  in  May,  June,  and  July.  The  results  in- 
dicate that  ringing  causes  stimulation  of  dormant  buds  on  bare  wood  below, 
and  that  the  stimulation  acts  as  long  a's  callus  has  failed  to  bridge  the  wound. 
The  later  the  rings  are  made,  the  less  will  dormant  buds  be  stimulated.  Ringing 
in  July  is  dangerous,  owing  to  the  risk  of  canker. 
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Notching  above  a  bud  resulted  in  nearly  every  case  In  more  growth  for  the 
bud  affected  than  for  similar  buds  situated  on  untreated  twigs.  Notching  below 
a  bud  in  every  case  prevented  growth  and  l^ept  the  bud  dormant.  Where  notches 
were  made  alternately  above  and  below,  from  base  to  apex  on  one-year-old 
twigs,  with  the  exception  of  the  terminal  buds  which  grew  into  wood  shoots, 
every  bud  with  a  notch  underneath  remained  dormant,  and  every  bud  with  a 
notch  above  grew  into  a  veiy  short  wood  spur.  In  either  case,  the  effect  of 
notching  only  extended  to  the  bud  adjacent  to  the  notch. 

Temperatures  which  will  damage  or  kill  fruit  buds,  F.  L.  Wkst  and  N.  E. 
EuLKFSEN  (Better  Fruit,  I4  (l'J20),  No.  JO,  pp.  IS,  i//,  fif/.  1). — A  contribution 
from  the  Utah  Experiment  Station,  comprising  a  popular  summary  of  the 
authors'  previously  noted  investigation  (E.  S.  R.,  37,  p.  344). 

The  espalier  and  fancy  fruit,  J.  Bottn£u  (Spalier  und  Edelobsf.  Frankfort 
on  the  Oder:  Troicitzsch  cG  Son,  1919,  S.  ed.,  pp.  IV-\-32'f,  fig-t.  S30).—A  small 
treatise  on  the  planting,  pruning,  and  cai'e  of  fruit  trees  trained  to  .special  forms. 

Report  of  dusting  investigations,  W.  C.  Tkaveus  (Trans.  Peninsula  llwt. 
Soc.  [Del.],  9  (19>0),  No.  3,  pp.  39-4-'/).— A  contribution  from  the  Maryland 
Agricultural  College.  Cooperative  dusting  experiments  were  conducted  in  1919 
on  the  Eastern  Shore  of  Maryland,  using  a  dust  mixture  consisting  of  85  per 
cent  sulplmr  and  15  per  cent  lead  arsenate  in  dusting  apples,  peaches,  and 
strawberries. 

As  compared  with  lime-sulphur  spray,  dusting  was  fairly  satisfactory  in  con- 
trolling insects,  but  was  far  from  satisfactory  in  controlling  apple  disea.ses. 
It  faileil  to  control  peach  scab  and  curculio,  but  was  successful  in  controlling 
brown  rot.  The  dust  killed  the  curculio,  but  not  until  after  they  had  punctunnl 
the  fruit.  The  cost  of  dusting  was  greater  than  for  spraying,  both  with  apples 
and  peaches. 

Dusting  experiments  conducted  for  the  control  of  the  strawberry  weevil  were 
highly  successful  and  profitable.  The  85  per  cent  sulphur  and  15  per  cent  lead 
arsenate  mixture  gave  the  best  results  in  this  work. 

The  control  of  the  codling  moth  and  apple  scab  in  Delaware,  B.  R.  Leach 
and  J.  W.  RoBKRTs  (Trans.  Peninsula  Ilort.  Soc.  [Del],  1920,  pp.  lJ,-22).— This 
report  gives  the  re.sults  of  experimental  work  conducted  in  1919  by  the  Bureaus 
of  Entomology  and  Plant  Industry,  U.  S.  Department  of  Agriculture,  in  coopera- 
tion with  the  Delaware  Experiment  Station. 

A  comparative  test  of  dusting  and  spraying  indicated  that  the  dusting  of 
apples  is  not  advisable  in  Delaware,  since  the  dust  does  not  control  the  codling 
moth  or  apple  scab  as  efhciently  as  the  spray.  The  combination  of  calcium 
ar.senate  and  lime  sulphur  used  as  a  spray  controlled  the  codling  moth  as  well 
as  the  arsenate  of  lead  and  lime  sulphur.  In  case  calcium  arsenate  is  used, 
however,  hydrated  lime  should  be  added  to  avoid  injury  to  the  foliage.  The 
spray  gun  compared  favorably  with  tlie  spray  rod  in  the  control  of  the  codling 
moth,  and  if  operated  pro])erly  good  results  can  be  scnrured  by  its  use.  A  spray- 
ing schedule,  which  it  is  lielieved  is  best  suited  for  the  control  of  the  codling 
moth  and  apple  scab  in  Delaware,  is  given. 

[Report  of  the]  division  of  horticulture,  O.  M.  Morris  (Washington  Sta. 
Bui.  155  (1920),  pp.  30-38). — Brief  statements  are  made  of  progress  in  various 
horticultural  projects. 

Observations  thus  far  made  on  the  relation  of  the  pollination  and  proper  fer- 
tilization of  apple  blossoms  to  June  drop  indicate  that  Inefficient  fertilization  is 
a  prime  cause  of  June  drop. 

Data  .secured  in  orchard  cover  crop  investigations  Indicate  that  permanent 
cover  crops  such  as  alfalfa  and  clover  may  be  established  In  orchards  without 
checking  the  groveth  and  production  of  the  trees,  provided  a  sufficient  water 
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supply  is  available  and  fertilizers  containing  high  niti-ate  contents  are  added  at 
the  time  or  prior  to  the  date  of  seeding  of  the  cover  crop.  The  use  of  fertilizers 
in  run-down  prune  orchards  has  shown  nitrate  fertilizers  to  be  the  only  ones  that 
have  made  any  distinct  improvement  in  the  orchards  studied. 

In  apple  storage  tests  conducted  in  the  winter  of  1918-19  the  fruit  produced  in 
the  warmer  parts  of  valleys  went  down  in  storage  befcn'e  the  material  of  the 
si\n\£  valley  secured  from  the  cooler  and  more  elevated  sections. 

Some  orchard  problems,  C.  A.  McCue  (Trans.  Peninsula  Hort.  Soc.  [Del.], 
!)  {1920),  No.  3,  PI).  Jfii-51). — A  contribution  from  the  Delaware  Agricultural 
College,  comprising  recommendations  relative  to  orchard  fertilization  and  out- 
lining a  test  fertilizer  expei'iment  to  be  used  by  the  grower  in  seeking  to  deter- 
mine the  fertilizer  needs  of  his  orchard. 

Results  of  pollination  studies  at  Idaho  University,  C.  C.  A^incent  (Better 
Fruit,  l.'i  (1020),  No.  8,  i)p.  11-13.  15,  fifjs.  3).— Data  are  given  on  pollination 
studies  conducted  with  a  large  number  of  varieties  of  apples  for  several  yeara. 
Results  in  general  indicate  that,  although  a  few  varieties  were  self-fertile,  most 
varieties  are  from  a  practical  standpoint  self-sterile  and  should  be  interplanted 
with  suitable  pollenizing  varieties. 

Thirty  years'  experience  in  application  of  bud  selection  in  the  fruit  in- 
dustry, G.  T.  Powell  (Calif.  Citrogr.,  5  (1920),  No.  11,  pp.  3U,  36.i-366,  figs. 
Jf). — A  paper  read  before  the  California  nurserymen  at  San  Francisco,  in  which 
the  author  briefly  reviews  his  experiences  in  the  propagation  of  apples  from 
selected  buds. 

Life  histories  of  some  well-known  apples,  C.  H.  Hooper  (Fruit,  Flower, 
and  Teg.  Trades'  Jour.  [London'],  38  (1920),  No.  2,  pp.  35-31). — A  compilation 
of  information  relative  to  the  origin,  value  of  the  fruit,  fruiting  period,  and 
sterility  or  fertility  of  a  large  number  of  apples  grown  in  Great  Britain. 

Varieties  of  apples  adapted  for  Ohio  culture,  W.  J.  G^.^:EN,  P.  Thayer,  and 
J.  B.  Keil  (Mo.  Bui.  Ohio  Sta.,  5  (1920),  No.  6,  pp.  180-186).— This  comprises 
excerpts  from  Bulletin  290  of  the  station  (E.  S.  II.,  35,  p.  40).  It  discusses  in 
particular  the  adaptability  of  the  Baldwin,  Ben  Davis,  and  Northern  Spy 
varieties  to  Ohio  conditions. 

Experimental  results  in  pruning  apple  trees,  E.  C.  Auchter  (Rpt.  Md. 
Agr.  Soc.,  4  (1919),  pp.  116-128;  also  in  Trans.  Peninsula  Hort.  Soc.  [Del.], 
9  (1920),  No.  3,  pp.  23-30). — A  contribution  from  the  Maryland  Agricultural 
College.  The  author  summarizes  pruning  experiments  previously  conducted  at 
the  West  Virginia  Station  (E.  S.  R.,  36,  p.  535),  and  briefly  discusses  the  appli- 
cation of  the  results  to  Maryland  conditions. 

Notes  on  the  origin  of  some  of  our  cherries,  C.  H.  Hooper  (Fruit,  Flower, 
and  Veg.  Trades'  Jour.  [London],  38  (1920),  No.  3,  pp.  63,  6^). — A  compilation 
of  information  relative  to  the  origin,  blossoming,  and  harvest  periods,  sterility 
or  fertility  of  the  blossoms,  and  distinguishing  characteristics  of  a  large  number 
of  cherries  grown  in  Great  Britain,  including  also  notes  on  a  few  American 
varieties. 

The  histories  of  the  plums  we  grow,  C.  H.  Hooper  (Fruit,  Floicer,  and  Veg. 
Trades'  Jour.  [London],  37  (1920),  No.  24,  pp.  6^7,  648). — This  comprises  com- 
piled information  relative  to  the  origin  and  sterility  or  fertility  of  varieties  of 
plums  grown  in  England. 

Prune  growing  in  western  Washington,  O.  M.  Morris  (WasJiington  Sta. 
Pop.  Bui.  120  (1920),  p.  21,  figs.  7). — Practical  suggestions  are  given  on  prune 
growing,  the  information  being  gained  by  a  survey  and  also  through  cooperative 
experimental  work,  including  fertilizer  tests.  Consideration  is  given  to  varie- 
ties, pruning,  cultivation,  fertilizers,  and  the  cause  of  crop  failures. 


1920]  HORTICULTURE.  745 

Crop  failures  have  been  traced  to  three  very  general  causes  acting  together  or 
separately.  These  are  unfavorable  weather  at  the  blossoming  season,  brown 
rot  in  seasons  of  rainy  weather  during  the  blossoming  season,  and  lack  of  vigor 
in  the  trees  due  to  improper  cultural  practices. 

The  value  of  the  different  roots  as  stocks,  W.  L.  Howard  (Better  Fruit,  IJf 
{1920),  No.  10,  pp.  19,  20). — A  contribution  from  the  California  Deciduous  Fruit 
Station  briefly  discussing  the  value  of  different  roots  as  stocks  for  prunes  and 
pears. 

Kxperiniental  fields  in  calcareous  soil,  A.  Tacussel  and  K.  Zacharkwkz 
(Rev.  Vitir.,  52  {1920},  Xo.  1350,  pp.  333-335). — A  summary  of  the  results 
secured  during  a  period  of  28  years  in  testing  varieties  of  grapes  .suitable  for 
soils  high  in  lime  content,  including  lists  of  varieties  that  have  done  well,  those 
that  have  made  vigorous  growth,  and  those  that  have  made  very  vigorous 
growth. 

The  hybrid  direct  bearers  in  the  valley  of  the  Drome  in  1919,  A.  Des- 
Mori.iNS  and  V.  Villaud  {Prog.  Ayr.  et  Vitic.  (Ed.  VEst-Ceutrey,  72  (1920), 
Nos.  29,  pp.  61-65;  30,  pp.  83-S5 ;  31,  pp.  11J,-116;  32,  pp.  133-137).— In  continua- 
tion of  previous  data  (E.  S.  II.,  40,  p.  838)  observations  are  given  for  the 
twentieth  year  relative  to  the  behavior  of  a  large  number  of  hybrid  direct- 
bearing  grapes,  with  reference  to  their  resistance  to  disease,  adaptation  to 
various  soil  conditions,  ])roduction,  etc. 

The  cultivation  of  the  areca  palm  in  Mysore,  L.  C.  Coleman  and  M.  K. 
Venkata  (Dept.  Agr.  Mysore,  Gen.  Scr.  Bui.  10  (1918),  pp.  \_3]-{-S2,  pis.  7, 
fig.  1). — A  detailed  account  is  given  of  the  culture,  harvesting,  and  preparation 
of  areca  nuts  for  the  market,  including  information  relative  to  the  diseases  and 
pests  of  the  areca  nut  and  the  economic  uses  of  the  various  parts  of  the  areca 
palm.  Suggestions  are  also  given  relative  to  measures  for  imiiroving  the 
industry. 

Date  processing  and  marketing,  A.  E.  Vinson  (Arizona  Sta.  Rpt.  1918,  pp. 
S//S,  3Jf9). — Based  on  the  results  of  tlie  station's  date  investigations  during  the 
past  13  years,  the  author  concludes  that  tlie  date  industry  in  Arizona,  properly 
managed,  can  be  recommended  to  the  investing  public.  The  station  has  proved 
at  least  some  of  the  varieties  that  are  successful  in  Arizona,  and  climatic  diffi- 
culties have  been  overcome  to  the  extent  that  losses  due  to  this  cause  are 
almost  negligible.  A  market  lias  been  made  that  will  take  the  output  of  a  large 
acreage  at  profitable  prices.  Fresh  soft  dates,  such  as  Hayany,  Khars,  Tadala. 
and  similar  varieties,  promise  to  become  a  staple  food  as  soon  as  they  can  be 
supplied  in  quantities  and  may  be  carried  for  months  in  dry  cold  storage  without 
serious  deterioration  in  quality.  Culls  and  stock  that  may  not  be  fit  for  the 
fresh  date  ti'ade  can  be  processed  quickly  for  ordinary  commercial  dry  <lates. 

The  cultivation  of  oranges  and  allied  fruits  in  the  Bombay  Presidency, 
H.  P.  Paran.jpe  {Dept.  Agr.  Bombay  Bui.  95  (1919).  pp.  [//]+2.?).— This  bulle- 
tin describes  the  methods  of  growing  citrus  trees  that  have  been  found  to  yield 
the  best  results  in  the  P.ombay  Presidency. 

Notes  on  the  production  and  quality  of  local  teas,  G.  G.  Auchinleck 
(^fauritiu8  Dept.  Agr.,  Gen.  Ser.,  Bui.  13  (1918).  [English  Ed.],  pp.  75).— This 
bulletin  contains  notes  on  the  production  of  tea  in  Mauritius,  together  with  the 
analyses  of  a  number  of  local  teas  and  some  observations  on  the  processes  con- 
cerned in  tea  manufacture. 

The  cultivation  of  yerba  mate,  C.  D.  Girola  (Pub.  Afus.  Agr.  [Soc.  Rural 
Argentina],  No.  1/,  (1919).  pp.  30,  figs,  i^).— This  publication  di.scus.ses  the 
gathering  of  the  leaves  and  shoots,  the  yield  of  material  either  green,  cured, 
or  ground,  the  cost  of  establishing  plantations,  and  the  cost  of  production  and 
farm  value  of  yerba  mate  (Ilex  paraguariensis)  in  Argentina. 
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Filbert  culture  in  the  Northwest,  G.  A.  Dorris  {West.  Walnut  Assoc.  Ann. 
Rpt.,  2  {W19),  pp.  22-28). — SuKSestions  on  filbert  culture  based  on  the  author's 
long-continued  personal  experience. 

Filbert  culture  in  the  county  of  Kent,  England,  A.  A.  Quarnberg  {West. 
Walnut  ylsioo.  Ann.  Rpt.,  2  {1910),  pp.  2S-32,  figs.  ,3).— The  methods  practiced 
and  the  results  obtained  in  the  culture  of  the  filbert  in  Kent  are  briefly  de- 
scribed. 

Propagating  pecans  by  budding  and  grafting,  J.  A.  Evans  {Tex.  Ayr.  Col. 
Ext.  Bui.  B-55  {1920),  pp.  3-31,  figs.  14)- — A  discussion  of  various  methods  of 
budding  and  grafting  pecan  trees. 

The  walnut  plantations  at  Point  Platon,  A.  Joly  de  Loteinieke  {Canad. 
Forestry  Jour.,  16  {1920),  No.  7,  pp.  32-3-329,  figs.  Jf). — Notes  are  given  on  the 
present  condition  of  three  black  walnut  groves  that  were  planted  by  the  au- 
thor's grandfather  37  years  ago  at  I'oint  Platon,  Quebec. 

Trees  were  planted  on  three  different  sites,  a  cultivated  soil  protected  on  all 
sides  from  tlie  wind,  an  alluvial  soil  protected  from  the  wind  on  one  side  only, 
and  on  an  exposed  bowlder  clay  soil.  The  results  in  general  indicate  that  pro- 
tection from  the  wind  is  the  keynote  to  success  in  planting  the  black  walnut  in 
a  cold  climate,  providing  the  trees  are  planted  on  a  good  soil  and  are  given  a 
fair  start.  Walnut  trees  growing  in  the  open  required  9  years  to  grow  an  inch 
in  diameter,  as  compared  with  5  years  for  protected  walnut  trees  and  6  years 
for  paper  birch,  chestnut,  and  oak. 

Pacific  Coast  lilies  and  their  culture,  C.  Pxjrdy  {Jour.  Internatl.  Gard. 
Club,  S  {1919),  No.  4,  pp.  497-532,  pi.  1,  figs.  9). — Descriptions  are  given  of  the 
lily  species  growing  on  the  Pacific  coast,  including  suggestions  relative  to  their 
specific  cultural  requirements. 

Medicinal  plants,  C.  D.  Girola  {Dol.  Min.  Agr.  [Argentina],  25  {1920),  No.  1, 
pp.  3-46). — The  author  reviews  the  status  of  medicinal  plant  culture  in  Argen- 
tina, and  discusses  the  possibility  of  cultivating  foreign  species  and  the  progress 
made  with  indigenous  plants  having  medicinal  properties.  Lists  are  given  of 
the  more  important  species  grown  for  medicinal  and  allied  purposes,  and  statis- 
tics on  the  importation  of  the  principal  drug  plants  or  their  products  are  tabu- 
lated. A  list  is  also  given  of  drug  plants  considered  possible  or  desirable  of 
cultivation  in  Argentina. 

Medicinal  plants  in  the  Department  of  Gard,  C.  Flahault  et  al.  {Les 
Plantes  MMicmales  dans  le  Department  du  Gard.  Nimes:  Interministerial 
Com.  Medicinal  Plants  and  Essences,  1920,  pp.  48,  flg-  !)■ — A  report  on  the 
medicinal  and  essence  plants  in  Gard,  France,  with  reference  to  their  general 
distribution,  methods  of  collecting,  and  the  distribution  and  characteristics  of 
valuable  species.  A  plant  collector's  calendar,  together  with  notes  on  the  essence 
industry  in  Gard  and  oil  of  cade,  is  also  included. 

Cultivation  of  saffron  in  Macedonia,  F.  H.  Baxter  {U.  8.  Dept.  Com.,  Bur. 
Foreign  and  Dom.  Com.  Rpts.  No.  194  {1920),  pp.  844,  845). — A  brief  consular 
report  discussing  mettfods  of  growing  the  saffron  plant  {Crocus  sativus),  char- 
acteristics of  the  plant,  gathering  the  crop,  and  preparing  saffron  for  market. 

Protection  for  shade  trees,  E.  Secrest  {Mo.  Bui.  Ohio  Sta.,  5  {1920),  No.  6, 
pp.  162-169,  figs.  9). — A  popular  discussion  of  methods  of  protecting  shade  trees 
from  mechanical  injuries,  earth  fills,  etc. 

FORESTRY. 

The  United  States  forest  policy,  J.  Ise  {New  Haven:  Tale  Univ.  Press, 
1920,  pp.  395,  figs.  4)- — A  contribution  from  Yale  University  comprising  a  his- 
torical study  of  the  forest  policy  of  the  United  States. 
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The  introductory  chapter  deals  with  the  period  prior  to  1878,  when  the  Free 
Timber  and  the  Timber  and  Stone  Acts  were  passed.  The  subsequent  chapters 
discuss  tlie  period  leading  up  to  the  establishment  of  forest  reserves  and  their 
administration  and  protection,  conservation  activity,  anticonservation  activity, 
the  forest  reserves  in  the  Appalachian  and  White  Mountains,  the  unreserved 
timber  land  since  the  passage  of  the  Forest  Reserve  Act,  the  hostility  to  Na- 
tional Forests  in  recent  years,  the  work  of  the  Forest  Service,  and  the  results 
of  our  forest  policy. 

Vacation  on  the  White  Mountain  Xational  Forest  (L^  S.  Dept.  Agr.,  Dept. 
Circ.  100  {1020),  pp.  2Jf,  figs.  16). — An  account  of  the  recreational  features  of 
this  forest.^including  instructions  to  campers. 

Mountain  outings  on  the  Rainier  Xational  Forest  (I/.  S.  Ilept.  Agr.,  Dept. 
Circ.  lO.i  (1D.!0\  pp.  28.  pi.  1,  fujx.  16). — An  account  similar  to  the  above. 

Fishing,  hunting,  and  camping  on  the  Cascade  National  Forest  ( t/.  S. 
Dept.  A(/r.,  Dept.  Circ.  lO.'f  (1920),  pp.  22,  pis.  2,  figs.  Uf). — An  account  similar 
to  the  al)0ve. 

Ninth  annual  report  of  the  State  forester  to  the  governor  for  the  year 
ending  December  31,  1919,  F.  A.  Elliott  (Ann.  Rpt.  State  Forester  Orcg., 
9  (1019),  pp.  ST,  figs.  IS). — The  report  deals  largely  with  forest  fire  protective 
work  for  the  season. 

Texas  forest  facts,  E.  O.  Sieckk  (Texas:  State,  1918,  pp.  16).— A  brief 
review  of  timber  resources  and  the  status  of  forestry  work  in  Texas. 

Hawaii's  tapestry  forests,  V.  MacCaughey  (Bot.  Gaz.,  10  (1920),  No.  2, 
pp.  iS7-i47,  figs.  6). — A  descriptive  account  of  those  portions  of  the  rain  forest 
on  the  Hawaiian  mountains  that  cling  to  very  steep  slopes,  together  with  a  Ust 
of  species  included  in  these  formations. 

Forests  and  forestry  in  British  Columbia,  T.  D.  Pattullo,  G.  R.  Naden, 
and  M.  A.  Grainger  (Victoria,  B.  C:  Govt.,  1920,  pp.  S5,  pis.  2,  figs.  6).— This 
report  embraces  the  replies  to  the  questionnaire  sent  out  by  the  British  For- 
estry Commission.  The  information  given  deals  with  the  topography,  geology, 
soils,  and  climate  of  the  country,  forest  types  and  trees,  forest  areas,  important 
timber  trees,  forest  ownership,  relationship  of  the  State  to  the  forests,  the  forest 
authority,  forestry  activities  of  municipalities,  etc.,  forestry  or  utilization  asso- 
ciations, educational,  research,  and  experimental  work,  annual  increment  and 
utilization  of  home-grown  timber,  forest  industries,  iand  statistics  of  exports 
and  imports  of  timber. 

The  history  of  Irish  forests  and  forestry,  G.  Robinson  (Irish  Gard.,  15 
(1920),  Nos.  173.  pp.  10.',-106,  fig.  1;  Ilk,  PP-  116-121,  fig.  1).—A  paper  read 
before  the  Irish  Forestry  Society,  May  27,  1920. 

The  woods  and  forest  institutions  in  the  new  Province,  A.  Serpieki  et  al. 
(R.  Ist.  Super.  Forestale  Naz.  Firenze  \_Fub.],  No.  J,  (1920),  pp.  \  I+2tid,  figs. 
^5). — An  account  is  given  of  the  forests,  the  organization  of  the  forest  service, 
general  forest  legislation,  the  administration  of  State,  communal,  and  private 
forests,  the  control  of  torrents,  reafforestation  of  poor% soils,  and  agricultural 
operations  in  the  province  returned  by  Austria  to  Italy  after  the  World  War. 
The  text  of  various  laws  dealing  with  forestry  in  this  province  is  appended. 

Department  of  forestry:  State  forestry  report  for  the  year  ended  .March 
31,  1919,  E.  P.  Turner  et  al.  (New  Zeal.  Dept.  Forestry,  State  Forestry.  Ann. 
Rpt.  1919,  pp.  45).— This  compri.ses  an  annual  report  relative  to  the  adminis- 
tration and  management  of  the  indigenous  forests,  as  well  as  the  State  nurseries 
and  plantations.  Information  relative  to  legislation,  finances,  and  trade  and 
forest-areas  Is  included.  Appended  to  the  report  are  reports  upon  afforestation 
operations  in  the  North  and  South  Islands,  together  with  extracts  from  reports 
by  the  conservators  of  State  forfests. 
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Administration  report  of  the  forest  circles  in  the  Bombay  Presidency, 
including  Sind,  for  the  year  1918—19  (Admin.  Rpt.  Forest  Circles  Bombay, 
1<J18-1'J,  pp.  lSS+3). — A  report  of  iuluiiiiistration  and  nuiuagement  of  the  State 
forests  in  Bombay  and  Sind  for  the  fiscal  year  1918-19.  Data  relative  to  forest 
areas,  forest  surveys,  working  plans,  forest  protection,  miscellaneous  work, 
yields  in  major  and  minor  forest  products,  revenues,  expenditures,  etc.,  are 
appended. 

Forestry  in  Netherlands  India,  Van  Asbeck  (Jaart.  Dcpt.  Landb.,  Nijv.  en 
Handel  Nederland.  Indie,  1918,  pp.  241-263). — A  progress  report  on  the  admin- 
istration and  management  of  the  forests,  including  rubber  plantations,  in 
Netherlands  India  for  the  year  1918. 

Twelftii  annual  rejjort  of  the  Washington  Forest  Fire  Association,  1919 
{Wash.  Forest  Fire  Assoe.  Ann.  Rpt.,  12  (1919),  pp.  27). — A  report  on  the  activi- 
ties of  the  State  Forest  Fire  Association,  witli  tabular  data  showing  the  burned 
area  and  losses  for  the  season  of  1919. 

Fire  warden's  handbook  (Oregon:  State  Bd.  Forestry,  1919,  rev.,  pp.  51). — 
This  handbook  briefly  indicates  the  forest  policy  of  the  State,  and  supplies 
the  information  needed  by  the  State  fire  wardens  in  the  discharge  of  their 
duties.  The  full  text  is  given  of  the  forest  laws,  together  with  opinions  of  the 
Attorney  General  in  digest  form  relative  to  several  important  sections. 

Forest  aerial  photographs,  L.  A.  Nix  (N.  Y.  Forestry,  7  (1920),  No.  3,  pp. 
8-11,  figs.  2). — ^.This  article  briefly  reveals  some  of  the  facts  regarding  the  Inter- 
pretation of  aerial  photographs,  with  special  reference  to  their  use  in  forest 
mapping. 

Collection  of  data  as  to  the  rate  of  growtli  of  timber  ([Gt.  Brit.]  For- 
estry Comn.  Bui.  1  (1919),  pp.  16,  pi.  1). — This  bulletin  contains  instructions  to 
statistical  field  parties  and  to  parties  collecting  timber  samples  for  testing 
purposes,  together  with  forms  used  in  the  work. 

Rate  of  growth  of  conifers  in  the  British  Isles,  W.  H.  Guillebaud,  H.  M. 
Stevan,  and  R.  E.  Maesden  (Gt.  Brit.  Forestry  Comn.  Bid.  3  (1919),  pp.  66, 
pi.  8). — This  bulletin  presents  the  results  of  a  survey  of  the  development  of 
coniferous  trees  grown  under  silvicultural  conditions  in  the  British  Isles.  The 
first  three  chapters  deal  with  the  general  methods  employed  in  the  field  and 
in  working  up  the  collected  data  into  yield  data  for  the  principal  species.  In 
the  succeeding  chapters,  the  data  secured  are  submitted  to  statistical  analysis 
with  a  view  of  determining  the  effect  of  locality  upon  the  growtli  of  larch, 
Scots  pine,  and  spruce.  In  the  concluding  chapter,  the  evidence  secured  as 
to  the  prevalence  of  canker  in  larch,  crown  damage  in  Scots  pine,  and  heartrot 
in  larch,  Scots  pine,  and  spruce  is  briefly  discussed. 

Results  of  the  timber  census,  A.  B.  Recknagel  (N.  Y.  Forestry,  7  (1920), 
No.  3  pp.  3-5,  pi.  1). — A  tabular  estimate  is  given  of  standing  timber  of  various 
species  in  the  State  of  New  York  according  to  the  10  forest  districts  in  1918-19. 
The  data  given  and  discussed  are  based  on  a  war-time  census  by  the  New  York 
State  Conservation  Conwuission  in  cooperation  with  the  Forest  Service  of  the 
U.  S.  Department  of  Agriculture,  The  Society  of  American  Foresters,  and  State 
agencies. 

Rubber   and   coffee   selection,   W.   Bally    (Meded.   Proefsta.   Midden-.Java, 
No.  33  (1920),  pp.  I-XII).—A  lecture  delivered  before  assemblies  at  the  Solo 
and   Semarang  Experiment   Stations.     It  discusses  methods  employed  in  con 
ducting  selection  work  with  rubber  and  coffee. 

On  tapping  systems,  W.  Bally  (Meded.  Proefsta.  Midden-Java,  No.  3Jf 
(1920),  pp.  7-13). — A  discourse  on  methods  of  conducting  rubber  tapping  experi- 
ments presented  at  the  General  Assembly  of  the  Central  Java  Experiment 
Station,  Semarang,  May  17,  1920. 
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DISEASES  OF  PLANTS. 

Plant  disease  studies,  J.  J.  TuouxitKu  {Ari:o)i(i  Stfi.  Rpt.  1918,  pp.  SOI, 
:i02). — A  serious  disoaso  of  pepper,  somewhat  reseiiildiiii;  tomato  wilt,  api»caro(l 
at  Ttii)ac  and  near  Tucson.  A  serious  disease  of  cottonwood  and  pojjjar  trees, 
caused  by  Ci/fospora  chri/sospcriiia,  has  been  found  in  Flafistaff,  Williams, 
Preseott,  Douf^las,  Nopales,  Continental,  and  Tucson.  It  causes  on  the  bark 
of  the  larse  branches  sunken,  dead,  and  blackened  areas,  having  a  pronounced 
odor.  These  areas  give  rise  later  to  the  fruiting  bodies,  which  can  also  be 
seen  in  the  tissues  formed  on  the  older  bark.  Affected  trees  live  two  or  three 
years,  spreading  the  disease.  Native  cottonwoods,  of  which  several  siieeies 
thrive  at  various  altitudes  in  Arizona,  are  more  resistant  to  this  disease  than 
is  the  Carolina  poplar. 

A  study  of  certain  fusarial  diseases  of  plants,  W.  E.  Manea'AL  and  H. 
.lonANN  (.][issouri  Sta.  Bui.  172  {l!i20),  pp.  ID,  20). — Isolations  were  made  from 
corn  received  from  Missouri  and  from  scabby  wheat  from  ^Missouri,  Iowa,  and 
Minnesota,  and  40  different  strains  were  kept  growing  in  pure  cultures.  Other 
organisms  isolated  and  studied  included  Gibberello  saubinctii  and  Diplodia. 
Scabby  wheat  grains  were  studied  as  to  means  of  disinfection,  including  for- 
maldehyde, mercuric  chlorid,  copper  sulphate,  calcium  hypochlorite,  and  hot 
water. 

It  was  found  possible  to  kill  a  large  percentage  of  the  scab  organisms  In 
infected  wheat  seed  by  means  of  hot-water  treatment.  Shriveled  grains  from 
scabby  heads  are  not  necessarily  infected,  this  condition  possibly  being  due  to 
the  failure  of  food  supply  during  growth. 

Tlie  optimum  temperature  for  vegetative  growth  of  Diplodia  is  between  30 
and  S'^°  C.  (86  to  95°  F.),  that  for  the  rest  of  the  organisms  studied  from  2.5 
to  28°  C.  G.  saubinetii  will  kill  corn  seedlings  grown  under  stei'ile  conditions 
in  the  laboratory  at  room  temperature. 

Division  of  plant  pathology,  F.  I).  Heald  {Wa.shington  Sta.  Bui.  155  (1920), 
pp.  34-38). — The  wheat  smut  work  as  here  outlined  has  shown  that  a  standard 
formaldehyde  solution  kept  in  an  open  barrel  and  used  continuously  during 
three  months  will  not  lose  its  effectiveness  or  injure  the  seed.  Shallow  plant- 
ing gives  less  smut  than  deep  planting,  and  trenching  less  than  level  planting. 
Wide  spacing,  which  lessens  smut  in  resistant  vai'ieties,  has  little  effect  on 
susceptible  varieties.  More  than  40,000  spores  per  grain  are  required  to  pro- 
duce maximum  smutting.  The  apparent  existence  of  a  minimum  spore  load, 
which  gives  a  small  percentage,  if  any,  smut,  with  other  data  obtained,  point 
to  a  multiple  infection  rather  than  infection  from  a  single  spore.  The  sack 
and  the  open-tank  method  gave  equally  good  protection,  but  the  Haskell 
method  was  not  effective.  None  of  the  116  varieties  of  winter  wheat  tested 
was  free  from  smut,  though  certain  strains  of  Turkey  continued  to  show  mini- 
mum infection.  Of  86  spring  varieties  tested,  6  remained  free  from  smut. 
Regional  strains  of  a  variety  show  wide  variations  in  degree  of  smut  attacks. 

The  Rhizoctonia  disease  work  has  been  confined  largely  to  experiments  with 
tomatoes  and  potatoes.  The  former  gave  90  per  cent  of  blight  foUflwing  inocu- 
lation with  pure  cultures  of  Rhizoctonia,  as  compared  with  ."jS  per  cent  in  the 
uninoculated  plants.  Inoculation  with  potato  peels  did  not  increase  the  blight. 
The  experiments  on  potato  infected  with  Rhizoctonia  showed  that  the  corrosive 
sublimate  treatment  of  seed  retards  germination  and  lowers  yield  in  cases  or 
sprouted  seed  stock,  but  it  increases  the  percentage  of  clean  tubers.  Seeo 
selected  as  visibly  clean  and  planted  without  treatment  gave  higher  yields  of 
table  stock  than  was  given  by  infected  seed  treated  only  after  sprouting. 
Clean  treated  seed  gave  a  lower  yield  but  a  larger  percentage  of  clean  tubers 


750  EXPERIMENT  STATION  RECORD.  [Vol.43 

than  infected  untreated  seed.  No  fertilizers  increased  the  percentage  of  clean 
tubers  from  untreated  (visibly)  clean  seed,  though  with  untreated  infected 
seed  a  small  percentage  of  increase  of  clean  tubers  was  obtained  over  the  un- 
fertilized plats,  sulphur  being  most  effective  in  this  respect.  Bordeaux  spray 
increased  neither  yield  nor  clean  tubers.  Rhizoctonia  disease  was  found  on 
a  number  of  hosts  not  previously  reported.  Cases  cited  are  the  dying  out  of 
strawberry  beds,  particularly  in  western  Wa.shington,  and  a  severe  attack  on 
onions,  previously  supposed  to  be  immune  to  Rhizoctonia. 

In  experiments  with  oat  smut,  the  dry  method  gave  better  results  than  were 
given  by  the  sack,  sprinkle,  and  dry  or  Haskell  methods.  The  percentage  of 
smut  varied  with  the  time  of  planting,  ranging  upward  to  a  maximum  from  the 
earliest  and  then  showing  a  fluctuating  decline.  Both  varietal  and  regional 
resistance  to  disease  are  noted. 

Review  of  diseases  of  cultivated  plants  in  1918,  C.  Fekdinandsen  and 
S.  RosTEUP  {Tidsskr.  Planteavl,  26  (1919),  No.  J,,  pp.  G8S-7S3,  fig.  i).— This 
review  includes  both  diseases  and  insect  enemies  of  field  and  garden  plants, 
covering  a  wide  systematic  range. 

Destruction  of  zoospores  of  plant  disease  organisms  by  natural  enemies, 
R,  B.  Harvey  (Science,  n.  ser.,  52  (1920),  No.  1334,  p.  8^).— The  author  reports 
observing,  while  making  photomicrographs  of  the  liberation  of  zoospores  from 
the  sporangia  of  Physoderma  zem  maydis,  the  destruction  of  the  zoospores  by 
certain  auimalcules  which  are  commonly  found,  in  decaying  vegetable  matter. 
One  infusorian  (Keronia  sp.)  was  observed  to  devour  a  perfect  stream  of  the 
zoospores  of  Physoderma,  at  the  same  time  increasing  in  size  until  it  became 
gorged  almost  beyond  recognition.  The  author  thinks  it  would  be  desirable  to 
determine  just  how  important  such  animalcules  are  as  natural  enemies  of  those 
plant  diseases  which  are  disseminated  by  zoospores. 

Emission  and  germination  of  spores  by  Leptosphseria  herpotrichoides, 
E.  FoEX  (Bui.  Soc.  Path.  Veg.  France,  6  (1919),  No.  3,  pp.  43,  .57-6i).— Particu- 
lars are  given  of  the  behavior  of  ascospores  under  conditions  indicated. 

Biological  studies  on  Botrytis  cinerea,  M.  BiJSGEN  (Flora.  [Jena],  n.  ser., 
11-12  (1918).  pp.  606-620). — This  account  includes  lists  of  plants  found  to  be 
susceptible  or  innnune  to  B.  cinerea. 

The  supposed  parasitism  of  Coprinus  radians,  P.  M.  Biers  (Bui.  Sbc.  Path. 
Veg.  France,  6  (1919),  No.  3,  pp.  63,  72-74). — Evidence  is  discussed  regarding 
the  alleged  parasitism  of  C.  radians,  the  perfect  form  of  Ozonium  auricomum. 

The  probable  parasitism  of  Coprinus,  P.  M.  Biers  (Bui.  Soc.  Path.  Veg. 
France,  6  (1919),  No.  6,  pp.  151,  159,  160). — A  case  is  mentioned  of  apparent 
parasitism  of  Broussonetia  by  a  Coprinus,  probably  C.  domesticus. 

Foot  disease  of  wheat,  E.  Foex  (Bui.  Soc.  Path.  Teg.  France,  6  (1919),  No.  3, 
pp.  43,  52-56). — An  account  is  given  of  observations  made  during  1913-14  in  the 
Paris  basin  on  foot  or  stalk  disease  of  wheat.  It  is  stated  that  cereals  in  this 
region  are  attacked  frequently  by  Leptosphceria  herpotrichoides,  more  rarely  by 
Ophiol)olus  graminis.  Both  are  here  discussed.  Addition  of  sodium  nitrate  to 
the  soil  in  spring  is  thought  to  aid  in  combating  cereal  stalk  disease. 

Glume  spot  of  wheat,  J.  H.  Grisdale  (Canada  Expt.  Farms  Rpt.  1919, 
p.  60). — An  investigation  has  been  made  of  the  glume  spot  of  wheat  due  to 
Septoria  glumarum,  in  which  experiments  on  the  date  of  planting,  source  and 
quality  of  seed,  variety,  seed  treatment,  and  soil  treatment  were  made.  While 
the  results  were  inconclusi%e,  they  are  believed  to  emphasize  the  importance  of 
early  planting  and  the  use  of  good  seed  in  localities  where  the  disease  is  likely 
to  occur. 

Partial  smutting  of  wheat  heads,  E.  Foex  (Bui.  Soc.  Path.  Veg.  France, 
6  (1919),  No.  5,  pp.  100,  105,  106). — An  account  with  discussion  is  given  of  the 
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partial  smutting  of  a  head  of  wheat.     Three  grains  of  this  head,  sown  in  1910, 
j^ave  several  stalks  l)rnrinu:  lioatls  free  from  s-mut  {Ustilano  tritici). 

A  disease  of  barley  and  oats,  E.  Foex  (BuL  Soc.  Path.  Veg.  France,  6 
{1919),  No.  6,  pp.  116,  118-12',).— K  disease  aft'ectin;:  »).>tli  barley  and  oats  is 
said  to  be  caused  by  a  Fusarium  analogous  to  /''.  rvhifnnosum.  It  sliows  itself 
like  foot  rot  at  the  base  of  the  stalk,  but  its  mycelium  is  black,  not  Ijruwn. 

The  wheat  nematode,  Tylenclius  tritici,  attacking;  rye,  oats,  spelt,  and 
eninier,  I..  I'.  Byaus,  A.  G.  Johnson,  and  R.  W.  Leukkl  {I'hytopatholoyy,  U 
(1919),  No.  7,  pp.  2S3,  28//,  pi.  1). — In  continuing  investigations  on  the  eelworm 
disease  of  wheat  caused  by  T.  tritici  (E.  S.  R.,  40,  p.  849),  an  experimental  plat 
was  planted  in  the  fall  of  1918  to  rye,  barley,  oats,  spelt,  and  emmer,  as  well  as 
a  number  of  varieties  of  wheat.  In  seeding  tlie  crops,  viable  wheat  nematodes, 
in  some  cases  free  in  water  and  in  other  cases  normally  inclosed  in  the  galls, 
were  sprinkled  or  strewn  with  the  seed  when  sown.  The  plat  was  kept  under 
continuous  observation,  and  abundant  infections  were  noted  on  the  wheat 
varieties,  although  there  was  some  variation  in  regard  to  dilferent  varieties. 
There  were  also  abundant  infections  on  rye,  and  definite  infection  on  oats,  spelt, 
and  emmer,  but  no  infection  has  yet  been  noted  by  the  authors  on  barley.  This 
is  believed  to  he  the  first  record  of  the  occurrence  of  nematodes  on  spelt  and 
emmer  in  the  United  States. 

Market  patliology  and  market  diseases  of  vegetables,  G.  K.  K.  Link  and 
M.  W.  Gakuneu  iPhi/topatfioloi/y,  9  (1919),  No.  11,  pp.  .',97-520).— The  authors 
discuss  the  present  status  of  market  pathology  and  investigations  describing 
typi's  of  market  diseases  of  vegetables,  in  which  four  types  are  recognized, 
slimy  .soft  rots  due  to  bacteria,  watery  soft  rots  caused  by  Sclcrotitiia  lihertiann, 
Rhizopus  rot,  and  gray  mold  rot.  The  diseases  observed  on  different  market 
crops  are  described  according  to  the  host  plants. 

Transmission  of  the  virus  of  bean  mosaic  in  seed  and  observations  on 
thermal  death  point  of  seed  and  virus,  D.  Redduk  and  V.  B.  Stew.\kt 
(I'Injtopdtholo!/]/,  9  (1919),  No.  10,  pp.  Ji.'i5-/,50). — In  a  previous  publication 
(E.  S.  R.,  41,  p.  155)  the  authors  reported  that  the  virus  of  bean  mosaic  Is 
transmitted  by  the  seed,  and  in  the  present  publication  some  of  the  evidence 
upon  which  the  statement  was  based  is  recorded.  Suspected  seeds  were  disin- 
fected and  after  treatment  planted,  and  fully  50  per  cent  showed  signs  of  mosaic 
disea.se.  Other  varieties  which  are  usually  more  susceptible  to  the  disease  were 
tested  with  the  same  results.  Heat  as  a  possible  means  of  controlling  the  dis- 
ease was  tried,  hut  it  was  found  that  both  when  u.sed  with  dry  seed  or  moist 
the  death  point  of  the  seed  is  as  low  as  that  of  the  agent  causing  mosaic. 

Cotyledon  infection  of  cabbage  seedlings  by  Pseudonionas  cani|)estris, 
C.  DnECHSLER  (Phi/topotholony,  9  (1919),  No.  7,  pp.  215-282,  fiys.  6).— This  is  a 
detailed  account  of  work  previously  noted  (E.  S.  R.,  33,  p.  34G),  iu  which  it  is 
demonstrated  that  infection  of  cabbage  seedlings  may  take  place  through  the 
stomata  occurring  on  the  cotyledons. 

Is  the  common  potato  scab  controllable  by  a  mere  rotation  of  crops? 
M.  Shapovalov  (Pliytoputholofiy,  9  (1919),  No.  9,  pp.  J,22-'i2.',,  fly.  1). — An  inocu- 
lation with  a  strongly  pathogenic  struin  of  Actinomyces  scabies  on  sterilized 
filter  paper  in  test  tubes  and  flasks  containing  a  synthetic  .solution  showed  good 
growth  after  the  expiration  of  two  years.  This  indicates  that  this  organism 
is  able  to  exist  for  .veai's  on  a  comparatively  mo<lerate  amount  of  cellulose 
material  in  the  ab.sence  of  a  regular  nutrient  stratum  or  the  host  tissues,  and 
it  is  believed  that  attempts  to  eradicate  the  scab  rungus  by  rotation  of  crops 
will  be  unsucce-ssfuL 
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Susceptibility  of  various  plants  to  curly  top  of  sugar  beet,  E.  Carsner 
(Phytopatholouy,  0  {1919),  No.  9,  pp.  Jil3-Ji21,  fifjs.  7).— On  account  of  the  im- 
portance of  the  curly  top  disease  of  sugar  beets,  a  study  was  made  to  determine 
how  the  virus  or  disease-causing  factor  overwinters.  A  large  number  of  plants 
were  studietl,  14  species  of  plants,  representing  8  families,  being  proved  to  be 
susceptible,  and  24  species  of  17  families,  nonsusceptible.  From  the  standpoint 
of  overwintering  it  is  thought  that  the  red-stem  filaree  {Eroclmm  ciciitarium) 
is  probably  the  most  important.  This  plant  is  widely  distributed  in  the  West 
and  is  specially  abundant  in  the  foothills  of  California. 

In  connection  with  tliis  investigation  an  attempt  was  made  to  determine  liow 
long  virulent  leaf  hoppers  retain  their  ability  to  ciMunuuiicate  the  disease  after 
they  have  been  reniovetl  from  susceptible  plants.  In  one  instance  a  lot  of  leaf 
hoppers  kept  on  Atriplex  polycarpa,  a  nonsusceptible  species,  retained  their 
virulence  for  58  days,  and  on  Rumex  crispus  (also  nonsusceptible)  for  111  days. 

The  surface  rot  of  sweet  potatoes,  L.  L.  Haeter  and  J.  L.  Weimer  {Phyto- 
pathology, 9  {1919),  No.  10,  pp.  ^G5--'f70,  pi.  i).— During  a  study  of  di.seases  ol 
sweet  potatoes,  one  to  which  the  name  surface  rot  is  given  has  been  under 
observation.  This  is  generally  recognized  as  a  storage  trouble,  and  is  charac- 
terized by  nearly  circular  brownish  sunken  spots,  usually  .several  in  number, 
varying  in  size  according  to  age,  and  attaining  a  maximum  diameter  of  about 
f  in.  Three  well-marked  stages  are  noted,  the  first,  which  consists  in  the  for- 
mation of  siwts,  the  second,  a  shrinkage  of  the  potato,  and  the  third,  the  drying 
up  of  the  potato,  making  it  useless  for  food.  The  latter  stage  is  usually  most 
pronounced  during  the  latter  part  of  the  storage  period. 

Surface  rot  is  said  to  have  characteristics  in  common  with  black  rot  cau.sed 
by  Sphoeronema  fimbriatum,  but  is  sufficiently  distinct  to  be  readily  distin- 
guished. Isolations  were  made  from  sweet  potatoes  which  showed  the  constant 
presence  of  Fusarium  oxysporum.  Inoculation  exi>eriments  were  repeated 
several  times  with  this  organism,  and  a  typical  diseased  condition  obtained. 
Infection  is  considered  to  take  place  at  digging  time  or  a  little  before  it,  or  in 
the  early  storage  period.  For  control  the  authors  recommend,  wherever  pos- 
sible, the  harvesting  during  dry  weather  and  allowing  the  potatoes  to  dry  in 
the  sun  for  a  few  hours.  Conditions  in  the  storage  house  should  be  dry  and 
warm  when  the  potatoes  are  put  in,  so  that  curing  will  begin  promptly. 

Heterosporium  leaf  spot  of  timothy,  C.  T.  Gregory  {Phytopathology,  9 
{1919),  No.  12,  pp.  576-5S0,  figs.  2). — A  description  is  given  of  a  leaf  spot  of 
timothy  due  to  Heterosporium  phlei  n.  sp.  The  disease  is  said  to  have  been 
found  throughout  New  York,  and  is  thought  to  probably  occur  in  all  timothy 
growing  regions. 

A  mode  of  treatment  for  chlorosis  [in  trees],  G.  Arnaud  {Bui.  Soc.  Path. 
Veg.  France,  6  {1919),  No.  6,  pp.  117,  137-1.',6,  figs.  .2).— This  method  has  been 
noted  from  another  source  (E.  S.  R.,  42,  p.  647). 

Spraying  and  dusting  [apples],  C.  F.  Fetch  {Ann.  Rpt.  Pomol.  and  Fruit 
Groicing  Soc.  Quebec,  1918,  pp.  27-29). — A  condensed  account  is  given  of  this 
address,  which  dealt  with  the  work  and  results  of  comparative  tests  with  dust 
(45  per  cent  talc,  45  per  cent  sulphur,  and  10  per  cent  lead  arsenate)  and  lime- 
sulphur  spray  (1.01  to  1.006).  Both  of  these  treatments  gave  practically  per- 
fect fruit  under  conditions  of  close  planting,  regarded  as  greatly  favoring  the 
spread  of  aijple  scab.  Combined  or  varied  treatments  were  not  encouraged  on 
account  of  cost  and  the  satisfactory  results  obtained  from  the  treatments  indi* 
cated  above. 

Second  year's  success  with  dusting  [apple  trees],  R.  Cossette  {Ann. 
Rpt.  Pomol.  and  Fruit  Groicing  Hoc.  Quebec,  1918,  pp.  1-7). — The  progress  of 
the  second  year's  experimentation  with  sulphur  dust  is  considered  to  indicate 
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tlie  success  and  reliability  of  this  treatment  as  a  fungicide,  wliifh  in  this  respect 
is  compared  with  Uiile  sulpliur.     General  discussion  ljrou;;lit  out  the  resu  ts  of ' 
the  exiicrieiice  of  otliers  wllli   sulphur  as   used  alone  and   in  connection  with 
insecticides. 

A  disease  of  pear,  K.  Fokx  (Bui.  Son.  Path.  V<;j.  Fraiirr,  6  (1919),  No.  5, 
PI).  100,  102-10.'/). — Brief  notes  are  t,'iven  of  pear  twij?  i)lifrht  ascribed  to  Diplodia 
(jriffoni.  Remedial  measures  include  removal  of  affected  wood  and  a  winter 
co[)iter  spray  at  3  to  4  per  cent,  repeated  at  a  strength  of  1  per  cent  two  or  three 
times  after  bloomin?:. 

Pear  rust  (R<pstelia  eancellata)  and  Juniperus  sal>ina,  V.  Ciiassu;nol 
(BiiL  Soc  Path.  Vcy.  France,  6  {1919),  No.  0,  pp.  IIG,  7.j.i).— Krief  reference  is 
made  to  a  case  of  apparent  partial  innnunity  in  a  pear  tree  of  unknown  variety 
to  pear  rust  from  ./.  ■sahiiKi. 

Dendrophoina  leaf  blight  of  strawberry,  II.  \V.  A.ndkkson  {Illinoi.t  Sta. 
Bill.  229  {1920),  pp.  127-136,  figs.  3). — The  author  reports  the  occurrence  during 
the  sunnner  of  1919  of  a  serious  leaf  blight  of  strawberry  in  several  localities 
of  Illinois  and  Indiana.  At  first  it  was  thought  to  be  an  advanced  stage  of  the 
ordinary  leaf  spot,  but  a  detailed  study  showed  that  the  disease  had  entirely 
dilVen'nt  .symptoms.  The  lesions  of  the  leaf  blight  in  question,  even  in  an 
early  stage,  are  said  to  be  much  larger  than  the  mature  lesions  of  the  ordinary 
leaf  spot.  In  an  advanced  stage,  the  most  connnon  condition  is  a  V-shaped  dead 
area  extending  from  the  nudrib  or  one  of  the  larger  veins  to  the  tip  or  side  of 
the  leallet.  The  young  spots  are  uniforndy  reddish-purple  when  they  first  ap- 
pear and  are  almost  circular  in  outline.  As  they  enlarge  the  central  area  dies 
and  becomes  brown.  In  1919  the  diseased  areas  were  observed  as  early  as  June, 
liut  it  was  not  known  how  nmch  earlier  they  may  appear. 

In  a  study  to  determine  the  cause  of  this  leaf  blight,  the  author  isolated  a 
fungus,  the  morphology  and  life  history  of  which  are  described.  The  disease  is 
said  to  be  due  to  Dtndrophomn  obscurans  n.  sp.,  a  technical  description  of 
which  is  given.  No  experiments  for  the  contx'ol  of  the  leaf  blight  have  been 
attempted,  but  it  is  believed  that  the  practice  of  mowing  the  leaves  of  the  old 
vines  and  cultivating  after  harvest  will  reduce  the  amount  of  trouble  from  this 
source. 

A  rose  graft  disease,  I.  H.  Vogel  {Phytopathology,  9  {1919),  No.  9.  pp.  40S- 
412,  figs.  6). — A  study  is  reported  of  a  disease  of  rose  grafts  said  to  occur  in 
rather  severe  form  at  Council  Bluffs,  Iowa,  in  1917.  It  was  particularly  destruc- 
tive to  certain  varieties  which  are  popular  with  rose  growers. 

A  characteristic  symptom  is  the  occurrence  of  lesions  on  the  scion  at  or  just 
above  the  union,  which  results  in  the  sudden  wilting  and  death  of  young  rose 
grafts.  The  lesions  usually  encircle  the  scion  within  a  few  days  so  that  the 
death  of  the  graft  is  sudden.  Study  of  the  disease  showed  that  it  was  due  to 
Coniothyrium  rosarum.  Marked  resistance  is  .shown  by  some  varieties,  while 
others  are  specially  susceptible  to  the  fungus.  The  most  satisfactory  method 
of  control  is  believed  to  be  the  growing  of  resistant  varieties.  Where  this  Is 
not  possible,  care  should  be  exi-rcised  in  the  selection  of  scions,  which  should 
not  be  taken  from  rose  houses  in  which  the  disea.se  is  known  to  exist. 

Tuberosities  of  chestnut  and  ranker  of  rose,  E.  FoEX  {Bui.  Soc.  Path.  Veg. 
France,  6  {1919),  No.  3,  pp.  63.  68-71). — \n  account  is  given  of  outgrowths  of 
Castanea  rulgaris  and  of  rose  canker,  associated  with  a  fungus  differing  some- 
what as  to  dimensions  from  Coniothyrium  fuckelii. 

Winter  injury  to  ornamental  trees  and  shrubs,  F.  S.  Buck  {Ann.  Rpt. 
Pomoh  and  Fruit  Groving  Soc.  Quebec,  1918.  pp.  .',7-53).— The  winter  of  1917-18 
was  exceptionally  cold  and  dry  for  long  periods  and  was  corresiiondingiy  abnor- 
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nial  as  regards  winterkilling  and  injury  to  trees  and  slirubs  of  all  classes.     The 

■  dry  condition  of  the  atmosphere  was  associated  with  a  remarkable  dryness  and 

brittleness  of  the  leaves.     Other  factors  are  briefly  considered.     Lists  are  given 

of  trees  and  slirnbs  grouped  according  to  the  amount  of  injury  they  sustained. 

Pliyllactinia  corylea  on  oak  leaves,  E.  Foex  {Bui.  Soc.  Path.  Vey.  France, 
6  {1919},  No.  6,  pp.  151,  161-166). — From  evidence  here  presented  it  is  concluded 
that  some  oaks  in  tlie  forest  near  Lyons  are  attacked  by  both  P.  corylea  and 
Microsphwra.  quercina. 

Parasites  of  plane  trees  in  Nice,  1918,  J.  Cotte  {Bui.  Soc.  Path.  Veg. 
France,  6  {1919),  No.  3,  pp.  63,  65-67). — In  addition  to  certain  animal  parasites, 
Gnomonia  veneta  {Glaosporlum  nervisecmum)  was  noted  as  possibly  connected 
with  Nectria  cinnaburma  in  a  disease  indicated  of  plane  trees. 

A  walnut  shell  disease,  R.  Mirande  {Bui.  Soc.  Path.  Veg.  France,  6  {1919), 
No.  6,  pp.  Ill,  134-136,  pi.  1). — Lesions,  of  considerable  size  in  some  cases,  near 
the  apical  portions  of  the  shell  in  case  of  walnuts  showed  no  sign  of  microorgan- 
isms, and  are  considered  as  exemplifying  failure  in  the  process  of  lignitication, 
possible  causes  of  which  are  suggested. 

AVhite  pine  blister  rust,  J.  H.  Grisdale  {Canada  Expt.  Farms  Rpt.  1919,  pp. 
57,  58). — The  author  reports  the  results  of  scouting  investigations  to  determine 
the  extent  to  which  the  white  pine  blister  rust  exists  outside  of  Ontario  and 
Quebec.  No  disease  was  found  in  British  Columbia,  Manitoba,  Saslvatchewan, 
Northern  Ontario,  and  New  Bruns\Vick.  The  results  seemed  to  indicate  that  the 
disease  is  still  confined  to  southern  Ontario  and  Quebec.  A  number  of  experi- 
mental control  areas  have  been  establislied  to  determine  the  possibility  of  pre- 
venting the  occurrence  of  the  blister  rust  in  pine  woodlots,  and  observations  have 
shown  that  infection  will  not  readily  cross  a  distance  of  500  yds.  An  attempt  was 
made  to  determine  the  amount  of  damage  done  to  pines  by  a  sui'vey  of  a  number 
of  woodlots,  and  out  of  11,279  trees  in  22  woodlots  in  the  Niagara  Peninsula, 
only  2.3  per  cent  were  found  infected.  On  account  of  tlie  comparatively  small 
amount  of  infection  found,  it  is  hoped  that  under  favorable  conditions  the  losses 
from  the  disease  may  be  kept  so  U,w  that  the  growing  of  white  pine  on  a  com- 
mercial basis  will  be  possible.  The  factors  concerned  in  tlie  infection  of  pines 
are  lield  to  be  nearness  of  cultivated  Ribes,  eispecially  black  currants,  the  number 
of  wild  currants  present,  and  moisture  of  the  situation. 

Some  experiments  were  carried  on  to  determine  the  effect  of  ultraviolet  light 
and  sunlight  on  the  recidiospores  and  uredospores  of  the  blister  rust  fungus. 
It  was  found  that  exposure  for  2i  minutes  to  ultraviolet  light  was  fatal  to  the 
germinating  capacity  of  the  spores,  but  that  when  exposed  to  sunlight  under 
glass  they  survived  exposures  as  long  as  5  hours.  A  determination  was  made 
on  the  rate  of  fall  of  fecidiospores  of  the  rust  fungus,  and  it  was  found  that  in 
still  air  the  secidiospores  dropped  a  distance  of  8  ft.  in  a  little  over  7  minutes. 
This  rate  of  motion  is  considered  important  as  indicating  the  rapidity  by  wliich 
the  spores  can  be  carried  by  wind  to  a  considerable  distance. 

Observations  on  the  relation  of  insects  to  the  dissemination  of  Cronar- 
tium  ribicola,  W.  H.  Snell  {Phytopathology,  9  {1919),  No.  10,  pp.  451-46-^).— 
Results  are  given  of  cooperative  investigations  carried  out  with  the  Bureau 
of  Plant  Industry  and  the  Bureau  of  Entomology,  U.  S.  Department  of  Agri- 
cultui'e,  on  the  relation  of  spread  of  insects  to  the  spread  of  plant  diseases.  A 
large  number  of  species  of  insects,  cliiefly  beetles,  were  found  on  or  near 
blister  rust  lesions  of  the  white  pine,  bearing  aeciospores  in  varying  quantities. 
One  beetle  {Serica  sericea)  was  collected  feeding  upon  a  red  currant  bush  and 
bore  aeciospores  on  its  body.  Many  species  of  insects  were  found  to  bear 
urediuiospores  from  Infected   leaves,   some   in   large  quantities.     Inoculations 


19201  ECONOMIC   ZOOLOGY — ENTOMOLOGY.  755 

prove  that  insects  may  spread  tlie  urediiiiospore  stage  from  bush  to  bush.  It 
is  l)elievc(l  that  while  the  spread  of  C.  ribicola  from  pine  to  Kibes  or  vice  versa 
may  be  infrequent  or  accidental,  the  spread  of  the  uredinial  stage  upon  Kibes 
probably  occurs  with  considerable  regularity. 

Piue  rust  control,  II.  Hesselman  (Slatcns  SkogsforxokHanst.,  Flyybl.  15 
(1919),  pp.  8,  figs.  If). — This  deals  with  the  question  of  controlling  pine  rust 
iPcridermium  pint)  under  different  conditions  and  on  pines  of  widely  varying 
ages. 

A  brief  report  of  the  proceedings  and  recommendations  of  the  Inter- 
national White  Pine  Blister  Rust  Conference  for  Western  North  America, 
1919  (CorvalUa,  Ornj.:  Aincr.  Plant  Putholugists  Ad.  Bd.  Rpt.,  1919,  pp.  //).— 
This  account  with  dis-cussion  of  the  work  of  this  conference,  which  was  held 
in  Portland,  Oreg.,  Ai)ril  23  and  24,  1919,  under  the  auspices  of  the  Advisory 
Board  of  American  Plant  Pathologists,  includes  the  recommendations  adoptetl. 

An  outbreak  of  Trametes  pini  in  a  forest  of  maritime  pine,  F.  Guiniee 
(Bui.  Soc.  Path.  Vcg.  France,  6  (1919),  No.  3,  pp.  42,  48-51).— An  account  is 
given  of  widespread  attack  on  maritime  pine  (Piniis  pinaster)  by  T.  pini,  in 
parts  of  France. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Insecticide  investigations,  A.  L.  Lovett  (Oregon  Sta.  Bui.  169  (1920),  pp. 
55,  figs.  6). — This  is  a  report  on  the  progress  of  an  investigation  of  insecticides 
under  way  at  the  Oregon  Experiment  Station,  which  was  commenced  in  1914 
and  has  been  in  part  previously  noted  (E.  S.  R.,  37,  p.  759).  The  work  has 
shown  that  the  acid  salt,  or  lead  hydrogen  arsenate,  has  a  higher  killing  effi- 
ciency at  a  given  dilution  than  either  the  neutral  salt  (basic  lead  arsenate)  or 
calcium  arsenate. 

"All  the  arsenic  devoured  by  caterpillars  feeding  upon  sprayed  foliage  is  not 
assimilated,  a  portion  passing  through  the  digestive  tract  in  the  excrement. 
The  proportion  assimilated  is  higher  where  an  acid  arsenate  is  employed. 
This  accounts  for  the  higher  killing  efliciency  of  the  acid  lead  arsenate.  .  .  . 

"  It  requires  approximately  0.1595  mg.  of  arsenic  pentoxid  to  kill  1,000  small 
tent  caterpillars,  and  approximately  1.84  mg.  of  arsenic  pentoxid  to  kill  1,000 
nearly  mature  tent  caterpillars,  irrespective  of  the  particular  arsenate  used  as 
a  spray.  A  dilution  of  1 :  400  of  lead  hydrogen  arsenate  proved  a  satisfactory 
killing  dosage  for  the  very  small  caterpillars." 

"  Under  laboratory  control  conditions  a  dilution  of  1  lb.  of  the  acid  lead 
arsenate  to  400  gal.  of  water  proved  an  effective  killing  solution  for  very  small 
tent  caterpillars.  It  is  reasonable  to  assume  that  new>y  hatched  codling-moth 
larvjB  are  no  less  susceptible  to  poison. 

"The  commercial  lead  arsenates  on  the  market,  unless  specitically  iirepared 
and  labeled  otherwise,  are  nearly  pure  acid  lead  arsenate.  The  powdered  lead 
arsenates  are  physically  superior  to  the  paste  forms  and  are  generally  the 
advisable  form  to  use.  Particularly  is  this  true  if  one  is  not  near  the  point  of 
manufacture,  so  as  to  insure  a  freshly  made  paste  which  has  had  no  opportunity 
to  dry  out  or  freeze.  Allowing  for  the  natural  factors  which  render  ideal 
control  conditions  impossible  in  commercial  orchard  spraying,  the  apparent 
discrepancy  between  the  theoretical  killing  dosage  of  arsenate  and  the  standard 
dosage  in  vogue  is  due  in  part  to  physical  defects:  (a)  In  the  methods  of  ap- 
plication of  spray;  (b)  In  the  spray  solution;  (c)  in  the  spray  material.  Com- 
mercial lead  arsenates  are  in  general  a  standard  product.  They  vary  but 
slightly  in  the  percentage  of  arsenic  carried  or  in  the  low  percentage  of  soluble 
arsenic  present. 
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"  In  their  physical  properties  there  is  considerable  variation.  By  improving 
the  physical  properties  of  the  spray  solution  we  are  enabled  to  improve  the 
efficiency  of  the  spray:  (a)  By  increasing  the  wetting  and  covering  power  of 
the  spray  solution;  (b)  by  increasing  its  adhesiveness.  .  .  .  The  spray  solu- 
tion, without  the  addition  of  a  spreader,  as  normally  applied  to  the  waxy  sur- 
face of  an  apple  finally  rests  as  an  irregular,  blotchy  coating  of  uneven  thick- 
ness and  with  interspaces  but  poorly  coated  or  free  from  spray.  The  spray 
solution,  with  a  spreader,  applied  tp  the  surface  of  the  apple,  finally  rests  as 
a  smooth,  even,  inconspicuous  covering,  affording  practically  an  equal  and  per- 
fect protection  for  every  surface.  Materials  showing  value  as  spreaders  in  the 
poison  spray  solution,  given  in  the  order  of  their  merit,  based  on  compatibility, 
efficiency,  availability,  cost  and  ease  of  preparation,  are  caseinate,  glue,  gelatin, 
soap  bark,  and  oil  emulsion.  In  preliminary  experiments  conducted  thus  far 
these  spreaders  are  not  improved  by  the  addition  of  phosphates  and  sulphates. 
Methods  have  been  developed  for  testing  the  comparative  wetting  values  of 
spreaders  for  the  surface  of  the  apple  fruit  by  means  of  capillary  tubes. 

"  The  improvement  of  the  physical  condition  of  any  one  of  the  three  factors, 
method  of  application,  the  spray  solution,  and  the  spray  material,  decreases 
the  relative  importance  of  defects  in  the  other  two.  The  physical  properties 
of  the  spray  material  and  of  the  spray  solution  are  inversely  prpportional  to 
the  power  and  agitator  effectiveness  of  the  outfit.  Where  the  agitator  is  faulty 
or  mediocre,  where  the  pressure  capacity  is  limited,  or  the  spray  nozzle  defec- 
tive, the  efficiency  value  of  improved  solution  and  materials  rapidly  increases 
in  importance.  The  importance  of  the  capacity  of  the  outfit  and  physical  quali- 
ties of  the  material  are  inversely  proportional  to  the  wetting,  covering,  and 
adhesive  properties  of  the  spray  solution.  The  importance  of  the  physical  solu- 
tion and  capacity  of  outfit  is  inversely  proportional  to  the  fineness,  uniformity 
of  division,  powers  of  suspension,  and  adhesiveness^f  the  spray  material. 
Where  the  physical  qualities  of  all  three  are  developed  to  the  highest  possible 
standard  we  should,  in  the  hands  of  a  careful  manipulator,  approach  the  ideal 
protective  covering  sought  for  in  a  spray  application.  A  fine,  misty  spray  applied 
in  the  calyx  application  for  codling-moth  control  is  equal  in  effectiveness  to  a 
driving  spray. 

"  The  total  calyx  worms  in  the  commercial  orchard  in  Oregon  is  usually  less 
than  50  per  cent  of  the  total  worm  infestation.  In  commercial  orchards  in 
Oregon  where  a  spray  program  is  practiced,  the  worm  infestation  is  normally 
light  until  late  summer.  Data  accumulated  for  a  series  of  years  shows  that 
it  is  the  late  summer  brood  of  moths,  giving  rise  to  the  worms  which  infest 
the  fruit  during  late  Ailgust  and  early  September,  causing  the  costly  '  Septem- 
ber sting,'  that  is  responsible  for  our  heavy  losses  from  wormy  fruit.  To 
attach  undue  importance  to  the  calyx  application  has  not  been  found  warranted 
in  our  experiments.  All  applications  are  essentially  of  equal  merit,  and  con- 
scientious effort  in  their  application  is  desirable.  The  last  summer  applica- 
tion is  particularly  significant  because  of  the  difficulty  in  timing  it  properly. 

"  The  calcium  arsenates  have  a  high  killing  efficiency  as  a  poison  spray  for 
chewing  insects.  They  are  not  so  stable  as  are  the  corresponding  lead  salts, 
and  for  use  in  commercial  orchard  spraying,  under  western  Oregon  conditions, 
it  is  advisable  to  have  an  excess  of  lime  present  in  the  solution.  Methods  of 
manufacture  have  not  been  standardized,  and  commercial  brands  of  calcium 
arsenate  vary  greatly  in  their  chemical  and  physical  properties.  There  is  at 
present  probably  no  adequate  reason  for  a  wholesale  abandonment  of  the  lead 
in  favor  of  the  calcium  arsenate  for  orchard  work. 

"  Nicotin  sulphate  is  a  powerful  repellant  for  tent  caterpillars.  They  will 
not  ordinarily  feed  from  choice  on  foliage  sprayed  with  It.    Where  feeding  does 
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take  place,  the  action  of  the  nicotin  is  apparently  rapid  and  sure.  Foliage  in 
small  bits  sprayed  with  comparatively  weali  solutions,  where  devoured,  kills 
almost  instantly.  Nicotin  sulphate  is  an  effective  ovicide  for  codling-moth  eggs. 
The  addition  of  soap  renders  it  practically  perfect  in  this  regard.  As  a  substi- 
tute for  the  standard  arsenical  sprays  for  codling-moth  control,  efficiency  and 
cost  considered,  nicotin  sulphate  does  not  show  qualities  to  recnmmend  its  gen- 
eral a(loi)tion.  The  use  of  nicotin  and  sulphate  as  a  supplement  to  and  in  certain 
combiiiatidus  with  the  standard  arsenate  si)rays  may,  under  certain  conditions, 
prove  hi;,'hly  practical :  (a)  As  a  substitute  fur  the  arsenate  spray  in  the  July  ap- 
jilicatiou  where  a  serious  sunnner  reinfestatiun  of  aphids  is  present ;  (b)  in  com- 
l)ination  with  the  last  summer  application  of  arsenate  (plus  a  spreader)  as  a 
further  insurance  against  the  '  Sejttember  sting.'" 

Entonioljiy,  A.  W.  Morrill  (Arizuim  Sta.  Rpt.  1918,  pp.  335-S38). — Testa 
made  of  tln>  effect  of  40  combinations  of  poison  baits  for  the  differential  gra.ss- 
hopper  during  1918  in  continuation  of  experiments  of  1917,  previously  noted 
(E.  S.  R.,  41.  p.  Soo),  have  led  to  the  following  tentative  conclusions: 

"Half  and  half  and  00-40  per  cent  wheat  bran  and  .sawdust  mixtures  are 
fully  as  good  as  all  bran.  Barley  middlings  is  not  entirely  satisfactory  as  a 
substitute  for  wheat  bran,  although  it  usually  gives  fairly  good  results  when 
used  in  half  and  half  mixtures  with  sawdust.  Dry  horse  manure  is  not  a 
satisfactory  substitute  for  wheat  bran,  although  it  is  not  without  merit  f(»r 
use  in  emergencies.  A  mixture  composed  of  wheat  and  corn  bran  (not  over  50 
per  cent  of  the  latter)  is  as  good  as  straight  wheat  bran.  Cantaloups  are  fully 
eipial  to  lemons  as  ingredients  of  poisoned  baits.  Molasses  does  not  add  to 
the  value  of  the  bait.  London  purple  as  the  poisonous  ingredient  in  baits  is 
inferior  to  Paris  green." 

Corn  bran  alone  appeared  to  be  inferior  to  barley  middlings  and  sawdust, 
but  the  conditions  in  the  tests  were  such  that  even  tentative  conclusions  could 
not  be  drawn.  In  tests  in  which  molasses  was  omitted  from  the  bait  the 
effectiveness  did  not  appear  to  be  reduced.  In  a  test  made  of  the  bran,  Paris 
green,  and  water  combination  in  the  fall  of  1918  it  appeared  to  give  perfect 
results  in  combating  the  conmion  alfalfa  pest  Feltia  annexa  Tr. 

In  the  course  of  investigations  of  grasshoppers  and  square  daubers  (Lygus 
elisiis  hcsperus  Knight  and  L.  pratcnsis  oblineatus  Say),  it  was  found  where 
alfalfa  fields  adjoined  cotton  fields  the  cutting  and  raking  of  alfalfa  should  be 
started  on  the  sides  and  continued  toward  the  center.  In  this  way  these  pests 
are  concentrated  n(>ar  the  center  of  the  field  and  can  be  destroyed  by  the  use 
of  a  comparatively  heavy  applicatioH  of  poison  bait  or  by  means  of  a  hopi)er- 
dozer.  In  one  test  daubers  were  captured  at  the  rate  of  more  than  7,000  per 
acre  at  an  expense  not  to  exceed  25  cts.  per  acre. 

Entomology,  L.  Haseman  and  K.  C.  Sullivan  (Missouri  Sla.  Bui.  112 
(1920),  pp.  24-26,  fig.  1). — In  work  during  the  year  with  the  bollworm  on  corn 
at  Columbia,  in  which  three  varieties  of  sweet  corn,  one  of  pop  corn,  and  five 
of  field  corn  were  used,  dusts  were  applied  twice,  as  were  two  sprays  of  different 
strengths.  The  results  indicate  that  it  is  cheaper  to  dust  than  to  spray,  and 
there  was  much  less  damage  to  the  treated  than  to  the  untreated  corn,  though 
neither  dusting  nor  spraying  entirely  kept  the  worm  from  working. 

In  control  work  with  insect  pests  of  melon  and  related  crops,  2  lbs.  of  arsenate 
of  lead  in  50  gal.  of  water  gave  good  results  when  applied  early  against  the 
striped  cucumber  beetle.  In  control  work  with  the  squash  bug,  nicotin  sulphate 
gave  the  best  results. 

A  Bordeaux  nozzle  and  an  angled  disc  nozzle  were  used  in  control  work 
with  the  codling  moth,  in  which  arsenate  of  lead  was  applied  at  varying  pres- 
sures of  200,  145,  and  85  lbs.    At  these  respective  pressures  11.01,  8.8,  and  2.31 
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por  cent  of  end-worms  occurred  where  the  Bordeaux  nozzle  was  used  and  8.74, 
3.09,  and  1.89  per  cent  of  end-worms  with  the  disc  nozzle. 

It  is  stated  tliat  the  San  Jos6  scale,  which  has  been  the  most  Important 
nursery  stocli  pest  in  Missouri,  has  been  practically  eradicated  from  the  nur- 
series of  the  State,  only  two  having  been  found  infested  during  1918-19. 

Seventeenth  annual  report  of  the  State  entomologist  of  Montana,  R.  A. 
CooLEY  {Montana  Sta.  Bui.  133  (1919),  pp.  15,  fig.  i).— The  first  part  of  this 
report  consists  of  brief  notes  on  the  insect  pests  of  1919.  This  is  followed  by 
brief  discussions  of  the  outstanding  entomological  problems  of  the  present 
time,  in  which  the  importance  of  the  pale  western  cutworm  (Porosagroiis 
orthogonia  Morr. ),  grasshoppers,  the  sugar  beet  webworm,  alfalfa  weevil,  foul 
brood  of  bees,  codling  moth,  leaf  roller  of  the  apple,  and  flea  beetles  are  consid- 
ered. It  is  deemed  impossible  at  the  time  of  writing  to  say  whether  the  leaf 
roller  which  appeared  in  injurious  numbers  on  apple  trees  in  the  Bitter  Root 
Valley  in  1919  was  the  fruit  tree  leaf  roller  (Archips  argyrospila  Walker)  or 
the  oblique-bauded  leaf  roller  (A.  rosaceana  Harris). 

Insect  pests  of  field  crops,  L.  Haseman  {Missouri  Sta.  Bui.  170  {1920),  pp. 
39,  figs.  37). — This  is  a  reprint  of  Bulletin  134,  previously  noted  (E.  S.  R.,  33, 
p.  555),  in  which  a  few  sections  have  been  revised. 

The  chinch  bug  in  Montana,  J.  R.  Parker  {Jour.  Econ.  Ent.,  IS  {1920), 
No.  3,  pp.  318-322). — A  report  of  observations  of  this  pest  in  Montana,  the  first 
record  of  the  occuri'ence  of  which  in  that  State  was  obtained  on  IMay  23,  1911. 
The  author's  observations  indicate  that  in  Montana  the  chinch  bug  changes  its 
usual  habit  and  hibernates  as  a  well-advanced  nymph. 

Watch  for  chinch  bugs. — Method  of  constructing  dust  and  tar  barriers 
in  farm  fields,  H.  A.  Gossard  {Mo.  Bui.  Ohio  Sta.,  5  {1920),  No.  6,  pp.  178, 
179). — The  author  describes  the  construction  of  barriers  for  the  prevention  of 
chinch  bug  migration  and  calls  attention  to  the  profitable  use  of  crops  immune 
to  their  attacks. 

Generic  classification  of  the  hemipterous  family  Aphididae,  A.  C.  Baker 
([/.  S.  Dept.  Agr.  Bui.  826  {1920),  pp.  109,  pis.  16,  fig.  i).— This,  the  first  of  a 
series  of  papers  treating  of  the  Aphididre,  deals  with  the  c'.assification  of  the 
genera.  The  phylogeny  of  the  Aphididfe  is  first  discussed  in  connection  with  a 
diagram.  A  key  is  presented  for  the  separation  of  the  four  subfamilies,  Erioso- 
matinse,  Mindarinae,  Hormaphidinse,  and  Aphidinje.  The  classification  of  these 
subfamilies  is  then  taken  up,  keys  being  presented,  to  the  tribes,  subtribes,  and 
genera.  New  genera  erected  include  the  following:  Protrama,  Neotrama,  Ta- 
malia,  Neosymydobius,  Patchia  (represented  by  P.  virginiana  n.  sp.),  Neotho- 
masia  (n.  n.),  Sanbornia  (represented  by  S.  junipcri  Pergande,  n.  sp.),  Anomal- 
aphis  (represented  by  A.  coniperei  PergantTfe,  n.  sp.),  Rhopalosiphoninus,  and 
Pachypappelia  (n.  n.).  Reference  is  made  to  several  genera  not  placed  and  an 
index  to  the  genera  is  included. 

The  cotton  or  melon  louse:  Life  history  studies,  F.  B.  Paddock  {Texas 
Sta.  Bui.  257  {1919),  pp.  7-5Jf,  pis.  k,  fios.  3).— This  is  a  detailed  report  of  bio- 
logical studies  of  the  cotton  or  melon  aphis  commenced  in  March,  1916,  much 
of  the  data  being  presented  in  tabular  form. 

"  In  Texas  the  normal  form  of  reproduction  is  asexual  throughout  the  entire 
year.  The  alternate  host  plants  in  this  State  have  not  been  determined.  Fifty- 
one  generations  completedtheir  life  cycle  in  a  period  of  exactly  12  months.  The 
average  reproduction  period  was  21.4  days,  and  the  avei-age  young  produced 
was  84.4.  The  migration  tests  indicate  that  the  lice  do  not  migrate  from  cotton 
to  the  cucurbits  or  the  reverse.  Ants  were  found  associated  with  the  lice  at  all 
times,  but  no  definite  relation  was  established. 
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"  The  plnnt  lousji'  is  reduced  by  natural  faftors  of  control.  One  species  of 
parasite,  tluee  species  of  ladybird  beetles,  and  two  species  of  syrplud  (lies  were 
observed  to  prey  on  tliis  louse." 

A  bibli();,'raphy  of  .">  paj^es  is  appended. 

The  Kuropeaii  corn  borer,  L.  Haskman  (Misxovri  Sta.  Circ.  9/f  {l'.)20),  pp.  4, 
fig.  1). — Attention  is  called  to  tbe  occurrence  of  Pyrauata  Jitibilalis  in  this 
country,  with  a  brief  account  of  its  injury,  general  appearance,  life  history, 
methods  of  control,  and  quarantines  against  it. 

The  green  clover  worm  (I*lathypena  .scabra  Fabr. )  as  a  pest  on  soy 
beans,  F.  Shkhman  (Jour.  Econ.  Ent.,  IS  (1920),  No.  S,  pp.  205-303) .—Thin  is  a 
report  of  studies  made  during  the  course  of  an  outbreak  of  P.  scabra  in  North 
Carolina  during  August,  1919. 

The  tirst  report  of  the  destruction  of  leaves  of  soy  beans  by  this  pest  canie  to 
the  author  from  a  farm  agent  of  an  eastern  county  on  July  29,  1919.  Following 
that  date  reports  of  injury  were  received  in  large  numbers.  Within  10  days  the 
injury  caused  was  at  its  height,  and  two  weeks  later  it  was  on  the  decline  and 
some  fields  were  recovering.  The  outbreak  was  universal  throughout  the  east- 
ern half  of  the  State,  tens  of  thousands  of  acres  of  soy  beans  being  so  defoliated 
that  the  lacework  of  dried  leaf  veins  gave  a  hazy,  cobwebby  appearance  to  whole 
fields.  In  the  most  severe  cases  all  the  foliage  was  eaten,  but  normally  the  at- 
tack was  most  severe  on  the  younger  of  the  grown  leaves  in  the  uitiier  part  of  the 
plant,  leaving  the  growing  bud  and  the  older  lower  leaves. 

The  author  found  that  51  days  are  required  for  completion  of  the  life  cycle, 
as  follows:  Egg,  5  days;  hatching  to  spinning  of  cocoon,  25  days;  larva  in  co- 
coon, 2  days ;  true  pupal  stage,  11  daj's ;  emergence  to  mating,  1  day  ;  and  mating 
to  laying  of  eggs,  7  days. 

The  egg-parasite  Trichogramma  pretiona  was  found  to  be  the  most  important 
enemy,  approximately  50  per  cent  of  the  eggs  being  parasitized  by  it.  The 
tachinid  Phorocera  claripennis  Macq.  was  the  second  in  importance  as  a  para- 
site. Other  parasites  reared  include  Exorinta  boarmiw  Coq.,  Frontina  aletice 
Rilej',  Euphorocera  floridensis  Tns.,  Anthrax  lateralis  Say.,  Sarcophaga  cimbicis 
Tns.,  and  a  campoplegine,  probably  representing  a  new  genus  and  new  species. 

In  work  with  control  measures  ixjwdered  arsenate  of  lead  at  the  rate  of  1  to 
8  lbs.  of  lime  was  effective  and  safe  to  the  plant.  Its  use  is  deemeil  practicable 
in  large  areas  of  soy  beans,  particularly  when  grown  in  rows.  It  is  not  too 
costly  and  pays  a  good  profit  on  its  use,  especially  if  applied  before  the  injury 
reaches  its  maximum.  It  is  stated  that  a  very  careful  farmer  whose  field  was 
under  observation  tried  arsenate  alone  successfully  as  a  test,  a  very  light  appli- 
cation having  been  made.  It  was  found  that  there  was  little  danger  from  the 
use  of  hay  treated  in  this  way,  the  material  gradually  disappearing  from  the 
leaves. 

Farmers'  Bulletin  982,  by  Hill,  on  this  insect,  particularly  as  an  enemy  of 
alfalfa,  has  been  noted  (E.  S.  R.,  39,  p.  865). 

Green  clover  worm  as  a  pest  of  soy  beans,  with  special  reference  to  the 
outbreak  in  1919,  F.  Sherman  and  R.  W.  Lkiby  (N.  C.  Agr.  Ext.  Srrv.  Circ. 
105  (1920),  pp.  1ft,  figs.  5). — This  is  an  account  of  Plathypcna  scabra  Fabr..  an 
account  of  which,  from  another  source,  is  noted  above. 

Experiments  for  the  control  of  cabbage  root  maggot,  W.  T.  Macoun 
(Canada  Expt.  Farms  Rpt.  1919,  pp.  SO,  Si).— Experiments  conducted  at  the 
Central  Experimental  Farm  in  1918  indicate  that  corrosive  sublimate  and 
oakum  are  two  very  promising  remedies  for  the  cabbage  root  maggot.  The 
corrosive  sublimate  was  used  at  the  rate  of  1  oz.  to  10  gal.  of  water,  applied 
four  times  at  intervals  of  a  week  beginning  immediately  after  the  plants  were 
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set  out,  about  a  teacupful  being  poured  around  each  plant.  In  using  the  oakum 
a  small  amount  was  pressed  about  the  base  of  the  plant.  The  tar-felt  disk, 
which  has  in  the  past  been  found  the  best  preventive,  gave  a  slightly  larger 
number  of  heads  in  1918,  but  the  other  methods  were  easier  to  follow.  From 
60  plants  set  out  on  May  25  for  each  method,  52  marketable  heads  were  obtained 
from  the  oakum  plat,  54  from  the  tar-felt  paper  disk  plat,  47  from  the  cori'osive 
sublimate  plat,  and  21  from  the  improtected  plat.  / 

The  life  histories  of  some  Kansas  Lachnosterna,  W.  P.  Hayes  {Jour. 
Econ.  Ent.,  IS  {1920),  No.  3,  pp.  303-S18,  figs.  2).— "The  life  histories  of  seven 
species  of  Lachnosterna,  found  in  the  vicinity  of  Manhattan,  Kans.,  are  herein 
considered.  Five  of  these,  L.  crassissima,  L.  rubiginosa,  L.  futilis,  L.  rugosa, 
and  L.  impUcata,  in  the  order  named,  are  the  most  abundant  in  this  locality. 
The  other  two,  L.  vehemens  and  L.  suhmucida,  ranked  eighth  and  sixteenth, 
respectively.  Their  flight  periods  begin  about  April  18  and  may  last,  as  in  the 
case  of  L.  suhmucida,  until  August  17. 

"  The  egg  stages  were  found  to  average  from  slightly  over  14  to  29.8  days. 
The  larval  period  varied,  2  and  3  year  life  cycles  occurring  for  the  five  impor- 
tant species.  Only  a  3-year  cycle  was  observed  in  the  case  of  L.  vehemens,  and 
grubs  now  living  in  rearing  cages  indicate  a  3-year  cycle  for  L.  suhmucida, 
besides  the  2-year  cycle  discussed.  The  prepupal  stage  averaged  from  6.6  to  9 
days  for  the  'different  species,  and  the  mean  pupal  stage  varied  from  21.9  to 
30.5  days.  The  averages  of  the  2  and  3  year  life  cycles  for  the  different  species 
were  478.3  and  807.7  days  for  L.  crassissima,  475.9  and  805.3  for  L.  ruhiginosa, 
462  and  827  for  L.  futilis,  461.3  and  813.9  for  L.  rugosa,  411.7  and  750.7  for  L. 
impUcata,  and  845  days  for  L.  vehemens.  L.  suhmucida  pupates  in  the  spring 
instead  of  the  fall,  and  thus  a  2-year  cycle  is  produced  which  nearly  equals  the 
period  of  development  of  the  3-year  individuals.  The  average  period  for  the 
species  was  slightly  over  711  days. 

"A  list  of  food  plants  of  the  adults  and  situations  apparently  preferable  to 
the  grubs  are  given,  as  is  also  a  list  of  natural  enemies  found  or  reared  during 
this  study." 

Roundheaded  apple  tree  borer:  Its  life  history  and  control,  F.  E. 
Beooks  {U.  S.  Dept.  Agr.  Bui.  8^7  {1920),  pp.  ^2,  pis.  9,  figs.  7).— This  is  a 
report  of  investigations  conducted  from  1911  to  1918  at  a  field  station  at  French 
Creek,  W.  Va.,  also  at  Elkins,  Pickens,  Weston,  and  Great  Cacapon,  W.  Va., 
Demorest,  Ga.,  Biltmore,  N.  C,  Winthrop,  Me.,  and  Munising,  Mich.  This  borer 
is  a  native  American  insect  which  has  been  recognized  as  a  serious  pest  of  the 
apple,  pear,  and  quince  since  the  early  days  of  orcharding  in  this  country, 
occurring  as  it  does  in  the  United  States  and  Canada  over  most  of  the  apple- 
growing  east  of  the  Rocky  Mountains. 

"  In  addition  to  the  cultivated  fruits  named,  it  breeds  also  in  such  wild  trees 
as  wild  crab,  hawthorn,  mountain  ash,  and  service.  These  native  trees  growing 
in  woods  or  neglected  fields  often  serve  as  centers  in  which  the  adults  develop, 
and  from  which  they  fly  to  near-by  orchards  to  deposit  their  eggs.  In  the  woods 
and  in  orchards  the  insect  is  inclined  to  colonize,  families  or  communities  living 
in  the  trees  of  somewhat  restricted  localities.  Often  infestation  in  an  orchard 
or  in  native  woods  will  be  confined  for  years  to  rather  definite  areas  or  spots. 
This  habit  is  due  largely  to  the  inclination  of  the  adult  female  to  deposit  her 
eggs  near  the  place  where  she  developed.  .  .  . 

"About  95  per  cent  of  the  eggs  from  which  the  borers  hatch  are  deposited  in 
the  bark  within  a  few  inches  of  the  ground.  The  incubation  period  is  about  16 
days.  The  borers  feed  in  the  bark  and  wood  for  from  one  to  four  years  and 
finally  pupate  at  the  end  of  an  ascending  gallery  which  extends  up  the  trunk 
from  a  few  inches  to  approximately  2  ft.  above  the  ground.    The  burrows  made 
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in  the  bark  and  wood  are  broad  and  irregular  in  form.  Often  several  borers 
work  close  together,  as  many  as  25  or  30  having  been  found  in  a  single  tree. 
Infested  trees  become  sickly  in  appearance.  They  are  inclined  to  bloom  freely 
and  set  heavy  crops  of  fruit,  but  often  die  in  an  attempt  to  bring  the  crop  to 
maturity.  Young  trees  suffer«most,  but  trees  of  all  ages  are  attacked.  Trees  of 
an  orchard  standing  near  woods  are  more  likely  to  be  injured  by  borers  than 
those  more  distant  from  the  woods. 

"  In  depositing  her  eggs,  the  female  beetle  makes  a  slit  in  tlie  bark  with  her 
mandibles  and  then  inserts  her  ovipositor  and  places  the  eggs  between  the  bark 
and  wood  or  between  layers  of  the  bark.  About  9  or  10  minutes  are  required 
for  the  deposition  of  a  single  egg.  Usually  from  2  to  5  eggs  are  laid  at  a  time. 
Probably  all  eggs  are  deposited  by  day,  and  the  female  in  ovipositing  sliows 
a  slight  preference  for  the  sunny  or  exposed  side  of  the  trunk,  05  per  cent  of 
the  eggs  being  found  in  one  case  on  the  exposed  side  of  the  tree.  In  the  latitude 
of  West  Virginia,  the  average  number  of  eggs  deposited  by  a  single  female  is 
apparently  from  20  to  30.  Oviposition  in  a  given  locality  extends  over  a  period 
of  from  50  to  GO  days. 

"  The  larvje  begin  to  feed  immediately  after  hatching  and  usually  grow  rapidly 
the  first  season.  Feeding  is  continued  until  cold  weather,  and  is  resumed  again 
in  the  spring  shortly  before  the  blossoming  time  of  the  apple.  The  larva  may 
spend  from  one  to  four  years  in  the  tree,  this  stage  being  of  longer  duration  in 
the  North  than  in  the  South.  At  French  Creek,  W.  Va.,  85  per  cent  of  the 
larvae  remained  in  the  trees  two  years  before  pupation,  and  12  per  cent  three 
years.  At  Winthrop,  Me.,  25  per  cent  remained  in  the  tree  three  years  and  75 
per  cent  four  years. 

"  The  jiupal  stage  lasts  about  20  days,  and  the  period  is  about  coincident  with 
the  blossoming  time  of  apple.  After  changing  to  beetles,  the  insects  remain  in 
tlie  pupal  chamber  for  from  5  to  10  days  and  then  gnaw  a  circular  hole  through 
the  bark  at  the  upper  end  of  the  chamber  and  escape.  The  beetles  appear  in  the 
South  earliei"  than  in  the  North.  Between  Demorest,  Ga.,  and  Munising,  Mich., 
there  was  a  difference  of  75  days  in  the  dates  of  the  emergence  of  the  first 
beetles.  At  French  Creek,  W.  Va.,  beetles  issued  from  the  wood  during  the  two 
different  years  over  a  period  of  30  days.  Other  years  the  period  was  shorter. 
May  12  was  tlie  earliest  date  for  the  appearance  of  a  beetle  in  any  year  at 
French  Ci'eek,  and  June  23  was  the  latest  date.  A  few  beetles  lived  60  days 
after  issuing. 

"  Pairing  may  take  place  at  once  or  may  be  delayed  10  days  after  emergence. 
Eggs  are  laid  .soon  after  pairing.  In  an  apple  orchard  containing  310  King,  341 
Grimes,  and  341  York  Imperial  trees,  the  Grimes  were  most  severely  attacked  in 
four  out  of  five  years,  nearly  50  per  cent  of  all  the  eggs  being  laid  in  Grimes 
trees.  This  could  be  accounted  for  in  no  other  way  than  that  the  borers  showed 
a  preference  for  this  variety.  Expei'iments  showed  that  the  fenial('  beetles  dur- 
ing oviposition  are  capable  of  flying  to  a  considerable  distance,  but  that  they 
prefer  to  place  their  eggs  in  trees  near  the  place  where  they  themselves  have 
developed.  By  preventing  the  development  of  adults  in  the  orchard  trees  and 
in  other  trees  growing  within  from  300  to  600  ft.  of  the  orchard,  subsequent 
Infestation  was  reduced  73.6  per  cent. 

"The  borers  have  few  insect  enemies,  but  woodpeckers  play  an  important 
part  in  holding  them  in  check.  The  downy  woodpecker  was  observed  removing 
borers  from  trees. 

"  No  easier  and  cheaper  way  of  controlling  borers  was  found  than  the  old 

.  method  of  worming  trees.    The  worming  should  bo  done  as  soon  as  possible  after 

the  last  eggs  of  the  season  have  hatched,  and  should  be  repeated  in  the  spring 
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following  the  blossoming  time  of  apple  trees.  Worming  can  be  done  most  ef- 
fectively by  two  men  working  together  on  opposite  sides  of  the  tree.  In  this 
practice  emphasis  is  placed  on  the  importance  of  removing  all  breeding  centers 
within  or  adjacent  to  the  orchax'd. 

"  Paints  and  various  other  kinds  of  tree  protectors  were  used  to  prevent  the 
adult  females  from  ovipositing  in  the  bark.  Nothing  of  this  nature  was  found 
that  surpassed  common  white-lead  paint  in  cheapness,  ease  of  application,  and 
effectiveness  in  controlling  the  borers.  Young  apple  trees  painted  once  annu- 
ally for  from  four  to  six  years  showed  no  injury,  and  the  treatment  gave  a 
control  efficiency  of  74.3  per  cent. 

"  Various  attempts  to  kill  borers  were  made  by  applying  to  the  bark  of 
infested  trees  penetrating  liquids  of  a  poisonous  or  irritating  nature.  Nicotin 
sulphate,  kerosene,  kerosene  emulsion,  sodium  arsenate  in  a  miscible-oil  carrier, 
and  Hnseed  oil  were  among  the  materials  tested.  None  of  these  was  effective 
on  large  borers  that  had  penetrated  deep  into  the  tree,  but  most  of  them  killed 
a  considerable  percentage  of  young  borers  that  were  still  feeding  in  shallow 
burrows. 

"  The  beetles  feed  rather  freely  upon  leaves  and  the  bark  of  twigs.  Tests 
made  indicate  that  it  is  possible  to  kill  the  beetles  by  spraying  with  arsenicals. 
Sprays  for  this  purpose  should  be  applied  to  young  orchards  within  10  days 
after  apple  blossoms  have  disappeared.  In  bearing  orchards  what  is  known  as 
the  first  codling-moth  spray  will  be  effective  also  against  the  adults  of  the 
roundheaded  apple  tree  borer." 

Notes  on  the  habits  of  Calendra  pertinax  Olivier,  A.  F.  Satterthwait 
(Jmir.  Econ.  Ent.,  13  (1920),  No.  3,  pp.  280-295,  pis.  2).— This  is  an  account  of 
one  of  the  common  and  most  widely  distributed  billbugs,  which  breeds  normally 
in  the  common  cat-tail  (Typha  lati folia  L.)  and  calamus  or  sweet  flag  (Acorus 
calamus  L.),  It  is  of  economic  importance  due  to  its  attacking  corn.  The 
material  studied  was  collected  at  Flushing,  N.  Y.,  and  in  Maryland,  Indiana, 
and  Missouri. 

The  corn  pith  weevil  (Centriniis  penicellus  Host. )»  G.  G.  Ainslie  {Jour. 
Econ.  Ent.,  13  {1920),  No.  S,  pp.  271-280,' fi(is.  3).— This  is  an  account  of  the 
main  facts  in  the  life  history  of  a  corn-attacking  weevil,  first  noted  in  Tennessee 
in  1911,  which  has  not  as  yet  become  of  economic  importance.  It  bores  in  the 
upper  two  or  three  node^s  of  cornstalks.  Winter  is  passed  in  the  larval  stage 
in  the  earth,  the  first  beetles  making  their  appearance  about  July  1  and  increas- 
ing greatly  in  numbers  until  early  August.  In  corn  the  eggs  are  deposited  in 
the  main  stem  either  in  or  immediately  below  the  tassel.  The  larvae  feed 
through  the  rest  of  the  summer,  reaching  their  growth  and  leaving  the  corn- 
stalk for  the  earth  about  October  1,  there  being  but  one  generation  a  year. 
While  corn  is  the  main  and  most  common  food  plant,  the  larvae  have  been 
found  in  the  stems  of  Panicum  crusgalli  and  P.  dichotomiflorum. 

A  description  of  last  instar  larva  by  A.  G.  Boving  is  included. 

Report  of  the  apiarist,  F.  W.  L.  Sladen  et  al.  {Canada  Expt.  Farms  Rpt. 
1919,  pp.  ^2,  //3,  90,  96,  102,  116,  129,  IGIf,  169,  172,  181,  189,  193).— In  addition 
to  the  report  of  the  apiarist  (pp.  42,  43),  brief  accounts  are  given  of  the  con- 
dition and  production  of  the  colonies  at  the  several  experimental  farms.  A 
table  summarizing  the  average  weight  of  honey  produced  per  colony  in  the 
spring  of  1918  and  the  average  annual  production  in  the  past  six  years  is  given 
in  the  apiarist's  report. 

Progress  is  said  to  have  been  made  in  the  attempt  to  breed  a  nonswarming 
variety  of  bee.  In  tests  made  of  different  kinds  of  winter  stores  for  bees  at 
-Ottawa  in  1918-19,   the  best  results  were  obtained  from  the  regular  stores 
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supplemented  with  a  lilu'ral  amount  of  sirup  niarlo  from  refined  su{,'ar.  Eight 
colonies  on  such  stores  that  were  wintered  outside,  packed  in  planer  shav- 
ings in  two  cases,  taking  four  colonies  each,  standing  in  the  sheltered  apiary, 
wintered  somewhat  better  than  four  colonies  on  similar  stores  in  the  cellar. 
"In  one  of  the  cases,  which  had  from  5  to  G  in.  of  side  packing,  the  bees  win- 
tered no  better  than  in  the  otlier  which  had  only  2.5  to  3  in.,  and  the  loss 
of  weight  of  the  outside  wintered  bees  between  October  11.  191S,  and  April 
23,  1919,  was  slightly  less  (average  loss  24  lbs.)  than  that  of  the  colonies  win- 
tered in  the  cellar  (average  loss  27.5  lbs.)." 

At  the  experimental  station  at  Cap  Rouge,  Que.,  where  a  comparison  was 
made  by  G.  H.  Langelier  of  different  stores  for  wintering,  it  was  found  that 
bees  fed  early-gathered  honey  lost  22  lbs.,  those  fed  early-gathered  honey  and 
sugar  sirup  lost  18  lbs.,  and  those  fed  only  sugar  sirup  lost  11  lbs.  There  was 
but  little  (litTerence  in  the  condition  of  the  l)ees  apparent  in  the  spring. 

Beekeeping  in  Arkansas,  W.  J.  Baerg  {Arkansas  Sta.  Bid.  170  (1920),  pp. 
3-32,  flgs.  If). — This  is  a  popular  summary  of  information  on  beekeeping,  par- 
ticulary  as  applied  to  conditions  in  Arkansas. 

Solenopsis  niolesta  Say  (Hym.)  :  A  biological  study,  W.  P.  Hayes  (Kan- 
sas Sta.  Tech.  Bui.  7  (1920),  pp.  3-55,  figs.  11).— The  destruction  of  thousands 
of  acres  of  planted  .seed,  principally  kafir,  in  eastern  and  south  central  Kan- 
•sas  during  the  past  six  or  seven  years  by  this  ant  has  led  to  the  investigation 
here  reported,  a  preliminary  account  of  which  has  been  noted  (E.  S.  R.,  35, 
p.  662).  It  has  caused  this  destruction  of  planted  sorghum  seed  by  eating  into 
the  seed,  undoubtedly  for  the  purpose  of  extracting  the  oils. 

"  The  synonymy  and  taxonomy  of  the  species  have  been  greatly  confused. 
All  American  citations  to  S.  fugax,  S.  debilis,  and  Myrmica  niolesta  refer  to 
S.  niolesta  Say.  The  species  is  not  only  of  economic  importance  as  a  field  pest 
but  is  well  known  in  some  regions  as  a  household  pest.  It  is  widely  distrib- 
uted over  the  United  States.  Rearing  methods  are  dilTicult.  In  general,  tlie  life 
history  is  much  the  same  as  otlier  ants.  The  minimum  length  of  the  egg,  larval, 
semipupal,  and  pupal  stages  was  found  to  be  16,  21,  2,  and  13  days,  respectively, 
or  a  total  minimum  time  for  development  of  52  days.  The  data  thus  far  show 
four  general  methods  of  procedure  to  control  the  ant  in  fields  where  damage 
to  sorghums  is  being  done;  namely,  fall  plowing,  early  planting  (before  May 
10),  surface  planting,  and  tlie  use  of  repellents  on  the  seed.  The  first  three 
are  consistent  with  good  farming  methods.  As  yet  no  satisfactory  repellent 
has  been  found.  T-hose  which  are  of  such  a  character  as  to  be  wholly  repel- 
lent are  detrimental  to  the  germination  of  the  seed,  and  vice  versa." 

A  bibliography  of  79  titles  is  included. 

FOODS— HUMAN  NUTRITION. 

Studies  in  nutrition. — IV,  The  nutritive  value  of  peanut  flour  as  a  sup- 
plement to  wheat  flour,  C.  O.  .Johns  and  A.  .T.  Finks  (Jour.  Biol.  Chciu.,  42 
(1920),  No.  S,  pp.  569-579,  figs.  6). — In  this  paper,  which  continues  the  series 
previously  noted  (E.  S.  R.,  42,  p.  756),  the  results  are  reported  of  an  investiga- 
tion of  the  value  of  peanut  Hour  as  a  supplement  to  wheat  flour. 

Rats  were  fed  diets  composed  of  80  parts  of  dried  bread,  16  parts  of  butter 
fat,  and  4  parts  of  salt  mixture.  The  varieties  of  bread  tested  included  one 
made  from  so-called  "  war  flour  "  of  74  per  cent  extraction,  one  from  a  spe- 

I daily  prepared  "  straight "  flour,  one  from  75  parts  wheat  flour  and  25  part.s 
peanut  flou',  and  one  from  85  parts  wheat  flour  and  15  parts  peanut  fl.tur. 
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per  cent  of  protein.  By  replacing  some  of  the  25  per  cent  peanut  bread  by 
starch,  a  diet  including  the  peanut-llour  bread  and  furnishing  only  10  per 
cent  protein  was  obtained. 

The  rats  fed  on  the  diet  containing  bread  from  the  war  flour  grew  at  ap- 
proximately one-third  to  two-thirds  of  the  normal  rate.  Those  fed  on  the 
straight  flour  bread  diet  grew  at  a  somewhat  better  thougli  not  normal  rate. 
Normal  growth  was  obtained  with  rats  fed  on  a  diet  of  which  12  per  cent  of 
pux-ified  casein  replaced  an  equivalent  amount  of  bread,  thus  indicating  that 
the  previous  failure  was  not  due  to  a  lack  of  water-soluble  vitamin. 

The  animals  fed  on  diets  containing  25  per  cent  peanut  bread  and  furnishing 
from  16.3  to  1G.8  per  cent  of  protein  grew  normally,  as  did  those  on  the  diet 
furnishing  10  per  cent  of  protein.  In  the  latter  case  there  was  slight  retarda- 
tion of  growth  at  first.  Growth  at  nearly  the  normal  rate  was  also  obtained 
with  the  15  per  cent  peanut  bread. 

The  efiiciencies  of  the  proteins  in  the  different  breads,  calculated  according 
to  the  method  described  by  Osborne,  Mendel,  and  Ferry  (E.  S.  R.,  40,  p.  7G5), 
for  4  weeks"  periods  in  the  case  of  the  25  per  cent  peanut  bread  furnishing  16.8 
and  10  per  cent  of  protein  and  the  wheat  bread  (war  flour)  furnishing  10  per 
cent  of  protein  were  1.42,  3.14,  and  1.04  gm.,  respectively.  Corresponding  values 
for  a  10  weeks'  period  were  0.97,  1.91,  and  0.99  gm.  While  these  results  are 
only  approximate,  they  are  considered  to  indicate  the  value  of  peanut  flour  as 
a  supplement  to  wheat  flour  in  bread  making. 

Baking  qualities  of  flour,  G.  A.  Olson  {Washington  Sta.  Bui.  155  {1920), 
pp.  15,  16). — This  is  a  progress  report  of  investigations  relating  to  the  baking 
qualities  of  flour,  the  determinations  undertaken  including  a  study  of  the 
nitrogen  content,  specific  conductivity,  and  viscosity  of  the  carbon  dioxid-free 
distilled  water  extract,  50  per  cent  alcoholic  extract  and  70  per  cent  alcoholic 
extract  of  the  flours  examined,  and  the  specific  conductivity  and  viscosity  of 
the  mineral  matter  contained  in  the  various  extracts.  The  glutens  were  ex- 
amined for  hydration  capacity,  nitrogen,  ash,  expansibility,  and  acid  hydrolysis. 
The  specific  conductivity  was  also  determined  of  organic  and  inorganic  acids  in 
which  the  glutens  were  immersed  for  different  intervals  of  time. 

The  specific  conductivities  of  the  water  extract  of  the  flours  were  of  the  same 
order  as  that  of  the  alcoholic  extracts.  The  specific  conductivity  was  highest 
in  the  case  of  the  70  per  cent  alcoholic  extract  and  lowest  in  the  water  extract. 
In  general,  the  viscosity  of  the  extracts  varied  in  the  same  order  as  the  specific 
conductivity. 

The  volume  per  gram  of  expanded  gluten  when  immersed  in  n/100  sulphuric 
acid  varied  directly  as  the  conductivity,  while  corresponding  volumes  of 
gluten  immersed  in  n/100  lactic  and  citric  acids  varied  inversely  with  the  con- 
ductivity. The  purity  of  the  glutens  was  inversely  proportional  to  the  ex- 
pansion per  gram  of  baked  gluten,  and  was  proportional  to  the  amount  of 
amino  nitrogen  in  the  gluten.  The  percentage  of  dry  gluten  and  the  ratio  of 
the  water-soluble  nitrogen  of  the  flour  to  the  amino  nitrogen  of  the  gluten 
were  inversely  proportional  to  the  purity  of  the  gluten. 

[Miscellaneous  food  analyses],  A.  E.  Vinson  and  C.  N.  Catlin  {Arizona 
Sta.  Rpt.  1918,  pp.  3^5,  346). — Analyses  of  barley  flour  are  reported,  as  well  as 
findings  with  samples  of  corn  meal  and  cocoa  suspected  of  containing  ground 
glass. 

Note  on  the  fat-soluble  grovpth-promoting  substance  in  lard  and  cotton- 
seed oil,  A.  L.  Daniels  and  R.  Loughlin  {Jour.  Biol.  Chem.,  42  {1920),  No.  S, 
pp.  359-362,  figs.  S). — Evidence  is  furnished  that  commercial  lard  and  cottonseed 
oil  contain  appreciable  amounts  of  fat-soluble  vitamin,  demonstrable,  however, 
only  when  fairly  large  amounts  are  fed. 
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Kats  were  fed  a  ration  consisting  of  IS  per  cent  of  casein,  2S  per  cent  of  fat 
(cottonseed  oil  or  lard),  7  per  cent  of  salt  mixture,  47  per  cent  of  cornstarch, 
and  the  water-alcohol  extract  of  9  gm.  of  wheat  embryo.  To  insure  absence 
of  the  fat-soluble  vitamin,  except  as  it  might  occur  in  the  lard  or  cottonseed 
oil,  the  casein  and  wheat  embryo  had  been  previously  extracted  for  48  hours 
with  ether  in  a  Soxhlet  ai)paratus.  On  this  ration  all  of  the  animals  grew 
normally.  The  females  in  both  the  lard  and  cottonseed  groups  reproduced,  and 
the  young  in  both  groups  were  successfully  reared  on  the  same  diets. 

In  another  series  of  experiments  in  which  the  rations  were  the  same  except 
that  53  per  cent  of  starch  and  21  per  cent  of  fats  were  used  in  place  of  47 
and  28  per  cent,  respectively,  normal  growth  gains  took  place  with  the  lard 
ration  for  about  2  months,  when  the  weight  became  stationary.  With  the  lower 
cottonseed-oil  ration  growth  was  normal  for  only  about  G  weeks,  when  a 
gradual  decline  in  weight  took  place. 

"  Since  the  relation  between  the  fat-soluble  vitamin  and  rickets  is  under- 
going experimental  scrutiny,  our  findings  may  bo  of  interest  in  this  connection. 
It  is  possible 'that  recent  workers  who  have  been  using  the  vegetable  oils,  more 
Itarticularly  cottonseed,  in  the  study  of  rickets,  with  the  thought  that  these  are 
quite  free  from  the  fat-soluble  complex  may  have  been  furnishing  enough  of  the 
vitamin  to  meet  the  requirements  of  growth,  especially  if  the  experimental 
periods  were  of  comparatively  short  duration." 

The  occurrence  of  water-soluble  vitamin  in  some  common  fruits,  T.  B. 
Osborne  and  L.  B.  Mendel  {Jour.  Biol.  Chem.,  Jf2  (1920),  No.  3,  pp.  46r)-.>,89, 
figs.  9). — The  presence  of  water-soluble  B  in  various  fruits  was  tested  by  feed- 
ing experiments  with  white  rats.  A  standard  ration  consisting  of  meat  residue 
10.6,  salt  mixture  4,  starch  52.4,  butter  fat  9,  and  lard  15  per  cent  was  fed  ad 
lil)itum,  and  a  measured  amount  of  fresh  fruit,  fruit  juices,  and  dried  fruit 
furnished  daily,  apart  from  the  rest  of  the  ration.  The  results  obtained  may  be 
summarized  as  follows : 

Fresh  orange  juice,  prepared  by  squeezing  the  skinned  oranges,  was  found 
to  contain  sufficient  water-solul)le  B  to  promote  growth  in  rats  at  about  the 
same  rate  as  do  corresponding  volumes  of  milk,  as  shown*  by  the  fact  that 
satisfactory  growth  was  obtained  with  a  daily  dose  of  10  cc.  while  smaller 
amounts  proved  insufhcient.  Orange  juice,  desiccated  by  concentration  in  vacuo 
and  dried  in  a  current  of  air,  was  of  equal  value  when  fed  in  quantities  equiva- 
lent to  the  fresh  juice.  The  fresh  inner  peel  of  the  orange,  when  relished  by 
the  rats,  promoted  normal  growth  fed  in  daily  doses  of  5  gm. 

Lemon  juice  and  grapefruit  juice,  desiccated  in  the  same  way  as  the  orange 
juice,  proved  equally  potent.  Commercial  grape  juice  in  10  cc.  daily  doses 
proved  insufhcient  although  containing  some  of  the  water-soluble  B.  Fresh 
apples  and  pears  also  contained  some  of  the  vitamin  but  in  very  small  quanti- 
ties, 10  gm.  of  the  fresh  fruit  proving  far  less  potent  than  2  gm.  of  dried 
brewery  yeast.  Fresh  prunes  w'ere  apparently  much  richer  than  apples  or  pears 
in  water-soluble  B  (rapid  growth  resulting  with  5  gm.  daily  doses). 

Preliminary  experiments  indicate  that  there  is  very  little  if  any  of  the  fat- 
soluble  A  in  the  juice  of  lemon  or  grapefruit,  but  that  it  Is  present  to  some 
extent  in  orange  juice. 

"  The  experiments  with  fruits  place  the  dietary  value  of  these  foods,  hitherto 
recommended  because  of  their  salt  content,  their  laxative  properties,  or  their 
antiscorbutic  potency.  In  a  new  light  as  sources  of  water-soluble  vitamin." 

Antiscorbutic  property  of  vegetables. — II,  An  experimental  study  of  raw 
and  dried  potatoes,  M.  H.  Gi\t:ns  and  H.  B.  McClugage  (Jour.  Biol.  Chciii., 
42  {1920),  No.  S,  pp.  491-515,  pis.  4,  figs.  IS).— In  continuation  of  the  investiga- 
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tion  previously  noted  (E.  S.  R.,  40,  p.  762),  data  are  reported  concerning  the 
antiscorbutic  value  of  potatoes,  raw  and  cooked,  fresh  and  dried.  The  general 
procedure  and  methods  were  the  same  as  described  in  the  first  paper.  Young 
guinea  pigs  were  fed  a  basal  scurvy-producing  diet  of  heated  soy  bean  flour, 
milk,  yeast,  paper  pulp,  calcium  lactate,  and  salt,  and  to  this  was  added  10  gra. 
daily  of  fresh  potatoes  or  its  equivalent  in  the  dried  or  cooked  product.  The 
experimental  results  are  presented  in  graphic  form  in  the  usual  growth  curves, 
together  with  supplemental  feeding  curves  indicating  the  amount  of  the  basal 
diet  and  of  the  supplemental  diet  (potatoes)  consumed  daily. 

A  daily  supplement  of  10  gm.  of  raw  white  potato  was  sufficient  to  protect 
the  growing  guinea  pigs  from  scurvy  for  the  duration  of  the  experiment,  129 
days.  While  the  minimal  protective  amount  of  raw  potato  was  not  determined, 
indications  are  that  slightly  less  than  10  gm.  daily  is  about  the  lower  limit  of 
safety.  Cooking  the  potatoes  in  water  at  100°  C.  for  15  minutes  caused  only 
a  slight  reduction  in  antiscorbutic  value,  while  cooking  for  an  hour  at  the  same 
temperature  reduced  the  vitamin  content  to  such  an  extent  that  the  disease 
could  not  be  arrested  by  feeding  15  gm.  daily  of  the  product.  Scurvy  was 
checked  in  two  animals  by  feeding  10  gm.  of  potatoes  cooked  in  1  cc.  of  0.5 
per  cent  citric  acid  for  1  hour. 

With  potatoes  dried  at  35  to  40°  death  from  scurvy  was  slightly  delayed  by  an 
amount  (2.5  gm. )  equivalent  to  10  gm.  of  the  fresh  product,  while  with  double 
the  amount  life  was  prolonged  still  fui'ther.  One  out  of  four  animals  on  a 
daily  dose  of  2.5  gm.  dried  at  55  to  60°,  and  one  out  of  three  animals  on  the 
same  amount  dried  at  75  to  80°.  showed  signs  of  scurvy  at  death.  On  heating 
at  100°  for  1  hour  the  products  dried  at  these  temperatures,  no  protection  was 
secured  in  any  case. 

Potatoes  baked  in  the  skins  for  from  45  to  55  minutes  at  204°  and  then 
scooped  out  and  dried  at  35  to  40°  protected  against  scurvy  in  2.5  gm.  daily 
portions.  The  potato  skins  had  no  protective  action.  Potatoes  steamed  for  4 
minutes,  dried  at  55  to  60°  and  cooked  for  15  minutes  at  100°,  offered  no  pro- 
tection even  when  the  dose  was  doubled.  Potatoes  soaked  over  night  in  dilute 
acetic  acid,  dried  at  55  to  60°,  and  then  cooked  for  15  minutes  at  100°  gave  no 
protection.  Similar  results  were  obtained  with  a  like  treatment  with  dilute 
hydrochloric  acid. 

In  discussing  these  results,  the  authors  suggest  the  possibility  that  the  factors 
involved  in  the  destruction  of  the  antiscorbutic  vitamin  are  not  only  the  degree 
of  heat  and  the  duration  of  the  heating  but  also  the  enzym  content  and  the 
reaction  of  the  food  being  dried.  By  employing  a  high  temperature  for  a  short 
time,  as  in  the  case  of  baked  potatoes,  the  enzyras  are  destroyed,  while  at  any 
temperature  below  80°  the  enzyms  are  still  functioning  and  pi'obably  play  an 
important  role  in  the  destruction  of  the  antiscorbutic  vitamin. 

Influence  of  diet  on  the  antiscorbutic  potency  of  milk,  E.  B.  Hakt,  H. 
Steenbock,  and  N.  R.  Ellis  {Jour.  Biol.  Chem.,  .',2  (1920),  No.  3,  pp.  383-396, 
pi.  1,  figs.  15). — This  paper  reports  the  result  of  an  investigation  of  the  dietary 
relation  to  the  antiscorbutic  vitamin  concentration  in  cow's  milk. 

The  varieties  of  milk  tested  included  dry  feed  milk,  obtained  from  a  herd  of 
18  cows  which  had  never  been  fed  any  fresh  vegetable  tissues  but  only  air- 
dried  roughages  and  grains ;  summer  pasture  milk  from  cows  which  during 
part  of  the  day  grazed  on  a  timothy,  blue  grass,  clover  pasture ;  and  winter 
produced  milk  from  cows  fed  on  dried  grains  and  hays,  supplemented  in  one 
case  by  a  corn  silage  made  from  corn  that  had  well  matured  and  partly  dried 
but  had  not  been  frozen,  and  in  another  case  by  a  small  amount  of  silage  and 
a  considerable,  amount  of  hybrid  sugar  mangels.  Each  variety  of  milk  was 
tested  for  its  antiscorbutic  vitamin  content  by  feeding  it  to  guinea  pigs  in 
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amounts  varying  from  15  to  HO  cc.  per  animal  in  tlie  case  of  thp  sniiniicr 
pasture  milk  and  from  15  to  100  cc.  in  the  case  of  the  dry  feed  milks,  th«'  milk 
in  each  case  serving  as  a  supplement  to  a  basal  scurvy-producing  ration  of 
heated  ground  alfalfa  hay,  rolled  oats,  and  common  salt. 

A  daily  consumption  of  15  cc.  of  summer  pasture  milk  afforded  protection 
against  scurvy  for  20  weeks  to  one  guinea  pig  but  did  not  protect  two  others 
in  the  same  group.  On  increasing  the  amount  to  30  cc.  two  animals  out  of 
three  were  protected,  the  third  developing  scurvy  in  8  weeks.  Full  protection 
was  secured  by  the  daily  consumption  of  50  cc.  of  the  milk. 

In  the  case  of  the  dry  feed  milk  15  cc.  and  30  cc.  daily  completely  failed  to 
prevent  scurvy,  50  cc.  delayed  the  onset  but  did  not  afford  entire  protection, 
and  75  cc.  furnished  complete  protection.  The  fact  that  protection  against 
scurvy  was  ultimately  secured  with  the  dry  feed  milk  indicates  that  the  ma- 
terials fed,  although  dried  and  at  least  a  year  old,  still  had  some  antiscorbutic 
potency. 

Both  varieties  of  the  winter  produced  milk  proved  only  slightly  richer  in  the 
antiscorbutic  vitamin  than  the  dry  feed  milk,  complete  protection  not  being 
secured  until  75  cc.  of  milk  daily  had  been  added  to  the  basal  ration.  The 
sugar  mangel  milk  was  a  slightly  better  source  for  this  vitamin  than  the 
silage  milk. 

The  investigation  as  a  whole  is  considered  to  afford  conclusive  proof  that 
the  diet  of  the  milk-producing  animal  is  a  factor  in  the  relative  antiscorbutic 
potency  of  the  milks  produced. 

The  use  of  fermented  milk  and  milk  diets  to  control  intestinal  putrefac- 
tion, R.  C.  Fisher  {Connecticut  Storrs  Sta.  Bui.  lOJf  (1919),  pp.  153-175). — 
Results  are  reported  of  experiments  carried  on  in  the  dairy  laboratory  of  the 
Ohio  State  University  in  1917  and  lOlS  to  determine  the  influence  of  fermented 
milks  and  of  whole-milk  diets  in  the  control  of  intestinal  putrefaction.  The 
preparation  of  the  special  milks  and  other  details  of  the  experiments  are  de- 
scribeil  in  full. 

While  the  work  touches  upon  a  number  of  important  points,  the  special  ques- 
tions considered  were  the  production  of  lactic  acid  by  Bacillus  bulgaricus  and 
its  germicidal  effect  in  milk;  the  use  of  fermented  milk,  sweet  whole  milk,  and 
B.  bifidus,  B.  acidophilus,  and  B.  bulgaricus  (without  milk)  in  controlling  in- 
testinal i)utrefaction  ;  also  the  effect  of  lactose  feeding  on  the  intestinal  flora 
and  on  intestinal  putrefaction. 

The  several  experiments  were  of  28  days'  duration  and  all  of  the  six  subjects 
continue<l  to  the  end  except  in  the  first  experiment.  Observations  were  made  of 
the  nature  of  the  intesynal  flora  and  records  kept  of  bowel  movements  and  of 
the  general  welfare  as  indicated  by  gain  or  loss  of  weight.  Urine  and  feces  were 
examined  during  and  after  the  expermients  for  indol,  skatol,  and  indican. 
Quotations  from  the  author's  summary  follow : 

"  B.  bulfjaricus  and  B.  bifidus  supplied  to  the  diet  in  the  form  of  watery  sus- 
pensions only  temporarily  affect  the  intestinal  flora.  They  do  not  cause  any 
marked  decrease  in  the  production  of  intestinal  decomposition  products.  Their 
implantation  without  milk  in  the  intestinal  tract  is  very  doubtful.  The  series 
of  experiments  .seems  to  show  that  milk  is  necessary  to  establish  B.  bifidus  and 
B.  acidophilus  in  the  intestinal -tract.  The  benefit  derived  from  the  use  of  fer- 
mented milk,  therefore,  must  be  credited  to  the  milk  diet.  The  characteristic 
change  of  the  intestinal  flora  to  the  bifidus  and  acidophilus  types  is  In  some  way 
associated  with  the  use  of  considerable  quantities  of  milk.  .  ,  . 

"The  feeding  of  lactose  changes  the  intestinal  flora  from  a  Gram-negative 
to  one  in  which  considerable  numbers  of  Gram-positive  organisms  of  the  B. 
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hifidxis  and  aaidopJiilus  types  are  present.  This  in  connection  with  a  slight  de- 
crease in  decomposition  products  seems  to  point  out  that  lactose  is  an  important 
factor  as  a  controlling  agent  in  intestinal  putrefaction.  The  l^est  results,  how- 
ever, are  obtained  by  using  a  milk  diet  in  the  form  of  fermented  milk  or  sweet 
whole  milk. 

"  One  of  the  most  striking  facts  to  be  noticed  in  the  series  of  experiments  Is 
the  characteristic  change  in  the  intestinal  flora  coupled  with  decreased  intestinal 
putrefaction  whenever  milk  constituted  a  large  part  of  the  diet.  In  these  cases 
the  intestinal  flora  changed  from  the  usually  Gram-negative  coli  type  to  one  in 
which  the  Gram-positive  aciduric  B.  acidophilus  was  prominent.  In  all  instances 
where  milk  made  up  the  principal  part  of  the  diet  there  was  a  marked  decrease 
in  the  decomposition  products. 

"  The  first  experiment  deals  with  the  germicidal  efi:ect  of  lactic  acid  in  milk. 
Pathogenic  bacteria  introduced  into  milk  cultures  containing  1  per  cent  of  lactic 
acid  were  effectively  checked  and  destroyed.  This  proves  that  lactic  acid  has 
decided  germicidal  properties,  and  may  prevent  the  infection  of  fermented  milk 
with  harmful  organisms.  The  results  of  the  other  experiments,  however,  seem 
to  indicate  that  this  germicidal  action  of  lactic  acid  does  not  extend  to  the 
control  of  the  organisms  already  in  the  intestine. 

"  The  results  from  the  use  of  B.  btilgaricus  milk  in  connection  with  a  regular 
diet  were  very  gratifying.  Intestinal  putrefaction  decreased  markedly  when 
at  least;  2  qts.  of  bulgaricus  milk  were  used  and  the  other  food  reduced  propor- 
tionately. There  was  a  general  gain  in  weight,  and  those  suffering  from  con- 
stipation were  very  much  relieved.  Of  special  interest  is  the  change  in  the  in- 
testinal flow.  Notwithstanding  the  fact  that  very  large  numbers  of  B.  hulgari- 
Gus  were  ingested  with  the  milk,  only  a  few  could  be  recovered  from  the  feces. 
B.  bulgarictis  is  therefore  not  a  natural  inhabitant  of  the  human  intestinal  tract. 
The  very  closely  related  B.  acidophihis  could  be  found  in  large  numbers,  but 
only  after  about  8  or  10  days'  use  of  the  Milgariciis  milk.  When  milk  was  dis- 
continued the  B.  acidophilus  gradually  disappeared,  and  the  floi-a  again  showed 
large  numbers  of  the  Gram-negative  organisms. 

"  The  same  held  true  with  the  whole  sweet-milk  experiment,  which  gave  prac- 
tically as  good  results  as  hulgaricxis  milk.  This  fact  becomes  still  more  sig- 
nificant when  it  is  considered  that  B.  acidophihis  became  a  connnon  Inhabitant 
of  the  intestinal  tract  without  the  ingestion  of  the  organism  itself.  This  would 
indicate  that  B.  acidophilus  is  naturally  an  intestinal  organism,  and  that  its 
presence  or  absence  is  dependent  upon  the  nature  of  the  food  consumed.  The 
diet  or  nature  of  the  food,  then,  is  the  controlling  factor.  The  character  of  the 
intestinal  flora  is  dependent  on,  and  alters  with,  the  type  of  the  food.  The  in- 
gestion, then,  of  large  numbers  of  certain  bacteria  without  the  proper  diet  can 
be  of  little  permanent  value.  This  fact  was  brought  out  by  the  experiment  in 
which  watery  suspensions  of  B.  bulgaricus,  B.  acidophilus,  and  B.  bifidus  were 
consumed.  The  intestinal  flora  throughout  the  experiment  showed  large  num- 
bers of  the  Gram-negative  types,  and  there  was  no  appreciable  decrease  in  the 
decomposition  products. 

"  The  use  of  lactose  in  bringing  about  decreased  intestinal  putrefaction  gave 
fair  results,  but  they  can  not  compare  with  the  remarkable  results  obtained  by 
the  use  of  bulgaricus  or  sweet  milk.  The  beneficial  effect  of  milk  in  the  success- 
ful treatment  of  vai-ious  intestinal  diseases,  as  typhoid  fever,  has  for  some  time 
been  known  to  the  medical  profession,  but  not  until  recently  has  it  been  realized 
that  the  explanation  lay  in  its  ability  to  change  the  intestinal  flora  from  the 
putrefactive  type  to  the  Gram-positive  aciduric  B.  acidophilus  group,  the  pres- 
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ence  of  which  is  assdciiited  with  a  iniiiiniimi  aiiiouiit  of  putro  fact  ion  ami  the 
general  well-being  of  the  individual.  Wliciiifr  hiilf/dricii.s  nrilk  or  fresh  swiH't 
milk  is  preferable  deiiciids  upon  the  conditions.  If  the?  siil)ject  is  oonstipatwl 
the  huUjaricus  milk  may  prove  vej-y  lielpful.  i)\\  the  other  hand,  some  individ- 
uals apparently  do  not  tolerate  acid  milk,  and  in  such  cases  the  .sweet  milk 
would  be  best.  Approximately  3  to  4  qts.  should  be  used  daily,  in  half-pint 
quantities  taken  every  hour  or  two.  Other  foods  should  be  reduced  proportion- 
ately, and  in  certain  cases  it  may  prove  advisable  to  leave  them  out  entirely 
and  increase  the  milk  to  4  or  even  G  qts..  depending  on  the  needs  of  tlie  patient. 

"There  may  be  conditions  when  it  is  advisable  to  have  in  the  intestines  at 
once  large  numbers  of  the  B.  acidophilus.  It  seems  that  a  fermented  milk  pre- 
pared with  B.  acidopliUus  would  be  admirably  suited  for  such  needs.  Instead 
of  using  the  bulgnricus  culture  an  acidophilus  culture  could  be  used,  thus  provid- 
ing both  the  essential  factors,  milk  and  the  large  numbers  of  the  desirable  or- 
ganism which  is  a  natural  inhabitant  of  the  intestinal  tract." 

Studies  on  the  transformation  of  the  intestinal  (lora,  with  special  refer- 
ence to  the  implantation  of  Bacillus  acidophilus. — I,  Feeding,  experiments 
with  albino  rats,  H.  A.  Cheplin  and  L.  F.  Kettgek  (I'roc.  Xut.  Acad.  Sd..  6 
(1920),  No.  7,  pp.  J,23-Jf26) .—This  is  a  brief  repoft  of  experimental  work  with 
white  rats  in  attempts  to  alter  the  intestinal  flora  by  the  feeding  of  different 
sugars  and  by  the  direct  implantation  of  B.  acidophilus  and  B.  huUjaricus. 

Tlie  addition  to  the  basal  diet  of  bread  and  meat  of  2  gm.  daily  of  lactose  or 
dextrin  caused  a  very  pronounced  transformation  in  the  intestinal  flora  of  the 
rats,  B.  acidophilus  displacing  practically  all  the  other  bacterial  types.  The 
addition  of  1  gm.  of  lactose  or  dextrin  brought  about  a  partial  transformation 
never  exceeding  50  per  cent.  Maltose,  sucrose,  and  glucose  did  not  alter  the 
types  of  bacteria  present.  It  is  pointed  out  tiiat  these  results  are  in  agreement 
with  those  of  Hull  and  Rettger  previously  noted  (E.  S.  R.,  36,  p.  664). 

The  addition  of  1  cc.  of  B.  acidophilus  suspension  of  1  gm.  to  lactose  or  dex- 
trin, or  the  administration  of  2  cc.  daily  of  B.  acidophilus  culture  without  the 
carbohydrates,  produced  the  same  effect  as  the  feeding  of  2  gm.  of  lactose  or 
dextrin.  Repeated  attempts  to  establish  B.  huhjaricus  in  the  alimentary  canal 
of  rats  through  the  administration  of  as  much  as  5  cc.  of  suspension  of  the 
organism  were  entirely  unsuccessful. 

In  di.scussing  the  bearing  of  these  findings  on  the  Metchnikoff  sour  milk 
therapy,  attention  is  called  to  the  fact  that  milk,  when  given  in  suflicient 
amounts,  causes  rapid  development  of  B.  acidophilus  in  the  intestine,  resulting 
at  times  in  the  complete  suppression  of  other  forms  of  bacteria.  The  sugge.s- 
tion  is  made  that  what  Metchnikoff  and  his  pupils  regarded  as  B.  bulgaricus  in 
the  feces  of  animals  and  of  liuman  subjects  was  really  B.  acidophilus. 

"  The  feeding  of  B.  bulgaricus  without  due  regard  to  the  use  of  milk  can  have 
little  or  no  importance  attached  to  it.  The  beneficial  results  which  have  been 
attributed  to  yogurt  and  other  oriental  sour-milk  products  have  in  all  probability 
been  due  to  the  milk  as  such  rather  than  to  the  acid-producing  bacteria  con- 
tained in  these  products." 

Evidence  indicating  a  synthesis  of  cholesterol  by  infants,  J.  L.  G.xmri.e 
and  K.  D.  Blackfan  (Jour.  Biol.  Chem.,  42  (1920),  No.  3,  pp.  -i0i-.}09).— Deter- 
minations of  the  cholesterol  intake  and  excretion  of  four  infants  over  periods 
of  three  days  showed  in  all  cases  a  nmch  larger  excretion  than  intake,  thus  indi- 
cating a  synthesis  of  cholesterol  within  the  organism. 

The  method  of  determining  cholesterol  in  the  milk  consisted  essentially  in 
saponifying  the  sample  with  potassium  hjdroxid  and  separating  the  nousapouj- 
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liable  matter  from  the  soaps  by  shaking  out  with  dilute  alcohol  and  petroleum 
ether.  In  determining  cholesterol  in  the  feces,  a  large  sample  of  the  dried  feces 
was  extracted  with  boiling  alcohol  and  ether  (3:  1)  for  1  hour  under  a  reflux 
condenser.  An  aliquot  was  then  saponified  as  in  the  case  of  the  milk.  This 
method  proved  more  reliable  than  the  direct  method  of  Denis  and  Minot  pre- 
viously noted   (E.  S.  K.,  40,  p.  11). 

ANIMAL  PEODTJCTION. 

Types  and  breeds  of  farm  animals,  C.  S.  Plumb  (Boston  and  London: 
Ginn  &  Co.,  1920,  rev.  cd,  pp.  VII I +820,  pi.  1,  figs.  366).— With  practically 
every  chapter  revised  and  enlarged,  and  with  citations  of  recent  milk,  butter- 
fat,  speed,  and  sale-ring  records,  this  second  edition  retains  the  characteristics 
which  at  once  made  the  first  (E.  S.  R.,  IS,  p.  762)  a  standard  treatise.  Chap- 
ters on  Dexter  cattle,  Corriedale  and  Kai'akul  sheep,  and  Large  Black  and 
Mule-Foot  hogs  liave  been  introduced,  and  several  nearly  defunct  breeds  have 
been  dropped. 

On  the  functional  correlation  of  the  hypophysis  and  the  thyroid,  J.  A. 
Larson  {Anier.  Jour.  Physiol.,  J/9  (1919),  No.  1,  pp.  .55-89). — The  similarity  be- 
tween the  thyroid  and  the  hypophysis  cerebri  (pituitary  body)  in  structure 
and  influence  on  growtli  and  metabolic  processes  led  the  author  to  feed  fresh 
anterior  lobe  of  the  hypophysis  of  the  ox  to  a  series  of  rats  from  which  the  thy- 
roids and  parathyroids  had  been  removed.  These  rats  grew  nuich  better  and 
lived  much  longer  than  the  control  series  of  thyroidectomizied  rats  fed  fresh 
beef  liver. 

There  is  an  extensive  literature  review  of  the  functions  of  the  two  glands  and 
the  chemical  nature  of  their  secretions. 

Further  evidence  on  the  functional  correlation  of  the  hypophysis  and 
the  thyroid,  J.  A.  Larson  (Amer.  Jour.  Physiol.,  53  (1920),  No.  1,  pp.  89-100).— 
The  experiments  reported  in  the  preceding  paper  were  extended  with  similar 
results.  In  addition  it  was  found  that  the  feeding  of  anterior  lobe  accelerated 
the  growth  of  normal  rats  also,  but  to  a  lesser  extent.  It  is  concluded,  there- 
fore, that  some  of  the  results  from  feeding  the  hypophysis  to  rats  lacking  thy- 
roids might  be  attributed  to  the  general  beneficial  action  of  the  pituitary,  but 
that  part  of  the  effect,  at  least,  was  due  to  the  utilization  of  some  substance  in 
the  hypophysis  as  a  substitute  for  the  missing  thyroid  secretion. 

Ratio  of  sires  and  dams  (U.  S.  Dept.  Agr.,  Weekly  News  Letter,  8  (1920), 
No.  8,  p.  8). — From  data  collected  in  the  course  of  the  "better  sii'es,  better 
stock"  campaign,  the  following  ratios  of  male  to  female  breeding  stock  were 
found  in  the  different  classes  of  farm  animals :  Cattle  1 :  18.9,  horses  1 :  16.9, 
swine  1 :  11.5  ;  sheep  1 :  37,  goats  1 :  26.6,  chickens  1 :  23.3,  and  other  domestic 
birds  1 : 8.5. 

Silage  investigations,  A.  C.  Ragsdale  and  M.  H.  Forhman  (Missouri  Sta. 
Bui.  112  (1920),  pp.  22-2Jt). — The  authors  report  success  in  ensiling  shock  corn, 
ear  corn  too  soft  for  cribbing,  and  cornstalks  without  ears. 

Studies  on  the  digestibility  of  sunflower  silage,  W.  E.  Joseph  and  M.  J. 
Blish  (Montana  Sta.  Bid.  134  (1920),  p.  8). — Digestion  trials  were  made  with 
3  steers  during  three  20-day  periods.  Clover  hay  alone  was  fed  during  the 
first  period,  clover  hay  and  sunflower  silage  (1:3)  in  the  second,  and  sun- 
flower silage  alone  in  the  third.  The  silage  was  made  from  Mammoth  Russian 
sunflowers  harvested  at  the  time  20  per  cent  of  the  plants  were  in  bloom.  The 
table  following  summarizes  the  results. 
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Composition  and  digestibility  of  clover  hay  and  siinfloioer  silage  fed  to  steers. 


Feed. 


Composition  (dry  basis). 


Crude 
protein. 


Ether 
extract. 


Crude 
fiber. 


N-free 
extract. 


Ash. 


Digestibility. 


Dry 
matter. 


Crude 
protein. 


Ether 

extract. 


Crude 
fiber. 


N-free 
extract. 


Clover  hay 
[Clover  hay 
Sundower 

[    la.ce 

Simllowur 
luge 


Perct. 
13.77 
13.19 

9.60 

y.  82 


Per  ct. 
1.68 
1.65 

2.47 

2.40 


Per  ct. 
31.70 
30.65 

30.67 

32.66 


Per  ct. 

47.89 
47.76 

48.65 

48.69 


Per  ct. 
4.95 
6.73 

8.60 

6.41 


Per  ct. 
CO.  65 
63.23 

60.35 

57.27 


Per  ct. 

63.28 
60.72 

55.23 

59.88 


Per  ct. 
37.75 
46.49 

77.62 

70.63 


Per  ct. 

51.79 
50.73 

40.81 

42.16 


Per  ct. 
71.66 
73.14 

71.48 

69.75 


It  is  concluded  that  the  digestibility  of  the  sunflower  silage  is  approximately 
the  same  whether  fed  alone  or  in  conjunction  with  clover  hay,  and  that  the 
coefficients  of  digestibility  of  sunflower  silage  resemble  those  of  silage  made  of 
immature  corn. 

[Steer  feeding  evperiments  in  Canada]  (Canada  Expt.  Farms  Rpt.  1919, 
pp.  82,  89,  95,  96,  1J,2,  i55).— It  is  stated  by  J.  A.  Clark  (p.  82)  that  tests  at 
Chaiiottetown,  V.  E.  I.,  indicate  that  blood  meal  is  not  an  economical  supple- 
ment in  steer  feeding. 

In  a  comparison  of  heavy  and  light  steers  fed  identical  rations  at  the  Kent- 
ville,  N.  S.,  I'^xperimental  Station,  reported  by  W.  S.  Blair  (p.  89),  it  was  found 
that  a  lot  of  12  steers,  averaging  1,007  lbs.  in  weight,  made  an  average  daily 
gain  of  1.095  lbs.  per  head  during  the  168  days  of  the  feeding  trial,  while 
12  lighter  steers,  averaging  785  lbs.  in  weight,  gained  at  the  rate  of  1.378  lbs. 
per  day. 

Two  years'  results  at  Nappan,  N.  S.,  are  reported  by  W.  W.  Baird  (pp.  95,  96). 
In  1917-18,  34  beef  steers,  fed  roots  and  grain  in  an  open  shed,  made  an  average 
daily  gain  of  1.58  lbs.  per  head.  Three  smaller  groups  (totaling  8  steers)  were 
kept  loose  in  box  stalls  and  fed  similarly  or  with  silage  added  or  substituted 
for  roots;  the  daily  gains  varied  from  2.4  to  2.67  lbs.  per  steer.  In  1918-19, 
three  lots  of  8  steers  each  were  fed  on  roots  and  grain.  A  lot  of  good  beef 
type  (averaging  1,067  lbs.  at  the  start)  housed  loose  in  a  box  stall  made  a  daily 
gain  of  1.62  lbs.  per  steer.  A  lot  of  poorer  beef  type  (averaging  931  lbs.  in 
weight)  gained  at  the  rate  of  1:87  lbs.  The  third  lot,  which  was  of  mixed 
Shorthorn  and  dairy  breeds  (weighing  1,014  lbs.  per  head),  was  tied  in  a  barn 
and  made  an  average  dally  gain  of  1.875  lbs. 

In  tests  at  Mordon,  Man.,  reported  by  E.  M.  Straight  (p.  142),  it  was  found 
that  15  steers  fed  in  a  barn  for  151  days  made  a  total  gain  per  steer  of  194  lbs. 
and  that  a  similar  group  fed  in  an  open  front  board  shed  gained  151  lbs. 

At  Rosthern,  Sask.,  it  was  found  by  \V.  A.  Munro  (p.  155)  that  a  lot  of 
23  steers  fed  oat  and  barley  chop  and  hay  made  a  total  gain  of  203  lbs.,  whereas 
a  similar  lot  fed  the  same  ration  plus  10  lbs.  of  turnips  made  a  gain  of  295  lbs. 

The  occurrence  of  red  calves  in  black  breeds  of  cattle,  L.  J.  Cole  and 
S.  V.  H.  Jones  {^Visc()nsin  Sta.  Bui.  313  (1020),  pp.  36,  figs.  /,).— The  authors 
show  from  historical  records  that  red  or  red  and  white  animals  formed  part  of 
th(f*foundation  stocks  of  the  Aberdeen-Angus,  Galloway,  and  Holstein-Friesian 
breeds.  Since  black  is  a  simple  Mendel ian  dominant  to  red,  the  occasional 
production  of  red  calves  by  registered  animals  of  the  black  breeds  is  not  sur- 
prising and  should  not  be  considered  a  necessary  or  even  a  probable  Indication 
of  recent  crossbreeding,  and  the  good  name  of  a  breeder  should  not  be  lmpiigTie<l 
because  of  such  an  occurrence.  It  is  pointed  out  that  both  parents  are  e«iually 
16032°— 20 0 
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responsible  for  red  calves,  and  that  the  common  practice  of  blaming  one  or  the 
other  must  be  abandoned. 

Feeding  tests  [with  sheep],  W.  H.  Fairfield  {Canada  Expt.  Farms  Rpt. 
1919,  p.  16/f). — In  a  comparison  between  barley  and  oats  (1:1)  and  screenings 
for  Iamb  feeding  at  Lethbridge,  Alta.,  it  was  found  that  1.06  lbs.  of  screenings 
was  approximately  equal  in  value  to  a  pound  of  the  mixed  grain. 

[Pea  straw  for  feeding  sheep],  H.  Hackedorn  {Washington  Sta.  Bui.  155 
{1920),  pp.  8-10). — A  lot  of  6  lambs  fed  an  average  ration  of  3.49  lbs.  of  pea 
straw  gained  30.8  lbs.  per  head  in  120  days,  beginning  December  18,  1918,  and 
produced  fleeces  averaging  10.17  lbs.  A  similar  lot  fed  an  average  ration 
of  3.42  lbs.  of  alfalfa  hay  gained  43.7  lbs.  per  head  during  the  same  period 
and  produced  fleeces  weighing  10.41  lbs.  Each  of  the  lambs  in  both  lots  re- 
ceived 1  lb.  of  grain  per  day.  The  lower  price  of  the  pea  straw  made  it  a 
more  profltable  roughage  than  the  alfalfa. 

During  an  average  winter  period  of  80  days,  pregnant  ewes  receiving  pea 
straw  and  grain  required  0.16  lb.  more  grain  per  day  than  ewes  on  a  standard 
ration  of  alfalfa  hay  and  0.5  lb.  of  grain.  After  lambing,  a  group  of  7  ewes 
and  9  lambs  were  continued  on  each  of  the  roughages,  the  amount  of  grain 
being  varied  to  secure  an  equal  growth  in  both  groups  of  lambs.  During  the 
first  60  days  of  the  suckling  period  the  alfalfa  hay  lot  consumed  1.9  lbs.  of 
grain  per  ewe  daily,  while  the  pea  straw  lot  consumed  2.93  lbs. 

[Feeding  experiments  with  hogs],  R.  H.  Williams  and  W.  S.  Cunningham 
{A7-izona  Sta.  Rpt.  1918,  pp.  325-328). — Experiments  are  reported  to  show  that 
garbage  is  an  economical  feed  for  hogs,  and  that  well-fed  hogs  grow  better 
than  those  given  only  ordinary  care. 

[Swine  feeding  investigations],  L.  A.  Weavek  {Missouri  Sta.  Bui.  112 
{1920),  pp.  16-19). — Brief  progress  reports  are  made  of  several  swine  feeding 
projects. 

Hominy  feed  v.  corn  for  fattening  swine  on  forage  (pp.  16,  17). — During  an 
86-day  period  on  bluegrass  pasture,  a  lot  of  10  pigs  fed  hominy  feed,  shorts, 
and  tankage  (9:2:1)  made  an  average  daily  gain  of  0.9  lb.  per  head  and  con- 
sumed 4.77  lbs.  of  feed  per  pound  of  gain.  A  similar  lot  on  the  same  pasture, 
and  fed  ground  corn,  shorts,  and  tankage  (9:2:1),  gained  0.97  lb.  per  head 
daily  and  required  4.58  lbs.  of  feed  per  pound  of  gain.  Hogs  receiving  the 
hominy-feed  mixture  and  grazed  on  alfalfa  or  rape  also  made  satisfactory 
gains. 

Semisolid  buttermilk  v.  tankage  as  a  protein  supplement  in  rations  for  fat- 
tening swine  (pp.  17,  18). — Forty  fall  pigs,  divided  into  4  lots,  were  fed  for  49 
days  beginning  March  11,  1919.  Lot  1  received  corn,  shorts,  and  tankage 
(9:2:1),  made  an  average  daily  gain  of  1.93  lbs.,  and  required  4.1  lbs.  of 
feed  per  pound  of  gain,  Lot  2  received  corn,  shorts,  and  semisolid  buttermilk 
(9:2: 1.5),  made  an  average  daily  gain  of  1.94  lbs.,  and  required  4.24  lbs.  of  feed 
per  pound  of  gain.  Lots  3  and  4  were  fed  like  lots  1  and  2,  respectively,  with 
barley  substituted  for  corn.  Lot  3  made  an  average  daily  gain  of  1.85  lbs. 
per  head  and  required  4.27  lbs.  of  feed  per  pound  of  gain.  Lot  4  made  an  aver- 
age daily  gain  of  1.87  lbs.  and  required  4.34  lbs.  of  feed  per  pound  of  gain. 
It  is  concluded  that  1.5  lbs.  of  semisolid  buttermilk  may  be  used  to  replace  a 
IX)und  of  tankage  without  substantial  influence  on  the  rate  or  economy  of  gain. 

Barley  v.  cwn  for  fattening  swine  (p.  18). — From  the  results  of  the  preceding 
experiment  it  is  concluded  that  barley  is  slightly  inferior  to  corn  for  swine 
feeding. 

Fishmeal  v.  tankage  as  a  supplement  to  corn  in  rations  for  fattening  stvine 
(pp.  18,  19). — A  lot  of  10  spring  pigs,  fed  for  49  days,  beginning  September  21, 
1918,  on  corn,  shorts,  and  fishmeal  (9:2:1),  made  an  average  daily  gain  of 
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1.76  lbs.  per  head  and  required  4.41  lbs.  of  feed  per  pound  of  gain.  A  check 
lot  fed  lankase  in  place  of  tislnneal  made  an  average  daily  gain  of  1.45  lbs. 
and  required  5.17  lbs.  of  feed  per  pound  of  gain. 

[Swine  feeding  e.vperinients  in  Canada]  {Canada  Expt.  Farms  Rpt.  1910, 
pp.  21,  22;  IJfS.  159,  16^,  168,  169). — The.se  pages  contain  brief  summaries  of 
swine  feeding  experiments,  including  those  given  more  in  detail  in  the  three 
publications  noted  below. 

I'asture  exp«'rinients  with  swine  at  the  Central  Experimental  Farm  are  re- 
ported by  E.  S.  Archibald  (pp.  21,  22).  A  lot  of  29  pigs  on  one  acre  of  clover 
pasture  selected  concentrates  from  a  self-feeder  in  the  following  proportions: 
Corn  62.2,  shorts  IS.S,  screenings  11.4,  and  tankage  5.6  per  cent.  The  clover 
pasture  had  greater  carrying  capacity  than  either  rape  or  barley  and  pro- 
duced gains  more  cheaply  than  the  latter.  A  group  of  19  sows  on  one  acre 
of  rape  pasture  received  only  a  small  amount  of  grain  for  69  days.  The  litters 
produced  in  this  time  averaged  8.9  pigs  each,  and  of  these  70  per  cent  were 
raisetl.  Fifteen  of  the  sows  were  continued  for  a  month  long(T  on  rape,  hut 
received  a  ration  of  2.3  lbs.  of  grain.  The  litters  averaged  7  pigs,  and  all  were 
raised.  Ten  sows  fed  in  a  dry  lot  on  bran  and  shorts  (1:1)  during  these  99 
days  produced  12  pigs  per  litter  but  raised  only  45  per  cent. 

Tests  with  Berkshire  pigs  at  Scott,  Sask.,  reported  by  M.  J.  Tinline  (p.  159), 
indicated  a  daily  gain  per  head  of  1.98  lbs.  for  self-fed  lots  and  1.32  lbs.  for 
hand-fed  lots.  The  grain  required  for  a  pound  of  gain  was  4.46  and  5.27  lbs., 
respectively. 

Tests  at  Lethbridge,  Alta.,  reported  by  W.  H.  Fairfield  (p.  164),  showed  that 
25  grade  Berkshire  pigs  on  4.9  acres  of  field  peas  made  a  gain  of  260  lbs.  per 
acre  from  August  1  t<>  November  4. 

Value  of  hog  pastures  in  pork  production,  B.  C.  Milne  (Live  Stock  Jour. 
[London],  92  (1920),  No.  2415,  p.  80).— From  2  to  5  years'  work  with  different 
pasture  crops  at  the  Lacombe,  Alta.,  Experimental  Station  are  summarized. 
The  following  average  amounts  (in  pounds)  of  supplemental  grain  w^ere  re- 
quired to  produce  a  pound  of  pork  on  the  different  pastures :  Barley  3.69,  wheat 
4.27,  oats  4.38,  alfalfa  4.64,  rape  4.71.  and  sweet  clover  5.68.  A  pound  of  gain 
in  dry-lot  feeding  was  prQfluced  by  4.93  lbs.  of  grain.  Sweet  clover  was  not 
eaten  readily  by  young  pigs  and  thus  made  rank  growth.  That  this  pasture 
was  less  economical  than  dry-lot  feeding  is  attributed  in  part  to  the  greater 
activity  of  tlie  pigs. 

Oats  provided  the  most  pasture,  carrying  fully  1,000  lbs.  more  pork  per  acre 
than  barley. 

The  cost  of  producing  pork,  G.  H.  Hutton  (Farmer's  Advocate  and  Home 
Jour.,  54  (1919),  No.  137S,  p.  277.  figs.  4). — Average  results  are  reported  of  three 
years'  tests  at  the  Lacombe,  Alta.,  Experimental  Farm  to  determine  the  rela- 
tive economy  of  three  breeds  of  swine  in  producing  pork.  Pigs  in  the  first 
test  (winter  of  1916)  were  fed  in  the  dry  lot  on  oats,  barley,  and  tankage. 
The  1917  pigs  were  fed  shorts  and  tankage  and  had  access  to  timothy  and 
alsike  clover  pasture.  The  1918  pigs  were  on  a  rape  pasture  and  received  grade 
A  screenings  and  tankage. 

The  Yorkshire  pigs  required  4.09  lbs.  of  concentrates  for  a  pound  of  gain, 
the  Duroc-Jerseys  4.69  lbs.,  and  the  Berkshires  4.71  lbs.  The  dressing  percen- 
tages (based  on  weights  before  shipping)  in  1917  and  1918  averaged  74.62  for 
the  Yorkshires,  74.47  for  the  Duroc-Jerseys,  and  72.05  for  the  Berkshires.  The 
Yorkshire  sows  averaged  10.8  pigs  per  litter  and  raised  7  to  weaning,  the 
Berkshires  averaged  9.1  at  liirth  and  raised  6.4,  and  ttie  Duroc-Jerseys  aver- 
aged 8.4  and  raised  7.4. 
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The  value  of  recleaned  screenings,  W.  C.  McKillican  (Saskatchetvan 
Farmer,  9  (1919),  No.  6,  p.  17). — This  is  a  report  from  the  Brandon,  Man., 
Experimental  Farm  of  the  results  of  a  49-day  comparison  between  barley  chop 
and  recleaned  screenings  for  feeding  125-Ib.  shotes.  The  screenings  were  of 
the  sort  formerly  known  as  "  grade  A,"  and  now  called  "  standard  stock  food." 
They  consisted  chiefly  of  broken  and  shrunken  wheat  and  wild  buckwheat,  with 
small  amounts  of  oats  and  flaxseed. 

The  tests  began  December  3,  1918,  and  12  lots  of  10  hogs  each  were  employed, 
each  grain  mixture  tested  being  fed  to  2  lots.  A  small  amount  of  tankage  was 
fed  to  each  lot,  and  the  grain  mixtures  were  given  according  to  appetite.  The 
amounts  of  the  respective  grain  mixtures  consumed  per  pound  of  gain  were  as 
follows :  Barley  alone,  4.53  lbs. ;  screenings  alone,  4.43  lbs. ;  barley  and  red  dog 
(3:1),  4.32  lbs.;  screenings  and  red  dog  (3:1),  4.51  lbs.;  barley  and  shorts 
(3:1),  4.54  lbs;  and  screenings  and  shorts  (3:1),  4.66  lbs.  The  gains  were 
quite  uniform  from  lot  to  lot,  and  it  is  concluded  that  the  screenings  were  fully 
equal  to  barley  for  finishing  hogs. 

.  Barley  v.  corn  for  breeding  gilts,  J.  M.  Evvaed  and  R.  Dunn  (Swine 
World,  8  (1920),  No.  S,  pp.  26,  27;  also  in  Duroc  Bui.  and  Live  Stock  Farmer, 
16  (1920),  No.  20,  pp.  50,  52).— Five  lots  of  130-lb.  pregnant  gilts  were  fed  for 
about  five  months  at  the  Iowa  Experiment  Station  beginning  November  14,  1918. 
The  check  lot  received  shelled  corn  (averaging  3.68  lbs.  per  head  daily),  tank- 
age (0.2  lb.),  and  ground  alfalfa  (0.2  lb.),  and  made  a  daily  gain  of  0.77  lb.  per 
head.  Barley  prepared  in  one  of  four  ways  replaced  the  corn  in  the  rations  of 
the  other  lots,  the  amount  of  barley  being  adjusted  to  secure,  so  far  as  possible, 
the  same  gain  as  the  check  lot.  From  the  feed  consumption  and  gains  it  was 
computed  that  for  wintering  gilts  1  lb.  of  corn  is  equal  in  value  to  1.05  lbs. 
dry  ground  barley,  1.13  lbs.  soaked  ground  barley,  1.24  lbs,  dry  whole  barley, 
or  1.25  lbs.  soaked  whole  barley. 

Barley  for  fattening  pigs,  F.  B.  Morrison  and  G.  Bohstedt  (Wis.  Farmers' 
Insts.  Bui.  32  (1919),  pp.  96-103,  figs.  2;  also  in  Hoard's  Dairyman,  57  (1919), 
No.  15,  pp.  773,  776,  figs.  3). — A  feeding  exberiment  with  10  lots  of  hogs  averag- 
ing 128.8  lbs.  in  weight  was  begun  at  the  Wisconsin  Experiment  Station  Feb- 
ruary 14,  1919.  Lot  1  consisted  of  10  shotes,  the»  others  of  5.  The  feeding 
methods  compared  and  the  main  results  are  indicated  in  the  following  table : 

Comparisons  of  supplements   to  barley   for  fattening  130-pound   hogs   and   of 
methods  of  preparing  harley. 


Lnt 
No. 


Character  of  feeds.  (Each  self- 
fed  unless  indicated.  Barley 
ground  except  in  lot  5.) 


Shelled  com,  tankage 

Barley,  tankage 

Barley  (hand  fed),  tankage 

Soake'd  barley  (hand  fed),  tank- 
age (hand  fed) 

Soaked  whole  barley  (band  fed), 
tankage  (hand  fed) 

Barley,  shorts 

Barley,  linseed  meal 

Barley,  skim  milk  (hand  fed). 

Barley,  whey  (hand  fed) 

Barley,  whey  (hand  fed),  lin- 
seed meal  (hand  fed) 


Average  ration. 


Grain. 


Lhs. 
7.5 

7.7 
7.4 

7.4 

6.6 
.5.6 
5.  .5 
7.2 
S.4 

7.4 


Supple- 
ment. 


0.72 

..54 
.39 

.37 

.37 

.76 

.43 

7.70 

15.90 

(0 


Daily 

gain 

per 

head. 


Lhs. 
2.14 
1.95 
1.81 

1.97 

1.13 
1.27 
1.22 
2.10 
2.  53 

2.33 


Time 

re- 
quired 

to 
reach 
22.5- 
pound 
weight. 


Dnus. 
4.5.0 
49.5 
53.0 

49.0 


46.0 
3S.0 


Peed  per  pound 
of  gain. 


Grain. 


Lbs. 
3.50 
3.95 
4.09 

3.77 

5.S2 
4.  .39 
4.  .52 
3.45 
3.31 

3.16 


Supple- 
ment. 


Lhs. 
0.34 
.28 
.22 

.19 

.33 

.60 

.36 

3. 66 

6.29 

(}) 


Feed  cost  of 
pound  of  gain. 


Farm 
price. 


Cts. 
9.92 
8.83 
8.74 

8.00 

12.02 
9.44 
9.  .57 

8.72 
8.14 

8.21 


Pur- 
chase 
price. 


0.9. 

10. 55 
9.50 
9.44 

8.64 

13.01 
10.18 
10.31 

9.31 

8.70 

8.75       1 


Whey,  15.4;  linseed  meal,  0.17  pounds. 


2  Whey,  6.04;  linseed  meal,  0.07  pounds. 
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The  two  price  sche<luU>s  dificr  in  tlie  charge  for  grain.  Average  Mllwauliee 
prices  (corn,  $1.38;  barley,  92  cts.  a  bushel)  were  used  for  the  "purcha.se" 
price  and  the  "  farm  "  price  was  taken  as  10  cts.  lower  for  corn  and  8  cts. 
lower  for  barley.  A  charge  of  5  cts.  a  bushel  was  added  for  grinding  barley. 
The  prices  per  ton  of  the  purchased  supplements  were:  Tankage,  $110;  shorts 
(standard  middlings),  $44;  and  linseed  meal,  $67.50.  Half  the  farm  price  of  a 
bushel  of  com  was  taken  as  the  price  of  100  lbs.  of  skim  milk.  Whey  was 
charged  at  half  the  price  of  skim  milk. 

The  outstanding  feature  of  the  experiment,  in  the  authors'  opinion,  was  the 
marked  success  with  barley  and  whey,  a  ration  low  in  protein.  Dry  ground 
barh'y  is  •considered  an  excellent  substitute  for  corn  in  swine  fattening. 

Soft  pork  studies,  J.  M.  Scott  (Florida  Sta.  Bui.  157  {1920),  pp.  67-75).— 
This  is  mainly  an  announcement  of  the  successful  sampling  of  the  fat  of  liv- 
ing hogs  in  order  to  determine  the  changes  in  melting  point  during  the  progress 
of  a  feeding  experiment.  The  fat  is  removed  from  a  2-in.  incision  in  the  ham 
and  the  opening  is  closed  with  a  few  stitches.  The  site  of  the  incision  is  dis- 
infected before  and  after  the  operation.  This  procedure  was  found  not  to  inter- 
fere with  growth. 

The  protocol  of  a  preliminary  experiment  is  presented  to  Illustrate  the  uses 
of  the  method.  Nine  hogs  were  fed  during  two  44-day  periods  and  the  initial 
melting  points  varied  from  35.5  to  40.5°  C.  The  three  hogs  with  fat  of  highest 
melting  point  received  peanuts  alone  during  the  first  period  and  a  mixture  of 
corn,  shorts,  peanut  feed,  and  skim  milk  during  the  .second  period.  By  the 
end  of  the  first  period  the  melting  points  had  declined  about  4°,  and  at  the  end 
of  the  second  period  they  had  returned  almost  to  their  original  state.  The 
three  hogs  with  fat  of  the  lowest  melting  points  received  a  mixed  feed  through- 
out and  the  melting  points  steadily  increased.  Of  the  remaining  hogs,  two 
showed  decrease  in  melting  points  during  the  second  feeding  when  on  peanuts 
alone,  and  one  showed  increase.  The  detection  of  individual  idiosyncrasies  of 
this  sort  is  considered  one  of  the  advantages  of  the  sampling  method. 

[Feeding  records  of  Canadian  horses]  (Cauadfi  Expt.  Farms  Rpt.  1919,  pp. 
106,  107,  112,  US). — The  year's  feeding  records  of  a  Percheron  colt  and  a 
Percheron  filly  at  Ste.  Anne  de  la  Pocatiere,  Que.,  are  recorded  by  J.  Begin 
(pp.  106,  107).  These  are  continuations  of  the  records  noted  in  the  preceding 
report  (E.  S.  R.,  41,  p.  570). 

Feeding  records  at  Cap  Rouge,  Que.,  Experimental  Station  are  reported  by 
G.  A.  Langelier  (pp.  112,  113).  They  include  a  colt  and  4  fillies  up  to  the 
age  at  which  they  were  broken  to  harness  and  also  the  records  of  2  working 
horses. 

Feeding  vpork  horses  on  corn  silage,  R.  H.  Wilxiams  and  W.  S.  Cunning- 
ham {Arizona  Sta.  Rpt.  1918,  pp.  328,  329).— It  is  reported  that  horses  at  the 
Prescott  dry  farm  consumed  from  32.5  to  122.5  lbs.  of  corn  silage  per  head 
daily  during  the  summer.  The  average  daily  consumption  was  nearly  75  lbs. 
per  head.    No  injurious  results  were  noted. 

Oat  straw  as  winter  roughness  for  farm  work  horses,  E.  A.  Trowbridge 
{Missouri  Sta.  Bui.  172  {1920),  pp.  15,  16,  figs.  2).— Twelve  horses  doing  winter 
farm  work  were  maintained  for  70  days  in  satisfactory  condition  on  oat  straw 
and  a  grain  ration  composed  of  corn,  oats,  and  bran  (2:2:1)  plus  a  little  linseed 
meal. 

Marine  algae  as  feed  for  work  horses,  Lapicqtte  and  Brocq-Roussetj 
{Compt.  Rend.  Acad.  Sd.  [Paris],  170  {1920),  No.  26,  pp.  1601-1603).— Laminaria 
flexicaulis,  a  seed  weed,  was  found  to  be  a  satisfactory  substitute  for  oats  in 
horse  feeding.    Much  of  the  salt  was  removed  before  xise. 
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[Poultry  experiments  in  Canada]  (Canada  Expt.  Farms  Rpt.  1919,  pp.  34, 
35,  llJf,  115,  180).— A  report  by  F.  C.  Elford  of  the  work  at  Lethbridge,  Alta. 
(pp.  34,  35),  includes  the  following  determinations  of  breed  averages  for 
percentages  of  fertile  eggs :  Barred  Plymouth  Rocks  77.9,  White  Wyandottes 
57.5,  White  Leghorns  88,  and  Rhode  Island  Reds  80.8.  The  numl)er  of  eggs  set 
per  hatched  chick  were,  respectively,  2.8,  3.1.  2.1,  and  3.  In  comparing  hens 
and  pullets  it  was  found  that  73.7  per  cent  of  the  hens'  eggs  were  fertile,  and 
that  2.4  eggs  were  i-equired  to  secure  one  chick.  Of  the  pullet  eggs  79.8  were 
fertile  and  2.9  eggs  were  required  for  a  chick.  In  a  comparison  of  hatching 
dates  of  Barred  Plymouth  Rock  pullets  it  was  found  that  a  pen  hatched  April 
21  produced  more  eggs  from  November  to  March  than  pullets  hatched  either  in 
March  or  in  May. 

In  feeding  experiments  at  Cap  Rouge,  Que.,  reported  by  G.  A.  Langelier  (pp. 
114,  115),  it  was  found  that,  as  measured  by  egg  production  of  pullets  in  the 
winter,  skim  milk  is  superior  to  beef  scrap  and  dried  clover  leaves  better  than 
swede  turnips.    Snow  can,  in  case  of  necessity,  be  used  in  place  of  water. 

At  Invermere,  B.  C,  it  is  reported  by  G.  E.  Parham  (p.  180)  that  the  average 
Barred  Plymouth  Rock  pullet  consumed  84.2  lbs.  of  feed  per  year,  or  7.5  lbs. 
per  dozen  eggs.  It  was  also  found  that  Barred  Plymouth  Rock  chicks  at  the 
age  of  10  weeks  had  consumed  5.5  lbs.  of  feed  each  and  that  at  20  weeks  they 
had  consumed  19.75  lbs. 

Value  of  sour  milk,  beef  scrap,  cottonseed  meal,  gluten  meal,  and  oil 
meal  in  rations  for  egg  production,  H.  L.  Kempster  {ilissouri  Sta.  Bill.  172 
(1920),  pp.  36,  37). — Tn  two  experiments  meat  scrap,  or  cottonseed  meal,  or  both, 
were  added  in  varying  proportions  to  the  mash  fed  to  AVhite  Leghorn  hens.  In 
general  the  liens  produced  eggs  most  economically  when  a  quarter  or  a  third 
of  the  mash  was  composed  ot  meat  scrap.  Cottonseed  meal  did  not  increase 
the  efficiency  of  the  ration  and  when  fed  alone  was  very  uneconomical. 

Gluten  meal  and  linseed  meal  were  not  specifically  mentioned  as  part  of  the 
rations  of  any  pen. 

How  to  select  good  layers,  F.  E.  Mussehl  (Nebraska  Sta.  Circ.  12  (1920), 
pp.  8,  figs.  5). — The  author  describes  the  physical  characteristics  that  are  sup- 
posed to  indicate  laying  capacity  in  hens. 

Absence  of  xenia  in  ostrich  eggs,  J.  E.  Duerden  (Jour.  Heredity,  9  (1918), 
No.  6,  pp.  2Jf3-245,  fig.  1). — The  egg  of  the  North  African  ostricli  (Struthio 
camelus)  is  almost  round  and  the  surface  is  smooth,  while  the  egg  of  the  South 
African  species  (S.  australis)  is  definitely  oval  and  the  respiratory  pits  are 
large  and  conspicuous.  In  the  author's  experiments,  when  the  hen  of  one 
species  was  mated  to  the  cock  of  the  other,  the  hen  invariably  laid  eggs  char- 
acteristic of  her  species. 

DAIRY  FARMING— DAIRYING. 

Influence  of  nutrition  of  heifers  and  the  age  of  breeding  iipon  their  sub- 
sequent development,  A.  C.  Ragsdale  and  W.  W'.  Swett  (Missouri  Sta.  Bui. 
172  (1920),  pp.  21,  22). — Studies  on  the  protein  requirements  for  growth  (E.  S. 
R.,  41,  p.  676)  were  continued  with  12  lieifers.  It  is  noted  that  neither  Hol- 
steins  nor  Jerseys  made  normal  gains  on  an  8  per  cent  protein  plane,  and  that 
on  a  35  per  cent  plane  the  gains  of  the  Jerseys  were  only  slightly  above  normal, 
while  the  Holstein  gains  were  greatly  in  excess  of  normal.  From  these  and  the 
earlier  results  it  is  concluded  that  "  the  Jerseys  can  not  make  normal  gains  on 
a  ration,  which,  figured  on  the  same  basis,  is  adequate  for  Holsteins." 

Experimental  feeding  [of  dairy  stock],  G.  A.  Langelier  (Canada  Expt. 
Farms  Rpt.  1919,  pp.  110,  111). — Continuing  work  previously  noted   at   Cap 
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Rouge,  Que.  (E.  S.  R.,  41,  p.  572),  the  author  reports  that  the  average  feed 
consumed  by  heifers  until  calving  time  (about  20  months)  was  092  lbs.  whole 
milk,  5,993  lbs.  skim  milk,  780  lbs.  grain,  2,902  lbs.  hay,  177  lbs.  green  feed, 
4,320  lbs.  roots,  and  5,000  lbs.  silage,  together  with  97  days  of  pasture. 

Dairy  cow  feeding  experiments,  L.  Fostkk  and  J.  R.  Meeks  {New  Mexico 
Sta.  Bui.  122  (1920),  pp.  J,0,  fig.  i).— The  first  part  of  this  bulletin  deals  with 
the  comparison  between  alfalfa  hay  alone  and  alfalfa  hay  plus  corn  silage  as 
feeds  for  dairy  cows.  The  results  of  a  previously  reported  experiment  are  re- 
printed from  Bulletin  98  (E.  S.  K.,  33,  p.  872),  and  two  additional  experiments 
are  reported.  These  were  conducted  from  January  to  May  in  1910  and  1917. 
Two  groups  of  cows  were  used  in  each,  and  these  were  fetl  during  four  25-day 
periods  by  the  reversal  method. 

"  Taking  the  average  of  the  two  experiments,  the  addition  of  a  30-lb.  ration 
of  corn  silage  to  an  alfalfa  hay  and  grain  ration  made  a  saving  of  30  per  cent 
of  the  hay,  but  it  did  not  reduce  the  cost  of  the  ration.  It  re<iuired  three  tons 
of  silage  to  replace  one  ton  of  alfalfa  hay.  Considering  the  hay  at  $10  per  ton 
and  the  silage  at  $3.50  per  ton,  there  was  little  difference  in  the  cost  of  the  two 
rations ;  but  the  milk  product  of  the  alfalfa  ration  was  4  per  cent  greater  than 
that  of  the  silage,  and  the  butter  2.4  per  cent  greater." 

The  second  part  of  the  bulletin  deals  with  the  comparison  between  beet  pulp 
and  corn  silage  for  dairy  cows  and  is  a  detailed  report  of  an  experiment  pre- 
viously noted  from  the  1915  report  of  the  station  (E.  S.  R.,  34,  p.  774). 

Growth  of  green  crops  on  arable  land  for  dairy  cows,  R.  G.  White  (In 
Rpts.  on  Expts.  1917-1919,  Univ.  Col.  No.  M'ales,  Bangor,  Dept.  Agr.,  pp. 
J/l-ol). — Preliminary  experiments  to  determine  a  soiling  system  suited  to  con- 
ditions in  North  Wales  are  reported.  "  By  sowing  suitable  mixtures  of  oats 
and  peas  or  vetches,  a  succession  of  very  useful  green  food  to  supplement  the 
failing  pastures,  and  to  take  the  place  of  purchased  cake,  etc.,  can  be  secured 
In  July  and  August." 

Cottonseed  cake  for  dairy  cows,  R.  H.  Williams  and  W.  S.  Cunningham 
(Arizona  Sta.  Rpt.  1918,  pp.  330-333) .—Three  lots  of  3  or  4  cows  each  were  fed 
by  the  reversal  method  during  three  28-day  periods  on  the  following  rations : 
(1)  Alfalfa  hay  15  lbs.,  corn  silage  40  lbs.;  (2)  alfalfa  hay  22  lbs.,  cottonseed 
cake  4  lbs. ;  and  (3)  alfalfa  hay  11  lbs.,  silage  40  lbs.,  and  cottonseed  cake  3  lbs. 
Ration  2  produced  459.7  lbs.  of  milk  and  20.8  lbs.  of  fat  more  than  ration  1, 
and  590.8  lbs.  of  milk  and  20.2  lbs.  of  fat  more  than  ration  3.  It  is  concluded 
that  it  was  the  alfalfa  hay  rather  than  the  cottonseed  cake  of  ration  2  which 
increased  the  production. 

The  use  of  poppy  seed  cake  as  a  cattle  food  and  its  effect  on  yield  of 
milk  and  composition  of  the  butter  fat,  H.  E.  Axnett  and  Jatindra  NatH 
Sen  (./our.  Agr.  Sri.  [England],  9  (1919),  No.  J,,  pj,.  J,16-429,  figs.  7).— Feeding 
experiments  with  one  cow  and  two  Murrai  buffaloes  in  India  indicated  that 
the  substitution  of  poppy  seed  oil  cake  for  mustard  seed  cake  is  without  influ- 
ence on  the  yield  of  milk,  the  percentage  of  fat,  the  relative  proportions  of 
volatile  and  nonvolatile  fatty  acids  in  the  fat  (Reichert-Meissl  and  Polenske 
numbers),  the  saponification  value  of  the  fat,  or  tlie  butyro-refractometer  read- 
ings. The  reputed  effects  of  poppy  seed  cake  in  producing  drowsiness  and 
watery  milk  were  not  observed.  The  cow  received  2  lbs.,  and  each  buffalo  3 
lbs.,  of  the  poppy  seed  cake  per  day  for  44  days. 

Jerseys  as  economical  producers  of  milk,  H.  Corner  (Jour.  Brit.  Dairy 
Farmers'  Assoc.  32  (1920),  pp.  18-29,  figs.  2). — The  author  cites  milk  production 
records  of  British  Jerseys,  and  states  that  he  has  made  computations  indicating 
high  yields  per  unit  of  feed  consumed. 
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Official  testing  of  dairy  cattle,  A.  C.  Ragsdale  and  C.  W.  Tttrner  (Missouri 
^tn.  Circ.  06  (1920),  pp.  12,  fif/s.  5). — This  publication  discusses  the  value  of 
official  tests,  summarizes  the  breed  requirements  for  advanced  registry,  gives 
rules  for  the  supervision  of  official  tests,  and  suggests  methods  of  fitting  cows 
for  the  test. 

Daily  variations  in  milk  test,  W.  M.  Singleton  {Neic  Zeal.  Jour.  Agr.,  20 
(1920),  No.  6,  pp.  SJt6~3Jf9). — A  few  data  are  cited  from  the  certificate-of-record 
work  of  the  New  Zealand  Department  of  Agriculture. 

The  influence  of  the  condition  at  parturition  on  the  composition  of  milk 
and  butter  fat,  L.  S.  Palmer  (Missouri  Sta.  Bui.  172  (1920),  p.  2i).— The  cow 
used  in  making  previous  observations  of  this  series  (E.  S.  R.,  41,  p.  677) 
calved  in  good  condition  in  July,  1918,  and  was  kept  on  a  high  protein  plane 
for  about  two  months.  The  treatment  failed  to  increase  the  fat  and  protein 
content  of  the  milk,  despite  the  fact  that  a  poor  condition  at  parturition  and 
a  low  protein  plane  had  in  previous  years  seemed  to  depress  the  fat  and  pro- 
tein content  of  the  milk.  It  is  concluded  that  the  abnormally  low  protein  and 
fat  content  of  this  cow's  milk  is  independent  of  the  condition  at  calving  and 
the  plane  of  nutrition.  It  has  been  decided,  therefore,  to  abandon  the  observa- 
tions on  this  animal. 

On  the  destruction  of  bacteria  in  milk  by  electricity,  J.  M.  Beattie  and 
F.  C.  Lewis  (Natl.  Health  Ins.,  Med.  Research  Com.  [Gt.  Brit.'],  Spec.  Rpt.  Ser., 
No.  49  (1920),  pp.  32,  figs.  S). — The  authors  report  observations  indicating  the 
destruction  of  colon  and  tubercle  organisms  and  most  of  the  other  bacteria  in 
millc  subjected  to  an  alternating  electric  current.  ]VIost  of  the  results  were 
published  in  preliminary  papers  (E.  S.  R.,  35,  pp.  176,  378), 

The  essential  feature  of  the  apparatus  used  is  a  horizontal  "  lethal  tube " 
of  glass,  through  which  the  milk  flows  continuously,  passing  three  copper  elec- 
trodes, one  in  the  middle,  and  one  at  each  end.  The  proper  current  and  voltage 
is  a  function  of  the  length  and  diameter  of  the  lethal  tube  and  the  rate  of 
milk  flow  in  a  way  not  clearly  formulated,  but  it  is  apparently  expected  that 
these  relationsliips  will  be  determined  empirically  for  each  machine  of  different 
dimensions  and  capacity.  Since  approximate  sterilization  of  milk  was  secured 
after  16  seconds  exposure  to  tlie  current,  during  which  the  temperature  was 
above  55"  C,  (131°  F,)  for  the  last  4  seconds  only,  the  end  temperature  being 
64°,  it  is  concluded  that  the  bactericidal  effect  is  due  directly  to  the  current 
and  not  to  tlie  heat  generated.  However,  it  is  mentioned  tiiat  unpublished 
results  with  a  similar  apparatus  led  Sir  Oliver  Lodge  and  R.  F.  C.  Leith  to 
doubt  this  conclusion,  and,  to  judge  from  tlie  ii'.troductory  note,  the  Medical 
Research  Committee  shares  this  skepticism.  See  also  the  recent  work  of  Ander- 
son and  Finkelstein  (E.  S.  R.,  42,  p.  875). 

Suggestions  regarding  the  control  of  municipal  milk  supplies,  H  A, 
Harding  and  M.  J.  Prucha  (Jour.  Dairy  Sci.,  S  (1920),  No.  2,  pp.  107-121).— 
The  central  idea  in  this  discussion  is  essentially  that  in  Harding's  paper  on 
simplified  milk  inspection  (E.  S.  R.,  41,  p.  775),  but  the  suggestions  are  less 
concrete. 

"The  consuming  public  desires  a  milk  which  is  safe,  rich,  clean,  and  sweet. 
Any  system  of  control  which  they  understand  is  striving  to  provide  them  with 
such  an  article  tends  to  enlist  their  support.  Most  workers  in  milk  improvement 
will  insist  that  these  are  precisely  the  objects  which  they  have  had  constantly 
in  view.  However,  so  long  as  their  private  and  public  statements  are  directed 
primarily  toward  minimum  legal  limits  of  composition,  barn  scores,  and  bac- 
terial counts,  it  is  a  fair  question  as  to  how  much  the  public  is  to  be  blamed  for 
not  appreciating  the  connection  between  such  things  and  the  characteristics  of 
a  milk  supply  in  which  the  public  is  interested." 
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Tlie  trend  of  the  dairy  industry  in  Canada,  J.  A.  Ruddick  et  al.  {Agr.  Guz. 
Canada,  7  (1<J20),  No.  4,  pp.  311-313,  318-325).— These  pages  contain  a  series  of 
brief  statistical  articles  dealins  \\ith  the  manufacture  of  dairy  products  in  l'.)l'.) 
and  preceding  years  in  the  Doniini(jn  as  a  whole,  and  in  Prince  Edward  Island, 
Nova  Scoda,  New  Brunswick,  Ontario,  Manitoba,  Saskatchewan,  and  Alberta. 

The  milk  industry,  [It.]  S.  Williams  {Jour.  Farmers'  Club  [Loudon'],  I'Jli), 
May,  pp  59-'iJ). — Some  account  is  given  of  the  policies,  woric.  and  handicaps  of 
the  Ilesearch  Institute  of  Dairying  established  in  1913  at  University  College, 
Reading,  and  al.so  notes  on  the  activities  of  the  Associated  Milk  Producers' 
Council,  an  organization  of  dairy  farmers  whose  main  purpose  appears  to  be 
self-instruction  in  the  sanitary  aspects  of  milk  production.  The  paper  is  fol- 
lowed by  a  general  discussion. 

Dairy  farming  in  Switzerland  in  1  919,  J.  Loxg  {Jour.  Brit.  Dairy  Farmers' 
Assoc..  32  {1920),  pp.  30--'i2). — Observations  made  in  Switzerland  in  1919  and 
previous  years  are  recorded. 

"  Dairy  farming  in  Switzerland  is  successful  chiefly  on  account  of  the  abun- 
dance of  grass  which  the  cultivated  lands  provide  for  stall  feeding  in  summer 
and  for  the  production  of  hay  for  use  in  winter."  The  excellence  of  the  soiling 
crops  is  attributed  mainly  to  the  system  of  seed  control  which  the  author  has 
discussed  elsewhere  (E.  S.  R.,  29,  p.  337). 

The  butter  industry,  O.  F.  Hunzikeb  {LaGrange,  III.:  Author,  1920,  pp. 
611,  figs.  115). — One  of  the  purposes  of  this  volume  is  to  acquaint  investigators 
with  "the  real  problems  of  the  butter  industry."  The  topics  discussed  include 
the  history  of  the  butter  industry,  creamery  organization,  the  buying  of  milk 
and  cream,  cream  separators,  and  the  grading,  sampling,  neutralization,  pas- 
teurization, and  ripening  of  cream ;  churning,  washing,  salting,  working,  pack- 
ing, marketing,  storing,  and  scoring  the  butter;  the  overrun,  butter  defects, 
whey  butter,  and  renovated  butter ;  the  chemical,  physical,  and  biological  prop- 
erties of  butter  and  butter  standards  and  definitions. 

Mottles  in  butter — their  causes  and  prevention,  O.  P.  Hunzikee  and 
D.  F.  HosMAN  {Jour.  Dairy  Sci.,  3  {1920),  No.  2,  pp.  11-106,  figs.  19).— The 
authors  report  gross  and  microscopic  observations  on  butters  made  in  a  series 
of  experimental  churnings. 

Mottles  appeared  only  in  salted  butter  that  was  improperly  worked.  The 
deep  yellow  patches  in  mottled  butter  contained  relatively  large  and  relatively 
few  water  droplets,  whereas  the  white  dapples  contained  a  multitude  of  minute 
droplets.  It  is  concluded  that  the  presence  of  salt  disturbs  the  water-in-fat 
emulsion  and  that  uniformity  in  the  emulsion  is  restored  by  the  process  of 
working. 

"  In  order  to  prevent  mottles,  butter  must  be  worked  sufficiently  to  accomplish 
this  fusion  and  reemulsification  of  water  and  brine.  This  point  is  usually 
reached  when  the  butter  has  been  reduced,  by  working,  to  a  plastic,  tough,  and 
waxy  body.  The  working  must  be  uniform  throughout  the  churn;  overloaded 
workers  and  workers  improperly  set,  loose,  or  slipping,  will  not  work  butter 
evenly  and  are  prone  to  produce  mottled  and  wavy  butter." 

The  cause  and  control  of  "  buttons  "  in  sweetened  condensed  milk,  L.  A. 
Rogers,  A.  O.  Dahlbkrg,  and  A.  C.  Evans  {Jour.  Dairy  Sci.,  3  {1920),  No.  2, 
pp.  122-135,  figs.  6). — Tlie  authors  report  observations,  made  in  the  laboratories 
of  the  Dairy  Division  of  the  U.  S.  Department  of  Agriculture,  indicating  that 
the  hard  reddish-brown  lumps  of  curd  occurring  on  sweetened  condensed  milk 
and  known  as  buttons  are  caused  by  the  enzyms  produced  by  Aspergillus  repens 
and  possibly  other  molds.  Contamination  probably  occurs  after  the  milk  leaves 
the  condensing  pans.  Sealing  the  cans  under  a  20-in.  vacuum  was  found  to  be 
an  effective  means  of  control,  as  the  molds  require  oxygen  for  growth. 
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[The  churning  and  whipping  of  cream,  and  fillers  for  ice  cream],  E.  G. 

WooDWAKi)  (Washington  Sta.  Bid.  155  {1920),  pp.  20,  21). — Brief  progress  reports 
are  presented  showing  (1)  that  pasteurization  may  prevent  tlie  frothing  of 
cream  and  tlie  resulting  difficulty  in  churning;  (2)  that  cream  containing  30 
per  cent  fat  may  be  whipped  more  readily  than  cream  either  richer  or  poorer 
in  fat;  (3)  that  the  addition  of  sugar  or  condensed  milk  to  cream  increases  the 
whipping  capacity;  Jind  (4)  that  gelatin  is  a  more  desirable  filler  for  ice  cream 
llian  commercial  ice  cream  powder,  gum  tragacanth,  or  cornstarch. 

VETERINARY  MEDICINE. 

Proceedings  of  the  thirty-seventh  annual  convention  of  the  Pennsylvania 
State  Veterinary  Medical  Association  (Penn.  State  Vet.  Med.  Assoc.  Proc, 
37  {1920),  pp.  10 i). — Pnpers  here  presented  are  as  follows:  Some  Observa- 
tions Made  in  General  Practice,  H.  E.  Bender  (pp.  7-13)  ;  Ruminatorics  in 
Impaction  and  Atony  of  the  Rumen,  by  L.  A.  Klein  (pp.  13-23)  ;  Federal  Meat 
Inspection:  How  Obtained  and  How  Conducted,  by  C.  S.  Rocliwell  (pp.  23-29)  ; 
Scope  and  Policy  of  the  [Pennsylvania]  Bureau  of  Animal  Industry,  by  T.  E. 
Munce  (pp.  35-44)  ;  Sterility  and  Abortion  Worlc,  by  C.  Way  (pp.  50-62)  ;  Suc- 
cess of  the  Present  Methods  of  Treatment  for  Abortion  and  Sterility,  by  S.  E. 
Young  (pp.  62-65)  ;  Tuberculosis  Control  in  Pennsylvania,  by  S.  E.  Bruner  (pp. 
65-71)  ;  Differential  Diagnosis  of  Hog  Cholera,  l)y  E.  A.  Cahill  (pp.  71-70)  ; 
Hog  Cholera,  With  Special  Reference  to  Differential  Diagnosis,  l\v  A.  Eiohhorn 
(pp.  77-84)  ;  and  Hog  Cholera  Control,  by  R.  M.  Staley  (pp.  84-89). 

Eighth  annual  report  of  the  commissioner  of  animal  industry  for  the 
year  ending  November  30,  1919,  L.  H.  Howard  {Ann.  Rpt.  Commr.  Anhn. 
Indus.  [yl/os«.],  8  {1919),  pp.  57,  figs.  //). — This  report  deals  in  particular  with 
the  occuri-ence  of  infectious  diseases  of  live  stock  and  control  work  therev/ith. 

Report  of  the  chief  veterinary  surgeon  for  the  year  1919,  J.  M.  Sinclatb 
{South.  Rhodesia,  Chief  Vet.  Surg.  Rpt.  1919,  pp.  8). — This  deals  with  the  occur- 
rence of  and  control  worlv  witli  Ihe  more  important  infectious  diseases  of  live 
stock  in  Southern  Rhodesia  during  the  year. 

Report  of  the  veterinary  bacteriologist  [for  the  year  1919],  L.  E.  W. 
Bevan  {South.  Rhodesia,  Chief  Vet.  Surg.  Rpt.  1919,  pp.  9-17). — A  brief  report 
of  the  more  important  work  of  the  year. 

Anaphylaxis  and  allied  phenomena  in  relation  to  disease,  T.  H.  Boughton 
{Jour.  Lab.  and  Clin.  Med.,  5  {1920),  No.  9,  pp.  597-608) .—This  is  a  review  of 
the  literature  on  tlie  subject  under  the  lieadings  of  theories,  passive  anaphylaxis, 
antianaphylaxis,  bacterial  anaphylaxis,  related  phenomena,  and  clinical  consid- 
erations.   A  list  of  lis  literature  references  is  appended. 

Precise  titration  of  complement,  S.  C.  Bkooks  {Jour.  Med.  Research,  f^l 
{1920),  No.  Jf,  pp.  399-409,  figs.  2). — The  author  describes  a  method  by  which  it 
is  said  to  be  possible  to  titrate  complement  with  a  probable  error  of  about  1  per 
cent  in  the  relative  efficiency  of  two  or  more  samples.  The  most  important 
modifications  of  the  usual  technique  are  as  follows: 

(1)  Substitution  of  a  physiologically  balanced  solution  especially  adapted  to 
the  red  blood  cells  employed  in  place  of  the  noi'mal  salt  solution  for  use  in 
studying  the  hemolysis  of  sheep's  erythrocytes.  The  solution  used  consisted  of 
sodium  chlorid  80  gm.,  potassium  chlorid  2  gm.,  calcium  chlorid  (6  H2O)  2  gm., 
sodium  bicarbonate  (anhydrous)  10  gm.,  sodium  phosphate,  monobasic  (HzO) 
0.5  gm.,  and  distilled  w^ater  10  liters.  This  solution  is  of  such  a  composition 
that  the  various  cations  are  present  in  the  same  proportions  and  total  concentra- 
tions as  in  sheep  serum,  and  the  proportion  of  bicarbonate  to  phosphate  is  such 
as  to  maintain  in  the  solution  an  H-ion  concentration   (pH=7.6)   like  that  of 
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nonnul  blood.  The  use  of  such  a  bahiiiced  solution  in  place  of  normal  salt 
solution*  is  said  to  result  in  a  marked  reduction  of  the  hemolysis  produced  in 
the  controls. 

(2)  Determinations  of  the  proportion  of  cells  heniolyzed  in  each  mixture 
rather  than  of  the  number  of  cells.  This  is  done  by  estimating  the  color  of  the 
decantate  from  each  tube  after  the  partially  hemolyzed  mixture  is  centrifugal- 
ized  relative  to  that  of  the  solution  obtainetl  by  hemolyzing  the  residual  cells  of 
the  same  tube  in  a  volume  of  distilled  water  equal  to  that  of  the  original  hemo- 
lytic mixture.  The  standard  solution  used  in  known  dilutions  for  comparison 
is  made  by  diluting  1  cc.  of  a  5  per  cent  suspension  of  cells  with  24  cc.  of  dis- 
tilled water.  The  comparis<m  is  best  made  in  a  darkened  room,  using  Nessler 
tubes  which  are  held  in  front  of  a  diffusely  illuminated  slit. 

(3)  Interpretation  of  the  results  of  titration  by  determining  the  relative 
amounts  of  complements  necessary  to  cause  given  degrees  of  hemolysis  in  a 
dehnite  length  of  time.  The  end  points  selected  are  80,  60,  40,  and  20  per  cent 
hemolysis.  By  plotting  concentrations  of  complement  as  abscissas  and  the  cor- 
responding grades  of  hemolysis  as  ordinates,  smooth  curves  are  obtained  from 
which  the  efficiency  of  different  samples  of  complement  may  be  determined  accu- 
rately if  corrections  are  made  for  color  c<Mitributed  to  the  decantate  by  the 
complement  itself,  for  hemolysis  occurring  in  the  absence  of  complement,  and 
for  the  drop  of  decantate  left  with  the  sediment  of  the  cells. 

"  It  is  hoped  that  the  presentation  of  this  method  for  the  precise  titration  of 
complement  may  serve  as  an  incentive  to  quantitative  studies  of  complement,  for 
we  must  admit  that  the  qualitative  work  of  a  generation  of  students  has  fur- 
nished but  slight  foundation  for  a  valid  theory  by  which  to  account  for  the 
complementing  power  of  serum." 

The  regeneration  of  complement  after  radiation  or  heating,  S.  C.  Brooks 
{Jour,  ^fcd.  Research.  J,l  (1920),  No.  J,,  pp.  Jtll-42Jt,  fi(/s.  7).— With  the  use  of 
the  titration  method  described  above,  a  conrparison  was  made  between  the 
behavior  of  .samples  of  complement  whicli  had  been  partially  inactivated  by 
heat  and  that  of  similar  samples  partially  inactivated  by  ultraviolet  light.  The 
complement  used  was  fresh  guinea  pig  serum  diluted  in  a  modified  Ringer's 
solution.  Normal  and  treated  samples  of  this  complenrent  in  varying  dilutions 
were  tested  against  sheep's  red  blood  cells  sensitized  with  from  2  to  3  units  of 
amboceptor  (rabbit's  antisheep  serum).  The  results  of  this  investigation  are 
summarize<l  as  follows: 

"After  partial  photoinactivation,  complement  deteriorates  slowly  at  7°  and 
more  rapidly  at  37°  C.  The  rate  of  deterioration  is  the  same  as  that  of  normal 
conrplement. 

"  After  partial  thermoinactivation,  complement  recovers  a  portion  of  its  lost 
hemolytic  power,  the  recovery  taking  place  more  rapidly  at  37°  than  at  7°  C. 
This  recovery  or  regeneration  may  restore  at  least  one-third  of  the  lost  hemolytic 
power. 

"  It  is  suggested  that  the  regenei-ation  may  be  attributable  to  the  presence  of 
a  parent  substance  which  is  less  sensitive  to  high  temperatures  than  the  ht'mo- 
lytic  principle,  but  equally  sensitive  to  radiation." 

Researches  on  agglutination. — Continued  action  of  an  electric  current 
on  agglutinating  sera,  P.  Zannei^li  {Ann.  Ig.  [Rome],  30  {1920),  No.  7,  pp. 
JfOo-.'/Ol). — To  study  the  action  of  the  electric  current  on  agglutinating  sera, 
typhoid,  paratyphoid  A,  paratyphoid  B,  and  cholera  agglutinating  sera  were 
exposed  in  U  tubes  to  an  electric  current  of  8  volts  aud  0.0005  ampere  for  a 
period  of  two  hours.  At  the  end  of  this  time  that  portion  of  the  serum  in  the 
branch  of  the  tube  corresponding  to  the  cathode  was  turbid  with  a  strongly 
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alkaline  reaction,  while  that  in  the'other  side  appeared  gelatinous  and  gave  an 
acid  reaction.  Tested  separately,  both  portions  of  the  serum  reacted  negatively 
to  agglutination  tests,  but  when  brought  together  again  exhibited  the  original 
agglutinating  power.  The  author  is  of  the  opinion  that  the  action  of  the  elec- 
tric current  causes  the  division  of  the  agglutinins  into  two  parts,  each  of  which 
has  no  agglutinating  power. 

Effects  of  enzynis  in  serum  on  carbohydrates  and  their  relation  to  bac- 
teriological technique,  C.  Tenhkoeck  {Jour.  Expt.  Med.,  32  {1920),  No.  3,  pp. 
il'iS-SJ/O). — "It  has  been  shown  that  enzyms  in  serum  will  change  maltose, 
dextrin,  and  starch  so  that  they  will  react  as  dextrose  in  media.  These  enzyms 
are  destroyed  by  heating  to  60°  C.  [140°  F.]  for  15  minutes,  but  they  are  present 
in  sera  that  have  been  refrigerated  for  as  long  as  IS  months.  The  practice  of 
using  carbohydrate  media  contaiijing  unheated  serum  should  be  discouraged, 
and  if  it  is  used  the  possibility  that  the  carbohydrate  may  be  changed  by  the 
enzyms  present  must  be  considered." 

A  nephelometric  method  of  estimating  the  number  of  organisms  in  a 
vaccine,  G.  C.  Dunham  {Jour.  Tminunol.,  5  {1920),  No.  Jf,  pp.  337-3J,3,  fig.  1).— 
A  method  of  estimating  the  numlier  of  organisms  in  a  vaccine  is  described  in 
which  the  turbidity  of  the  suspension  is  measured  by  means  of  a  Kober  nephe- 
lometer,  the  standard  consisting  of  suspensions  of  killed  bacteria  in  normal  salt 
solution.  The  method  is  considered  to  be  as  accurate  as  the  microscopical 
count  and  to  require  less  time  and  labor.  , 

Chemical  and  pharmacological  examination  of  the  woody  aster,  O.  A. 
Beath  {Wyoming  Sta.  Bui.  123  {1920),  pp.  39-66,  figs.  9).— Following  a  de- 
scription of  the  symptoms  of  poisoning  in  sheep  caused  by  the  woody  aster 
{XylorrMza  parryi),  and  a  review  of  the  literature  on  the  poisonous  nature  of 
the  aster,  a  detailed  report  is  given  of  an  investigation  of  the  chemical  nature 
and  pharmacological  effects  of  the  poison. 

Fresh  material  was  collected  at  three  distinct  periods  of  growth,  when  im- 
mature, flowering,  and  seeding.  The  immature  plants  yielded  a  definite  toxic 
crystalline  substance  when  subjected  to  the  following  treatment :  The  powdered, 
air-dried  material  was  extracted  with  lukewarm  water,  the  extract  filtered,  con- 
centrated to  the  consistency  of  thin  sirup,  and  treated  with  a  slight  excess  of 
basic  lead  acetate.  The  resulting  precipitate  was  filtered,  suspended  in  water, 
and  treated  with  hydrogen  sulphid  to  remove  the  lead.  The  process  was  re- 
peated with  the  resulting  solution  xmtil  the  final  precipitate  was  nearly  white. 
The  aqueous  concentrate  from  the  lead  treatment  was  digested  with  an  excess 
of  hot  70  per  cent  alcohol,  cooled  and  filtered,  and  the  concentrated  filtrate  re- 
treated with  80  per  cent  alcohol.  After  cooling  in  the  ice  box  an  excess  of 
ether  was  added  and  the  mixture  allowed  to  stand  from  24  to  36  hours.  The 
clear  liquid  was  removed  from  the  sediment  by  decantation,  concentrated,  and 
retreated  with  anhydrous  ether.  The  sediment  formed  was  added  to  the  first 
fraction  and  the  mixture  treated  with  enough  water  to  form  a  paste.  This  was 
mixed  thoroughly  with  90  per  cent  alcohol,  filtered,  and  the  filtrate  evaporated 
over-  sulphuric  acid  and  lime.  The  crystalline  deposit  which  was  obtained 
proved  to  be  the  toxic  material  of  the  immature  aster.  It  was  also  isolated  in 
the  crude. state  from  the  immature  plant  by  extraction  with  90  per  cent  alcohol 
and  precipitation  with  either  water  or  absolute  alcohol.  The  total  yield  of  the 
purified  product  by  any  of  these  methods  averaged  approximately  1  per  cent  of 
the  dried  plant  material. 

Similar  ti'eatment  of  the  seeding  plants  resulted  in  the  isolation  of  a  toxic 
crystalline  product  which  proved  to  be  readily  soluble  in  ether,  although  It  could 
not  be  extracted  from  the  original  plant  with  ether.  The  active  principle  was 
present  in  the  seeding  plant  in  very  small  quantities. 


1920]  VETERINAEY   MEDICINE.  783 

Tlio  floweriiic:  plants,  on  oxtrac-tion  with  90  i)er  cent  alcohol  and  subsequent 
treatment  with  absolute  alcohol  and  ether,  yielded  an  amorphous  poison  which 
was  insoluble  in  water  and  ether  but  soluble  in  alcohol.  The  yield  was  about 
O.LT)  per  cent  of  the  air-dried  plant.  Small  quantities  of  the  water-soluble  and 
ether-soluble  substances,  as  isolated  from  the  inunature  and  seeding  plants,  were 
also  obtained.  The  author  is  of  the  opinion  that  the  amorphous  substance  is 
the  mother  substance  of  the  ether-soluble  crystalline  toxic  compound  obtained 
from  the  seeding  plants. 

The  water-soluble,  amorphous,  and  ether-soluble  poisons  were  subjected  to 
physical,  chemical,  and  toxicity  tests,  the  general  results  of  which  are  reported 
briefly.  No  definite  conclusions  have  been  drawn  concerning  their  composition. 
The  water-soluble  form,  while  giving  an  acid  i-eaction  in  solution,  is  apparently 
not  a  typical  organic  acid.  No  relationship  has  been  found  to  exist  between  it 
and  alkaloids  or  glucosids.  It  is  thought  to  contain  potassium  as  well  as  car- 
bon, hydrogen,  oxygen,  and  nitrogen.  The  amorphous  and  ether-soluble  forms 
contain  no  inorganic  element.  The  former  is  less  acid  and  the  latter  more 
strongly  acid  than  the  water-soluble  form. 

In  the  toxicity  experiments  with  guinea  pigs  and  rabbits  the  ether-soluble 
compound  had  a  marked  coagulating  effect  upon  the  blood,  while  no  such  effect 
was  observed  with  the  two  other  forms.  All  three  showed  strong  toxic  action 
when  injected  intravenously,  the  action  being  less  marked  in  each  case  if  the  ma- 
terial was  neutralized  with  sodium  bicarbonate  before  administration.  The  tox- 
icity of  the  poison  obcained  from  the  seeding  plants  appeared  to  be  considerably 
greater  than  that  of  the  other  forms.  The  plant  is,  however,  considered  to  be 
more  poisonous  during  its  initial  development  "  because  of  the  quantity  of  poison 
and  the  avidity  with  which  it  is  absorbed.  Tlie  presence  of  moisture  undoubtedly 
influences  its  toxic  action.  Under  normal  conditions  of  growth  the  aster  at  no 
time  loses  its  toxic  activity.  (Field  observations  and  laboratory  tests  fully 
substantiate  this  statement.)  It  is,  therefore,  a  dangerous  plant  throughout  its 
existence." 

No  specific  treatment  has  as  yet  been  recommended,  although  from  the  labora- 
tory tests  a  mild  alkali  would  appear  to  be  indicated. 

The  chemical  examination  of  the  silvery  lupine,  O.  A.  Bp:ath  (Wyoming 
Sta.  Bui.  125  (1920),  pp.  99-1 1/f,  fiffs.  5).— This  is  a  preliminary  report  of  a  study 
of  the  silvery  lupine.  Lupinus  argenteus,  along  the  some  general  lines  as  that 
of  the  woody  aster  noted  above.  Losses  from  lupine  poisoning  occur  chiefly 
among  sheep,  although  cattle  are  occasionally  poisoned.  It  is  stated  that  more 
sheep  are  poisoned  by  lupine  in  Wyoming  than  by  any  other  one  poisonous  plant. 
The  experimental  work  reported  includes  toxicity  experiments  upon  rabbits 
with  the  alkaloidal  extracts  of  various  parts  of  the  plant,  determinations  of 
the  relative  amounts  of  alkaloid  present  at  different  periods  of  growth  of  the 
plant,  proximate  analyses  of  a  mixed  sample  of  flowers  and  green  fruit,  the 
isolation  and  purification  of  the  alkaloids  from  a  composite  sample  of  the  plant, 
and  a  study  of  the  properties  of  the  free  bases,  including  their  pharmacological 
effects.  The  results  of  the  study,  so  far  as  they  can  be  summarized,  are  as 
follows : 

Two  analyses  of  a  representative  sample  of  flowers  and  green  fruit  gave  the 
following  results:  Alcoholic  extract  (100°),  22.52  and  22.28  per  cent;  ligroin 
(25-40°)  extract  (93°),  1.92  and  2.09  per  cent;  starch  by  acid  hydrolysis,  none; 
reducing  sugars,  2.53  and  2.62  per  cent ;  sucrose.  O.SG  and  0.60  per  cent ;  pen- 
tosans, 10.06  and  10.28  per  cent;  alkaloids  total,  0.517  and  0.459  per  cent;  and 
resin,  4.4  and  4.6  per  cent. 
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The  toxicity  of  the  alkaloids  from  different  parts  of  the  plant,  as  determined 
by  intravenous  injections  into  rabbits,  appeared  to  decrease  in  the  following 
order :  Green  leaves,  green  pods,  flowers,  ripe  seeds,  green  seeds,  and  mature 
pods.  The  percentage  of  crude  alkaloids  estimated  as  lupanin  appeared  to 
decrease  in  the  order  of  green  fruit,  ripe  seeds,  early  seeds,  ripe  pods,  green 
leaves,  and  flowers.  These  findings,  together  with  the  reports  of  poisoning  on 
the  range,  are  considered  to  "  substantiate  the  fact  that  L.  argentcus  is  a  dan- 
gerous plant  from  the  first  appearance  of  the  pods  until  the  seeds  have  been 
expelled  from  them.  .  .  .  The  author  believes  that  too  much  emphasis  has 
been  placed  upon  poisoning  from  the  ripe  seeds." 

On  purification  two  alkaloids  were  isolated  from  a  composite  sample,  one  a 
water-soluble  crystalline  substance  with  an  extremely  bitter  taste,  and  the 
other  a  brown  oily  liquid  with  strongly  alkaline  reaction  and  bitter  taste,  and 
evidently  more  highly  toxic  than  the  other. 

"The  results  of  chemical  and  pharmacological  investigations  of  L.  argenteus 
are  far  from  complete.  A  detailed  study  is  being  made  not  only  of  the  alka- 
loidal  constituents  but  of  the  resins,  volatile  oil,  etc.,  as  well,  and  this  will 
be  made  the  subject, of  a  station  publication  during  the  coming  year." 

Contagious  abortion  investigations,  J.  W.  Connaway,  A.  J.  Durant,  and 
H.  G.  Newman  (Missouri  Sta.  Bill.  112  (1920),  pp.  U,  ^5).— Serological  tests, 
including  retests,  made  during  the  year  on  1,260  blood  samples  from  51  herds 
comprising  587  animals,  showed  infection  in  35  herds,  with  171  positive  reactors. 

To  determine  through  what  channels  Bacillvs  abortus  Bang  can  invade  the 
pregnant  uterus,  artificial  infection  with  cultures  of  the  organism  was  at- 
tempted in  several  pairs  of  heifers  by  ingestion,  by  injection  into  the  udder 
through  the  teats  after  inserting  a  sterile  milk  tube,  by  injection  into  the 
vagina,  by  subcutaneous  injection  with  a  saline  suspension  of  the  culture,  and 
by  contact  with  heifers  which  had  aborted  after  having  been  fed  cultures  of 
the  organism.  All  of  the  animals  in  the  experiment  developed  positive  reac- 
tions to  the  blood  tests  for  abortion  disease  and  have  remained  reactors.  All 
of  the  living  calves  showed  a  positive  reaction  to  the  test  at  birth,  but  ceased 
to  react  later.     INIilk  from  the  lactating  heifers  gave  a  positive  reaction. 

To  determine  the  specificity  of  B.  abort  us  Bang,  six  pregnant  sows  were 
inoculated  with  cultures  of  the  organism  of  bovine  origin,  one  by  intramuscular, 
one  by  intravenous,  two  by  intra-axillary,  and  two  by  vaginal  injection.  Of 
the  first  four  2  aborted.  One,  which  was  a  positive  reactor,  gave  birth  to  six 
healthy  living  pigs  and  one  dead  one,  and  had  four  runty  pigs.  The  two  given 
vaginal  injections  did  not  abort  nor  show  any  reaction  to  the  abortion  test. 

A  review  of  several  publications  on  infectious  abortion  disease,  E.  C. 
ScHEOEDER  (Jour.  Anier.  Vet.  Med.  Assoc,  51  (1920),  No.  3,  pp.  210-281).— This 
paper,  presented  at  the  annual  meeting  of  the  American  Veterinary  IMedical 
Association  at  New  Orleans  in  November,  1919,  consists  of  a  review  and  dis- 
cussion of  several  recent  articles  on  abortion  disease,  most  of  which  have 
been  previously  noted  from  the  original  sources. 

Goitre  and  associated  conditions  in  domestic  animals,  J.  W.  Kalkus 
(Washington  Sta.  Bui.  155  (1920),  pp.  JfS-46). — In  continuation  of  work  con- 
ducted since  1915  at  the  temporary  station  in  the  Methow  Valley,  a  popular 
bulletin  on  which  has  been  noted  (E.  S.  R.,  43,  p.  384),  experiments  consisted 
chiefly  in  further  determination  of  the  value  of  iodin  in  the  prevention  of 
goitre  and  hairlessness.  Since  tincture  of  iodin  applied  to  the  skin  had  given 
as  good  results  as  any  other  form  of  administration,  it  was  resorted  to  entirely 
during  the  season  1918-19.  Treatment  of  angora  does  with  1  cc.  of  tincture  of 
iodin,  which  was  poured  on  the  skin  every  two  weeks  throughout  pregnancy, 
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gave  uniform  and  satisfactory  results,  no  indication  of  goitre  or  hairlessness 
boing  evident  in  tiie  young. 

Field  experiments  carried  on  in  cooperation  with  stock  owners  indicate 
ttint  even  smaller  doses  of  lodin  and  less  frequent  application  will  prodiffe  the 
desired  effect.  The  iodin  administered  to  the  does  during  one  gestation  period 
appears  to  have  a  decided  influence  in  preventing  goitre  in  the  young  during 
the  subsequent  period,  but  there  is  a  great  variation  in  individuals,  and  the 
results  obtained  indicate  that  it  is  unsafe  to  depend  on  previous  treatment  as  a 
prevention  of  goitre. 

It  is  stated  that  iodin  has  been  administered  experimentally  during  the  past 
two  seasons  to  sheep  in  tlie  same  way  as  to  goats.  In  every  instance  where 
iodin  was  administered  to  ewes  during  pregnancy,  the  young  showed  no  indica- 
tion of  goitre  or  hairlessness.  The  sanu*  results  were  obtained  l)y  practical 
stockmen  who  used  the  treatment  according  to  directions. 

In  the  experimental  work  with  swine  carried  on  for  the  purpose  of  determin- 
ing the  cause  of  goitre,  results  were  so  variable  that  no  definite  conclusions 
could  be  drawn.  In  cooperative  field  tests  with  24  practical  stockmen  durtng 
the  year  in  which  11  mares,  137  cows,  G6  ewes,  and  24  sows,  treated  with  iodin, 
dropped  young,  no  indication  of  goitre  or  hairlessness  was  found  in  any  of 
the  offspring. 

A  gcroup  of  paratyphoid  bacilli  from  animals  closely  resembling  those 
found  in  man,  C.  Tenbroeck  {Jour.  Expt.  Med.,  32  {1920),  No.  1,  pp.  19-31).— 
"  In  addition  to  the  paratyphoid  bacilli  already  named  there  exists  a  group 
which  occurs  in  a  variety  of  animals  and  which  culturally  is  the  same  as 
Bacillus  schottmiiUeri.  As  a  rule  this  group  can  be  separated  from  the 
latter  by  the  type  of  clumps  formed  when  bouillon  cultures  are  used  as  antigens, 
while  other  antigens  and  complement  fixation  tests  have  failed  to  differ- 
entiate it. 

"Agglutination  absorption  tests  sharply  separate  the  animal  from  the  human 
paratyphoids.  No  differences  have  been  detected  between  organisms  of  tliis 
u'loup  derived  from  a  number  of  animals  and  a  common  name  for  them  is 
fh^sirable,  but  for  the  present  it  seems  better  to  call  theui  calf-,  swine-,  mouse-, 
I  tc,  typhus,  according  to  the  animal  from  which  they  were  isolated.  Evidence 
exists  in  tlie  literature  tliat  these  organisms  have  been  associated  with  food 
infections  in  man,  particularly  with  what  liave  been  called  paratyphoid  B 
infections,  but  this  function,  as  well  as  the  part  they  play  in  animal  diseases, 
is  a  subject  for  further  study. 

,  "  ^^'ell-defined  groups  of  paratyphoid  such  as  B.  cholcrw  suis,  the  Voldag- 
sen  bacillus,  B.  abortus  cqui,  and  B.  enteritidis  are  found  in  animals  in  addi- 
tion to  the  organisms  considered  in  this  paper,  and  every  attempt  should  be 
made  to  range  newly  isolated  organisms  in  one  or  the  other  of  these  well- 
recognized  groups.  One  of  the  objects  in  continuing  this  work  was  to  find  a 
method  of  differentiating  these  animal  from  the  human  paratyphoids  less  com- 
plicated than  agglutination  absorption.  This  object  was  not  realized;  the  two 
groups  are  very  similar,  and  agglutination  absorption  seems  to  be  the  only 
means  of  classifying  them." 

Studies  on  nacillus  murisopticus,  or  the  Rotlauf  bacillus,  isolated  from 
swine  in  the  United  States,  ('.  Tenuroeck  {Jour.  Expt.  ^fcd.,  32  {1920),  Xo.  3, 
pp.  S31-3/f3,  pi.  1). — "  In  the  United  States,  organisms  which  culturally  are 
mouse  septicemia  or  swine  erysipelas  bacilli  have  been  isolated  from  the  tonsils 
of  5  of  16  pigs  examined.  These  pigs  all  had  hog  cholera,  but  it  is  probable  that 
the  bacilli  were  in  the  tonsils  before  they  were  infected  with  hog  cholera,  and 
there  is  no  evidence  that  they  played  any  part  in  the  disea.'^e.     The  distribution 
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of  the  infection  seemed  to  be  restricted,  as  most  of  the  pigs  from  which  the 
bacilli  were  obtained  came  from  one  litter.  As  we  do  not  have  clinical  rotlauf 
or  swine  erysipelas  in  this  coimtry,  as  these  organisms  in  Europe  have  been 
founcf  in  a  large  percentage  of  apparently  normal  swine,  and  as  the  disease  is 
produced  with  difficulty  by  the  injection  of  cultures,  the  question  may  be  raised 
whether  they  are  not  secondary  invaders  rather  than  the  primary  cause  of 
the  disease  with  which  they  have  been  associated,  or  else  whether  the  re- 
sistance of  swine  on  the  European  continent  does  not  differ  from  that  of  our 
breeds  as  a  result  of  differences  in  foods.  It  is  possible  that  the  mouse  septi- 
cemia bacilli  found  in  this  country  may  differ  culturally  from  those  present  in 
animals  with  swine  erysipelas.  With  this  in  mind,  the  carbohydrate  reactions, 
as  well  as  other  cultural  characters  not  necessary  for  the  identification  of  the 
bacilli  isolated,  have  been  studied. 

"  The  disease  produced  by  the  injection  of  these  bacilli  into  mice  and  pigeons 
has  been  studied  and  shown  to  be  largely  an  intracellular  process.  The  or- 
ganisms are  taken  up  by  the  endothelial  cells  lining  the  veins  and  capillaries; 
there  they  multiply  and  soon  kill  the  cells.  It  has  also  been  shown  that  the 
only  type  of  cell  in  the  blood  stream  which  contains  bacteria  is  the  endothelial 
leucocyte,  and  the  probabilities  are  that  the  free  phagocytes  have  been  detached 
from  the  lining  of  the  vessels.  The  disease  is  acute,  and  the  indications  are 
that  in  the  cells  the  bacilli  find  a  favorable  medium  for  their  growth.  While 
phagocytosis  may  in  general  be  an  immune  reaction,  in  this  case  it  appears  to 
favor  the  parasite  rather  than  the  host." 

Diagnosis  of  contagious  bovine  pleuropneumonia  by  means  of  the  com- 
plement-deviation test,  TiTZE  and  Giese  (Berlin.  Tierdrztl.  Wchnschr.,  35 
(1919),  No.  32,  pp.  281,  282;  abs.  in  Trop.  Vet.  Bui.  8  (1920),  No.  1,  pp.  55-57).— 
The  authors  describe  in  detail  the  technique  which  they  employ  in  the  comple- 
ment deviation  test  for  the  contagious  bovine  pleuropneumonia,  and  present 
statistical  data  indicating  that  reliable  results  are  obtained  by  means  of  this 
test. 

Of  140  blood  tests  conducted  by  this  method  on  suspicious  cattle,  51  gave 
positive  and  89  negative  results.  Of  the  51  positive  cases  47  proved  on  slaughter 
to  be  affected  with  the  disease  while  4  showed  no  macroscopic  lesions.  None 
of  the  89  negative  cases  showed  any  macroscopic  lesions  of  the  disease  in  ques- 
tion, but  gave  evidence  of  other  diseases,  including  47  cases  of  tuberculosis. 

Sarcocystis  tenella,  the  muscle  parasite  of  the  sheep,  J.  W.  Scott  and 
E.  O.  O'RoKE  (Wyoming  Sta.  Bui.  124  (1920),  pp.  69-97/).— This  report  of  inves- 
tigations includes  a  summary  of  the  present  status  of  knowledge  of  S.  tenella, >■ 
a  progress  report  of  which  by  the  author  has  been  previously  noted  (E.  S.  R.. 
41,  p.  379).  It  was  found  that  infection  takes  place  independent  of  the  presence 
or  absence  of  insects,  and  the  feeding  of  hundreds  of  the  particular  insects 
that  appeared  to  be  the  only  possible  carriers  of  the  infection  produced  no  effect 
on  the  results. 

"  Infection  occurred  in  the  absence  of  any  carnivorous  animal.  Hence,  the 
suggestion  by  Minchin  and  later  by  Crawley  appears  likewise  untenable. 
Though  contamination  of  some  of  the  dry  feed  with  mouse  feces  can  not  be 
excluded,  the  comparative  results  obtained  indicate  that  this  had  nothing  what- 
ever to  do  with  infection.  Both  the  percentage  and  degree  of  infection  are 
greater  in  wet  pastures  than  in  dry  pastures,  and  greater  than  in  dry  lots 
where  grain  and  hay  are  fed.  Restricted  range  tends  to  increase  infection ; 
this  holds  true  whether  lambs  are  grazed  in  pasture  or  fed  dry  feed  in  a  dry 
lot  or  confined  to  a  screen  cage.  The  infection  of  lambs  16,  59,  and  91,  raised 
by  hand,  is  best  accounted  for  on  the  theory  that  they  were  infected  by  an 
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intestinal  stage  derived  from  lamb  27.  The  heavy  degree  of  infection  of  throe 
out  of  four  of  these  lambs  and  the  medium  infection  of  the  other  indicates 
that  they  were  probably  reinfected  from  their  own  feces.  All  the  above  con- 
ditions of  infection,  in  all  of  the  experiments  described,  conform  best  to  the 
theory  of  an  infective  intestinal  stage.  While  not  directly  proved,  there  ai)pears 
to  be  no  reasonable  doubt  about  accepting  this  hypothesis  as  an  adequate  ex- 
planation of  a  part  of  the  life  cycle  of  S.  tcnella. 

"Control  measures  are  suggested  based  on  the  theory  that  infection  results 
from  eating  food  contaminated  with  infective  feces. 

Hog  cholera,  R.  It.  Birch  {Cornell  Reading  Course  for  the  Farm,  No.  150 
(1919),  pp.  117-136,  figs.  6). — The  essential  facts  concerning  hog  cholera  and 
measures  for  its  control  are  presented  in  nontechnical  terms. 

Infectious  anemia  of  the  horse,  LChrs  (Ztschr.  Veterinarlc,  31  {1019), 
Nos.  10-11,  pp.  S69-JfJ,0;  12,  pp.  Jf50-.'f6',,  figs.  5).— The  author  finds  the  virus  of 
this  affection  to  be  filterable,  difficult  to  destroy  by  disinfectants,  and  resistant 
to  drying.    It  is  destroyed  at  a  temperature  of  60°  C.  (140°  F.). 

A  campaign  against  dangerous  poultry  parasites,  W.  C.  Thompson  {Neto 
Jersey  Stas.,  Hints  to  Poultrymen,  8  {1920),  No.  11,  pp.  4). — This  pamphlet  calls 
attention  to  the  importance  of  certain  parasitic  insects  and  helminths  as  ene- 
mies of  poultry,  and  means  for  their  control.  Round  worms,  tape  worms,  gape 
worms,  lice,  and  mites  are  briefly  considered. 

RURAL  ENGINEERING. 

Agricultural  engineering  {Missouri  Sta.  Bui.  172  {1920),  pp.13.  Iff). — Inves- 
tigations conducted  by  E.  W.  Lehmann,  on  the  draft  of  a  6-shovel  cultivator  in 
a  variable  sand  and  clay  loam  soil  growing  soy  beans,  showed  that  up  grade  on 
clay  loam  soil  the  draft  was  about  470  lbs.,  about  400  lbs.  up  grade  on  sandy 
loam  soil,  and  375  lbs.  down  grade  on  sandy  loam. 

An  investigation  of  sanitary  conditions  on  50  farms  by  B.  W.  Lehmann  and 
C.  C.  Taylor  showed  that  of  4S  samples  of  water  taken  from  cisterns,  springs, 
and  shallow  wells,  practically  all  were  contaminated. 

Report  of  the  hydrometric  survey  of  British  Columbia  for  climatic  years 
1916-17  and  1917-18,  R.  G.  Swan  {Canada  Dept.  Int.,  M'ater  Power 
Branch,  Water  Resources  Paper  No.  23  {1919),  pp.  328,  pi.  1,  fig.  i).— This 
report  presents  the  results  of  measurements  of  flow  made  on  streams  in  the 
Pacific  coast,  Fraser  River,  Thompson  River,  and  Columbia  River  Basins,  and 
in  miscellaneous  smaller  drainage  basins  during  the  climatic  years  1916-17 
and  1917-18. 

Spillways  for  reservoirs  and  canals,  A.  T.  Mitchelson  {U.  S.  Dept.  Agr. 
Bui.  831  {1920),  pp.  JfO,  pis.  15,  figs.  IJ/). — This  is  a  summary  of  information  on 
the  subject,  in  which  the  author  briefly  points  out  the  advantages  of  the 
siphon  spillway  when  it  is  desired  to  facilitate  the  escape  of  high  flood  crests, 
and  at  the  same  time  to  conserve  crest  length  and  cost  of  construction  and  main- 
tenance, by  eliminating  the  use  of  mechanical  or  other  energy  necessary  to  op- 
erate partially  or  completely  automatic  spillways  of  other  types.  It  is  stated 
that  the  siphon  is  the  only  absolutely  foolproof  method  of  maintaining  adequate 
spillway  capacity  without  the  addition  of  moving  parts.  Data  on  design  are 
included. 

Tests  of  the  over-all  efficiency  on  working  models  of  siphon  spillways  are 

described.     It  was  found  that  the  theoretical  and  actual  loss  of  head  in  the 

various  parts  of  the  structure  was  not  consistent  for  the  various  tests  nor  for 

the  different  models,  but  was  of  sufficient  accuracy  to  warrant  the  use  of  stand- 
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ard  formulas.  The  standard  formula  for  the  loss  at  entrance  head  0.5H,,  for  the 
type  of  opening  for  which  the  formula  was  developed  ran  both  higli  and  low 
in  the  tests,  and  may  be  considered  as  holding  good  as  an  average,  so  far  as 
any  developments  in  the  laboratory  results  are  concerned.  Friction  loss  in  the 
structure  was  indicated  as  being  negligible  in  the  larger  sections  of  the  tube 
and  was  heaviest  at  the  throat  or  contracted  section.  It  was  so  small  as  to 
be  neglected  in  the  results.  The  varied  shapes  of  the  discharge  lip  did  not 
seem  to  affect  the  total  efficiency,  and  since  all  the  models  were  of  uniform 
design  at  the  intake  end,  nothing  developed  in  the  tests  at  that  point  or  in  the 
bends  from  which  to  draw  conclusions. 

The  total  efficiency  for  the  various  models  for  different  air-inlet  conditions 
ran  0.84,  0.98,  and  0.983  for  the  three  sets  of  tests  when  grouped  and  averaged. 
Similar  tests  on  larger  models,  without  the  introduction  of  varying  air-inlet 
conditions,  ran  from  0.644  to  0.80.5,  and  in  a  number  of  other  siphons  in  this 
country  and  Europe  coefficients  of  discharge  ranging  from  0.7  to  0.82  have  been 
found. 

With  reference  to  the  i-elation  between  the  depth  of  submergence  of  the  dis- 
charge lip  and  the  depth  of  water  over  the  throat  to  bring  the  siphon  into 
action  under  different  conditions  of  air  inlet,  the  tests  indicated  a  tendency  to 
develop  a  back  pressure  in  the  crown  between  the  rise  of  the  water  surface  at 
the  inlet  and  the  suppressed  effort  of  the  air  to  escape  imder  the  discharge  lip 
when  the  seal  was  complete.  The  placing  of  air  inlets  and  the  submergence  of 
the  outlet  end  were  found  to  be  so  closely  related  that  the  points  are  difficult  of 
separation. 

Data  from  other  sources  are  also  summarized. 

Irrigation  investigations,  G.  E.  P.  Smith  (Arhoiia  Sta.  Rpt.  191S,  pp.  351- 
358,  figs.  2). — Irrigation  investigations  at  the  station  for  the  year  are  sum- 
marized, including  data  on  the  status  of  irrigation  water  supplies,  pump  irriga- 
tion, cement  pipe  for  irrigation  pipe  lines,  and  tractor  power  on  farms. 

It  is  noted  that  in  trials  of  reinforced  cement  pipe  in  all  cases  the  reinforced 
pipe  were  found  to  be  weaker  than  plain  pipe. 

Seepage  and  waste  water  losses  on  AVapato  Irrigation  Project,  L.  W. 
Holt  {Engin.  News-Rec,  85  {1920),  No.  8,  pp.  365,  366,  fig.  i).— Measurements 
of  the  flow  from  the  discharge  system  of  the  Wapato  Irrigation  Project  in 
Washington  are  reported,  which  show  that,  as  an  average  for  the  six  years 
from  1913  to  1919,  about  60  per  cent  of  the  applied  water  reached  the  main 
drainage  ditch.  On  an  average  3.7  acre-feet  of  the  6.1  acre-feet  applied  to  each 
acre  were  lost  by  deep  percolation  and  through  waste-water  ditches,  and  at  least 
90  per  cent  of  the,  total  loss  was  by  deep  percolation. 

Flood  problems  of  Calaveras  River,  H.  Baknes  {Sacramento:  Calif.  Dept. 
Engin.,  1919,  pp.  57,  pis.  2,  figs.  15). — This  is  a  preliminary  report  on  flood 
control  of  the  Calaveras  River,  with  particular  reference  to  the  protection  of 
agricultural  lands  against  overflow.  It  contains  maps  and  data  of  a  pre- 
liminary survey.  A  comparison  of  a  by-pass  plan  of  flood  control  with  that  of 
utilizing  a  reservoir  indicated  the  latter  plan  to  be  the  more  feasible. 

The  flow  of  water  in  drain  tile,  D.  L.  Yabnell  and  S.  M.  Woodward  {U.  S. 
Dept.  Agr.  Bui.  85^  {1920),  pp.  50,  pis.  13,  figs.  5). — This  is  a  progress  report  of 
an  investigation  being  conducted  on  the  carrying  capacity  of  tile  drains  as  con- 
duits. The  results  of  824  separate  tests  are  I'eported  on  commercial  sizes  of 
clay  and  concrete  tile  varying  from  4  to  12  in.  in  inside  diameter.  The  capacity 
at  different  depths  of  flow  was  also  determined.  For  comparison,  69  tests  were 
made  on  10  and  12-in.  tile  so  laid  as  to  closely  approximate  poorly  laid  drains 
found  in  the  field. 
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It  was  found  that  tho  value  of  the  coefhcient  of  roughness  n  in  the  Kuttta- 
formula,  as  obtained  by  experiments  in  a  drain  or  pipe  at  any  depth  of  flow 
less  than  full,  does  not  necessarily  apply  to  that  drain  or  pipe  when  flowinj: 
full.  It  was  also  found  that  the  Chezy  formula  sivcs  the  same  velocity  of 
flow  In  a  pipe  flowing  one-half  full  as  in  one  flowing  full  with  the  grade  constant. 
The  experimental  data  obtained  seemed  to  disprove  this  theory,  and  showed 
tljjit  the  exiioneut  of  the  slope  ,v  is  practically  0.5,  and  that  the  exponent  of 
the  mean  hydraulic  radius  II  is  two-third.s.  From  these  data  a  new  formula  is 
presented  for  computing  the  flow  in  drain  tile,  as  follows:  V=138  RSsi,in 
which  V=the  velocity,  R=the  mean  hydraulic  radius,  and  s=the  slope. 

A  diagram  is  given  showing  discharge  capacities  bf^sed  upon  this  formula 
covering  tile  sizes  from  4  to  4S  in.  and  grades  from  0.04  to  3  per  cent.  A  detailed 
description  of  the  equipment  and  methods  used  is  given,  together  with  tabulated 
data  from  the  experimental  work.  The  data  are  also  graphically  reported  and 
the  method  of  developing  curves  is  explained. 

The  Tempo  drainage  ditch,  A.  E.  Vinson  and  C.  N.  Catlin  (Arizona  Sta. 
Rpt.  1918,  p.  J.'/6).— Continuing  work  previously  noted  (E.  S.  R.,  39,  p.  793;  41, 
p.  379),  analyses  of  the  waters  discharged  from  the  Tempo  drainage  ditch  for 
the  year  1918  are  reported. 

The  effect  of  alkali  upon  Portland  cement,  II,  K.  Steik  {Wyoming  Sta. 
Bid.  122  (1919),  pp.  38,  J'ujs.  23).— This  is  the  second  and  final  report  on  the 
subject  (E.  S.  R.,  37,  p.  788)  in  which  a  neat  cement  and  cement  and  sand  luor- 
•tars  varying  in  strtMigth  from  1:1  to  1:5  were  subjected  to  the  action  of 
different  alkali  solutions  singly  and  in  different  combinations  for  time  periods 
up  to  84  months. 

It  was  found  tliat  the  chief  reacting  substance  in  the  cement  is  lime  in  the 
form  of  calcium  hydroxid.  Cement  put  in  solutions  of  alkali  salts  was  found 
to  set  as  well  as  in  water.  Sodium  hydroxid  and  magnesium  liydroxid  were 
formed  respectively  in  solutions  of  sodium  sulphate  and  magnesium  sulphate. 
A  solution  of  magnesium  chlorid  had  the  greatest  disintegrating  efl'ect,  due  to 
the  action  of  hydrochloric  acid  produced  by  the  hydrolysis  of  this  salt.  A 
sodium  sulphate  solution  was  more  harmful  than  a  magnesium  sulphate  solu- 
tion, other  conditions  being  equal. 

The  presence  of  sodium  chlorid  in  solutions  of  sulphates  of  sodium  and  mag- 
nesium increased  their  harmful  effect  on  cement.  A  5  per  cent  solution  of 
.sodium  sulphate  had  a  stronger  effect  tlian  either  the  1  per  cent  or  10  per  cent 
solutions.  The  presence  of  .sodium  carbonate  in  solutions  of  the  other  salts 
retarded  the  disintegrating  effects.  Compression  strength  and  tensile  strength 
were  not  affected  in  the  same  degree.  Tensile  strength  decreased  more  rapidly 
in  all  solutions,  even  when  compression  strength  increased.  Solutions  of  cal- 
cium sulphate  had  no  bad  effects.  Water-proofing  paints  offered  protection  only 
for  short  periods. 

A  so-called  iron  cement  resisted  the  action  of  sodium  carbonate-sulphate- 
chlorid  solution.  The  other  cements  tried  had  somewhat  lower  tensile  strengths. 
It  is  concluded  that  the  mixing  of  cement  in  weak  solutions  of  sulphuric  acid, 
disodium  phosphate,  magnesium  fluorid,  and  oxalic  acid  is  of  advantage  and 
increases  the  alkali-resisting  qualities. 

Test  of  timber  posts  with  warp  and  seasoning  cracks,  T.  W.  Greene 
(Engin.  News-Rec,  85  (1920),  No.  8,  pp.  3f,2,  3/,3,  fig.  i).— Tests  at  the  U.  S. 
Bureau  of  Standards  of  four  columns  of  Virginia  pine  4  in.  by  8  in.  by  8}  ft.  in 
length  showed  that  seasoning  cracking  alone  does  not  appreciably  affect  the 
strength  of  straight  columns  where  the  plane  of  cleavage  is  parallel  to  the  plane 
of  least  dimension.  However,  any  bending  or  warping  produced  by  seasoning 
considerably  weakens  the  column. 
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Public  Roads  (U.  S.  Dept.  Agr.,  Public  Roads,  3  {1920),  No.  26,  pp.  36,  figs. 
32). — This  number  of  this  periodical  contains  the  following  articles:  Four 
Years  of  Road  Building  under  the  Federal-aid  Act,  by  T.  H.  MacDonald; 
Federal  Road  Building  in  the  National  Forests  of  the  West,  by  L.  I.  Hewes; 
The  Selection  and  Comparison  of  Federal-aid  Road  Types,  by  E.  W.  James ; 
and  Federal-aid  Allowances :  Project  Statements  Approved  and  Agreements 
Executed  in  May,  1920. 

The  development  of  an  -economic  theory  of  highway  transportation,  R.  C. 
Barnett  (Engin.  and  Contract.,  5^  (1920),  No.  9,  pp.  201-205,  figs.  6).— The 
author  attempts  to  set  forth  the  basis  for  the  development  of  an  economic  theory 
of  highway  transportation,  and  derives  certain  formulas  to  show  the  relation 
between  costs  of  roadway,  motive  power,  and  vehicle  elements. 

Reinforcing  concrete  pavements  on  California  highways  (Engin.  Neios- 
Rec,  84  (1920),  No.  26,  p.  1255,  fig.  1). — The  progress  results  of  experiments 
being  conducted  by  the  California  Highway  Commission  show  that  on  the 
theory  that  the  primary  function  of  concrete  pavement  reinforcement  is  to  pro- 
vide a  bond  across  the  longitudinal  cracks,  the  preferred  plan  is  to  use  f-in. 
twisted  barsjilaced  transversely  on  18-in.  centers.  This  size  and  spacing  was 
found  to  meet  most  nearly  the  requirement  of  maximum  bond  across  such 
cracks  for  the  minimum  outlay  in  steel. 

More  recent  experiments  have  resulted  in  the  addition  of  a  longitudinal  run 
of  §-in.  bars  along  each  edge  of  the  pavement.  On  the  basis  of  reinforcing 
steel  at  5  cts.  per  pound,  delivered,  this  reinforcing  cost  $1,770  per  mile. 

Selection  and  cost  of  farm  machinery,  F.  M.  White  (Rpt.  Md.  Agr.  Soc, 
4  (1919),  pp.  285-292). — General  information  on  the  subject  is  given. 

Proper  treatment  of  transmission  belts,  E.  J.  Black  (Cement  and  Engin. 
News,  32  (1920),  No.  7,  pp.  26-28,  figs.  2). — It  is  pointed  out  that  improper 
lacing  is  probably  the  most  common  mistake  made  by  users  of  belts,  and  what  is 
regarded  as  the  correct  method  is  explained  in  detail.  A  table  is  included  for 
finding  the  horsepower  of  a  belt. 

OflBcial  gasoline  analyses,  1920,  R.  E.  Rose  and  E.  T.  Casler  (Fla.  Quart. 
Bui.  Agr.  Dept.,  30  (1920),  No.  3.  pp.  90-116).— This  section  of  this  bulletin  con- 
tains the  results  of  official  analyses  of  331  samples  of  gasoline  collected  for 
inspection  in  Florida  during  the  second  quarter  of  1020. 

OflBcial  kerosene  analyses,  1920,  R.  E.  Rose  and  E.  T.  Casler  (Fla.  Quart. 
Bui.  Agr.  Dept.,  30  (1920),  No.  3,  pp.  117-126).— This  section  of  this  bulletin  con- 
tains the  results  of  official  analyses  of  109  samples  of  kerosene  collected  for 
inspection  in  Florida  during  the  second  quarter  of  1920. 

White  coal,  A.  Turpain  (Vers  la  HouiUc  Blanche.  Paris:  H.  Dunod  d  E. 
Pinat,  1919,  pp.  XI-\-76). — This  publication  deals  with  the  development  and  use 
of  electrical  power  in  France,  particularly  for  farm  purposes,  and  gives  the 
results  of  considerable  study  of  the  water-power  resources  in  France. 

How  to  let  in  the  sunshine,  W.  G.  Kaiser  (Farm  Mechanics,  3  (1920),  No. 
1,  pp.  22-25,  figs.  8). — Data  on  the  design  of  hog  houses  are  given,  including 
cross  sectional  drawings  of  several  types.  It  is  shown  that  the  horizontal  dis- 
tance as  measured  from  a  point  on  the  floor  directly  below  the  windows  to  the 
north  wall  is  an  important  factor  to  be  considered  when  determining  the  proper 
location  of  the  windows,  it  being  assumed  that  the  houses  face  the  south. 

A  map  of  the  United  States  marked  off  in  degrees  of  latitude  is  included  as 
an  aid  to  the  builder,  and  a  table  showing  the  height  in  the  varying  latitudes 
at  which  to  locate  windows  for  hog  houses  8,  10,  and  12  ft.  in  width  is  given. 

The  Missouri  poultry  house,  H.  L.  Kempstee  (Missouri  Sta.  Circ.  93  (1920), 
pp.  9,  figs.  7). — This  bulletin  describes  and  diagraramatically  illustrates  poultry 
house   design,    especially   for   Missouri    conditions.     Since   the   average   farm 
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flock  in  Missouri  i.s  from  100  to  150  hens,  this  lionse  is  20  ft.  square,  a  square 
houso  beinjx  tlie  most  economical  to  construct  and  affording  a  maximum  amount 
of  floor  space. 

Economics  of  a  sound  house,  H.  B.  Young  {Cornell  Readiny  Course  for  the 
Home,  No.  131  {1919),  pp.  8,  figs.  3). — Brief  popular  information  on  the  plan- 
ning of  a  farm  house  is  given. 

The  preliminary  treatment  of  sewage,  J.  H.  Edmondson  {Surveyor  and 
Mimic,  and  County  Knyin.,  58  {1920),  No.  lJf87,  pp.  Itl-U).—\  number  of 
laboratory  ana  practical  experiments  on  the  preliminary  treatment  of  sewage, 
including  particularly  the  use  of  chemicals  for  clarification,  are  reported. 

It  is  concluded  that  while  laboratory  experiments  give  useful  information 
as  to  the  value  of  various  chemicals  <m  a  particular  sewage,  they  do  not  neces- 
sarily represent  working-scale  results.  In  considering  chemical  precipitation 
tlie  design  of  the  settling  tanks  is  considered  to  be  quite  as  important  a  factor 
as  the  nature  and  class  of  the  sewage  to  be  treated.  Sludge  disturbance  was 
found  to  be  inhibitory  to  efhcient  .settlement,  particularly  when  iron  salts  were 
used  as  the  precipitant.  Even  small  quantities  of  iron  added  with  aluminum 
sulphate  had  an  adverse  effect  upon  settlement  in  conjunction  with  sludge  dis- 
turbance. The  formation  of  iron  sulphid  in  settling  tanks  is  concluded  to  cause 
many  difliculties  in  the  eflicient  purification  and  disposal  of  sewage. 

Action  of  the  microbes  of  sewage  purified  by  the  activated  sludge  process 
on  albuminoids,  urea,  and  nitrates,  P.  Courmont  and  A.  Rochaix  {Compt. 
Rend.  Acad.  Sci.  [Paris'],  110  {1920),  No.  16,  pp.  967-970).— Studies  of  the 
action  of  organisms  isolated  from  sewage  purified  by  the  activated  sludge  process 
on  albuminous  matter,  urea,  and  nitrates  are  reported.  Only  seven  species  of 
organisms  were  isolated  from  the  eflluent  used. 

It  was  fo.und  that  with  two  exceptions  these  organisms  showed  indol  produc- 
tion, but  with  the  exception  of  Bacillus  subtilis  had  no  action  on  coagulated 
serum,  gelatin,  egg  albumin,  or  milk  casein,  althougli  showing  an  energetic 
proteolytic  ferment.  Three  of  the  organisms  fermented  urea,  B.  subtilis  had  a 
slight  action,  and  the  other  three  organisms  were  without  action.  Five  of  the 
seven  organisms  were  found  to  have  a  direct  denitrifying  action  on  solutions 
containing  potassium  nitrate. 

A  correlation  study  of  the  colon-aerogenes  group  of  bacteria,  with 
sjiecial  reference  to  the  organisms  occurring  in  the  soil,  C.  C.  Chen  and 
L.  F.  liETTGKK  {Jour.  Bttct.,  5  {1920),  No.  3,  pp.  25S-298,  figs.  S).— Experiments 
conducted  at  Yale  University  are  reported  (1)  to  determine  the  relative  fre- 
(luency  of  the  colon  and  serogenes  types  of  bacteria  in  soils  which  from  all 
appearances  are  free  from  animal  pollution,  (2)  to  ascertain  whether  or  not 
there  is  a  definite  correlation  between  types  of  bacteria  and  their  origin,  and 
(3)  to' study  the  coli  and  serogenes  types  of  gas-fermenting  organisms  with 
reference  to  some  of  the  most  important  reactions  and  media.  Soils  of  known 
.sanitary  quality  were  used. 

The  studies  showed  the  great  predominance  of  the  serogenes-cloacaj  type. 
Of  467  strains  of  bacteria  isolated  from  various  soils,  430  were  identified  as 
Bacterium  (crogenes,  17  as  B.  cloaca;  and  only  20  as  B.  coli.  Furthermore,  the 
sources  of  the  coli  strains  were  shown  by  the  sanitary  survey  to  be  not  entirely 
free  from  animal  pollution.  All  of  the  173  organisms  found  in  the  feces  of 
.7  men,  2  monkeys,  and  14  domestic  animals  were  typical  B.  coli.  It  is  apparent 
from  these  observations  that  there  is  a  definite  correlation  between  these  types 
of  bacteria  and  their  origin.  An  almost  perfect  correlation  could  be  established 
by  the  methyl  red,  the  Voges  and  Proskauer,  and  the  uric-acid  tests. 

The  limiting  hj'drogen-ion  concentration  of  the  coli  cultures,  as  determined 
by  the  colorimetric  method,  varied  from  pH  4.5  to  5.6  in  the  synthetic  medium 
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and  from  4.G  to  5.8  in  the  Witte  peptone-phosphate-glucose  medium.  The  final 
hydrogen-ion  concentration  of  the  cloac^e-serogenes  type  could  not  be  accu- 
rately determined  on  account  of  the  simultaneous  acid  and  alkali  production. 
The  pH  value  obtained  under  similar  conditions  ranged  from  6  to  7.4  in  the 
Witte  peptone  medium  and  from  6  to  6.8  in  the  synthetic  medium. 

"  The  respective  hydrogen-ion  concentrations  of  the  colon  and  serogenes 
types  of  bacteria  may  be  adequately  determined  for  practical  purposes  by 
methyl  red  as  an  indicator,  provided  the  neutral  tint  reactions  are  compared 
with  the  reactions  obtained  by  brom  cresol  purple  or  some  other  sharp  indicator 
as  a  check." 

The  Voges  and  Pro.skauer  method  of  distinguishing  between  B.  coli  and  B. 
(erogenes  jiroved  even  more  satisfactory  than  the  methyl  red  test,  in  that  it 
was  simple  in  operation  and  when  correctly  carried  out  thoroughly  constant 
in  its  results.  When  used  with  precaution  the  uric-acid  test  also  was  of  funda- 
mental importance  in  differentiating  fecal  coli  from  the  soil  serogenes  type  of 
bacteria.  No  definite  correlation  could  be  established  by  means  of  the  indol  test. 
Neither  did  motility  study  prove  to  be  of  practical  value.  Adonitol  fermenta- 
tion did  not  prove  itself  to  be  a  satisfactory  method  of  differentiating  fecal 
from  nonfeca!  strains  of  B.  irrogenes. 

A  list  of  80  references  to  literature  bearing  on  the  subject  is  appended. 

Home  laundering,  L.  R.  Balderston  (V.  S.  Dept.  Ayr.,  Farmers'  Bui.  1099 
(1920),  pp.  32,  figs.  12). — Methods  and  equipment  for  home  laundering  are  de- 
scribed and  illustrated,  the  purpose  being  to  introduce  convenience,  economy, 
and  saving  of  labor  in  the  laundering  process. 

KTJRAL  ECONOMICS. 

Farm  business  analysis  studies,  H.  M.  Dixon  {Jour.  Farm  Econ.,  2  (1920), 
No.  2,  pp.  87-100,  fig.  1). — Data  accumulated  in  the  Office  of  Farm  Management 
of  the  U.  S.  Department  of  Agriculture  by  investigations  of  the  same  farms  over 
a  period  of  successive  years  and  by  repetition  studies  in  the  same  area  after  a 
lapse  of  a  period  of  years  are  compared  and  summarized  in  this  paper,  the  aim 
iieing  to  illustrate  the  fund  of  material  made  available  by  such  investigations. 

Table  1  gives  a  summary  of  the  results  of  four  studies  in  Ohio  and  Indiana 
over  seven  years,  Wisconsin  over  five  years,  and  New  Jersey  over  three  succes- 
sive years.  The  farnt  area,  crop  area,  value  of  real  e.state  per  acre,  productive 
animal  units,  number  of  work  stock,  months  of  labor,  and  investment  per  farm 
are  shown  for  each  of  the  four  areas.  The  next  table  shows  the  percentage  in- 
crease in  receipts  and  expenses  in  the  Ohio  and  Indiana  areas  for  the  years 
affected  by  increased  prices  and  costs.  Table  3  is  in  the  form  found  satisfactory 
for  showing  the  summary  of  the  farm  business,  this  one  relating  to  that  of  a 
period  of  seven  years  on  100  farms  in  Clinton  County,  Ind.  Table  4  summarizes 
results  from  a  study  of  500  white  owner  farms  in  Sumter  County,  Ga.,  made 
first  in  1913  and  repeated  in  1918.  The  following  table  deals  with  farm  loans 
and  interest  rates  on  these  farms  for  the  two  periods,  and  the  next  with  the 
cash  required  per  farm  for  operating  expenses  and  its  sources,  whether  bor- 
rowed or  furnished  by  the  operator.  Table  7  makes  comparison  of  the  use  of 
man  labor,  mule  labor,  and  machinery  in  the  same  area.  The  last  is  a  chart, 
showing  the  number  of  farms  producing  cotton  at  various  costs  for  the  two 
years  and  variation  in  the  cost. 

Cost  and  price  tendencies  on  the  farm,  R.  M.  Green  {MissovtH  Sta.  Circ. 
97  {1920),  pp.  8,  figs.  7). — Table  1  in  this  circular  shows  the  cost  and  price 
indexes  on  corn,  wheat,  pork,  and  beef  from  1915  to  July,  1920,  inclusive,  based 
on  the  average  for  1910-1914,  inclusive,  and  Table  2  the  average  labor  inconres 
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iiiiule  ill  1913^1910,  inclusive,  on  Iowa  farms  (E.  S.  R.,  43,  p.  593),  in  Wisconsin 
(E.  S.  K.,  41,  p.  90),  Indiana,  as  noted  by  Dixon  aliove,  and  in  Missouri. 

Charts  are  given  witli  explanatory  notes  illustrating  the  dilTerence  between 
cost  and  price  indexes  by  years,  1915-1920,  percentage  of  the  previous  year's 
number  in  Missouri,  and  in  the  United  States  January  1,  and  trend  of  home 
consumption  in  the  United  States  in  the  same  years  for  hogs  and  cattle.  Simi- 
larly, charts  are  given  for  corn  and  wheat,  showing  the  difference  between  the 
cost  and  i)rice  indexes,  and  percentage  of  the  previous  year's  acreage  seeded  in 
Mi.s.souri  and  the  United  States  by  years. 

This  study  illustrates  the  close  relation  between  the  supply  of  one  year  and 
the  favorable  and  unfavorable  margins  of  profit  of  earlier  years. 

[Farm  management  studies  in  Missouri],  R.  M.  Green  {Missouri  Sta.  Bui. 
112  (1920),  p.  32). — Brief  reports  are  nrade  here  on  two  studies,  one  carried  on 
in  two  regions  representing,  respectively,  typical  grain  and  live-stock  feeding 
sections  of  the  State,  and  the  other  of  the  lluctuation  in  amount  of  labor  done 
month  by  month  on  different  farms. 

In  the  first,  56  farnrs  in  the  live-stock  feeding  section,  whose  operators  had 
only  $2,500  capital  or  less,  were  studied.  The  difference  in  income  in  favor  of 
the  more  successful  farms  was  accounted  for  as  folio,  s:  Larger  crop  yields  30 
per  cent,  larger  size  of  enterprise  29.4  per  cent,  saving  in  running  expenses  15.5 
per  cent,  better  net  returns  from  live  stock  11.4  per  cent,  more  acres  in  farm  11 
per  cent,  less  interest  charge  on  investment  2.2  per  cent,  and  larger  price  for 
crop  sold  0.5  per  cent. 

Profit-sharing  in  agriculture,  R.  Cecil  (Scot.  Jour.  Agr.,  3  (1920),  Xo.  2, 
pp.  151-l.')Jt). — A  scheme  whicli  has  been  drawn  up  by  practical  farmers  in  the 
author's  own  constituency,  Hertford,  England,  is  briefly  outlined. 

Social  significance  of  hired  labor,  small  holdings,  and  small  farms, 
F.  A.  Pe.\ksox  (Jour.  Farm  Ecoii.,  2  (1920),  Ao.  3.  pp.  163-168) .—Thin  paper  is 
principally  concerned  with  the  effect  of  size  of  farm  on  the  population.  Tabu- 
lations are  given  which  represent  the  relation  between  the  size  of  the  farm  and 
the  number  of  children  under  and  over  16  years  of  age  on  farms  in  northern 
Ulinoi.s.  The  number  of  children  under  16  years  of  age  was  not  influenced  by 
the  size  of  farms,  but  tlie  number  over  16  years  varied  with  the  size  of  the 
farms.  The  significance  of  the  fact  that  small  farms,  small  holdings,  and  mar- 
ried hii'ed  farm  labor  are  factors  in  the  production  of  urban  labor  and  do  not 
in  any  way  produce  a  selective  population  is  noted. 

Agricultural  labor,  Schick  (Ztsclir.  Landiv.  Kammcr  Schlesien,  24  (1920), 
Nos.  18,  pp.  482-484;  19,  pp.  513-516). — Various  contributing  factors  to  the  rise 
in  wages  of  agricultural  labor,  such  as  cityward  trends  in  iwpulation,  a  de- 
crea.sed  birth  rate  in  the  rural  districts,  housing  facilities  in  the  country,  and 
the  substitution  of  money  wages  for  payment  in  kind  are  discus.sed.  A  table  is 
given  which  shows  the  average  wage  in  several  sections  of  Silesia  through  the 
years  1904-5  to  1918-19,  inclusive. 

Land  speculation,  R.  T.  Ely  (Jour.  Farm  Econ.,  2  (1920),  No.  5,  pp.  121- 
135). — It  is  pointed  out  that  land  speculation  may  be  good  in  the  economic  sense 
in  that  it  may  bring  into  use  land  otherwise  unproductive,  but  that  legislation 
and  control  by  means  of  land  commLssions  and  planning  boards  is  needed.  The 
question  of  public  and  private  ownership  is  raised.  It  is  said  that  public 
ownership  is  desirable  for  submarginal  lands,  while  at  the  same  time  laud 
investments  are  recommended  as  sound  and  conservative  for  certain  economic 
classes. 

The  human  side  of  farm  economy,  C.  J.  Galpin  (Jour.  Farm  Econ.,  2 
(1920),  No.  2.  pp.  101-109). — The  author  seeks  to  point  out  the  growing  interest 
in  the  purely  human  factor  in  farm  labor  and  farm-management  problems,  and 
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outlines  a  series  of  studies  covering  the  needed  census  of  farm  population  in 
the  United  States,  also  the  health,  psychology,  education,  and  municipal  privi- 
leges of  the  farm  population.  Investigations  including  the  farm  family  as  a 
basic  institution  and  the  religious  development  of  farm  life,  also  the  American 
standard  of  living  for  the  farm  populatiou  and  its  social  and  political  status, 
are  suggested  as  invaluable  both  to  the  public  and  to  the  farmer. 

[Report  of  the  office  of  farm  markets],  J.  Passonneau  (Washington  Sta. 
Bui.  155  (1920),  pp.  51-53). — A  report  is  made  on  the  year's  activities  of  the 
Washington  State  Office  of  Farm  Markets  in  cooperation  with  tlie  Bureau  of 
Markets  of  the  U.  S.  Department  of  Agriculture.  Several  conclusions  drawn  up 
from  the  study  of  public  marketing  methods  are  summarized  as  follows : 

(1)  The  extent  to  which  farm  products  will  be  marketed  through  public 
markets  will  always  be  limited.  (2)  Only  the  producers  living  within  a  limited 
radius  of  the  city  can  make  use  of  sucli  markets.  (3)  It  is  not  likely  that 
products  other  than  those  included  as  perishables  or  seniiperishables  will  ever 
be  offered  on  the  public  markets.  (4)  The  costs  of  selling  in  this  way  are 
found  to  be  excessive. 

The  Market  Reporter  (U.  S.  Dept.  Ayr.,  Market  Rptr.,  2  (1920),  Nos.  7,  pp. 
97-112,  fig.  1;  8,  pp.  113-128;  9,  pp.  12D-1U;  10,  pp.  1J,5-160,  figs.  2).— These 
numbers  continue  weekly  and  monthly  summaries  of  marketing,  exports  and 
imports,  and  prices  of  specified  commodities,  and  brief  articles  on  important 
classes  of  agricultural  products,  together  with  notes  on  foreign  market  situa- 
tions. 

An  article  in  No.  7  notes  the  commercial  practice  of  preservation  of  fruits  by 
freezing  and  its  growing  use.  No.  8  includes  a  brief  report  of  investigation  of 
rumors  of  dumping,  particularly  of  potatoes,  concluding  that  they  were  ground- 
less. Leading  articles  in  No.  9  relate  to  receipts  of  produce  in  Washington, 
D.  C,  in  1918,  as  compared  with  earlier  years,  the  economic  value  of  cowpeas 
for  planting  purposes,  and  shipments  of  watermelons  in  Missouri.  In  No.  10 
it  is  noted  that  the  year's  hay  prices  have  shown  wide  fluctuations,  also  that  the 
condensed  and  evaporated  milk  market  is  weaker,  and  that  the  British  demand 
for  American  apples  promises  to  be  good  if  exchange  rises. 

Farmers'  Market  Bulletin  CNorth  Carolina  Sta.,  Farmers'  Market  BtcL,  7 
(1920),  No.  31,  pp.  12). — In  this  number  is  a  note  concerning  changes  in  dates 
of  the  North  Carolina  cooperative  wool  sales,  also  the  text  of  the  provisions 
under  the  State  law  for  grades  for  apples,  effective  September  1,  1920,  to- 
gether with  the  usual  partial  lists'  of  products  which  farmers  have  for  sale. 

Rules  and  regulations  of  the  Secretary  of  Agriculture  under  the  Food 
Products  Inspection  Law  of  May  31,  1920  (U.  S.  Dept.  Agr.,  Off.  Sec.  Circ. 
151  (1920),  pp.  8). — These  rules  and  regulations  are  to  take  the  place  of  those 
in  effect  for  similar  purposes,  previously  noted  (E.  S.  R.,  42,  p.  190). 

Value  of  Gove«*nment  crop  reports,  [E.  T.  Meredith]  (U.  S.  Dept.  Agr., 
Dept.  Circ.  152  (1920),  pp.  7;  also  in  Weekly  News  Letter,  7  (1920),  No.  46,  pp. 
5,  6). — This  letter  answers  a  personal  inquiry  as  to  the  value  of  crop  reports  by 
briefly  outlining  the  general  interest  in  and  the  benefit  of  Government  crop  and 
live-stock  statistics  to  growers,  marketing  and  distributing  agencies,  county 
agents,  agricultural  colleges  and  experiment  stations,  and  others,  and  by  calcu- 
lating the  cost  of  furnishing  them  relative  to  the  size  of  the  farming  business. 

Monthly  Crop  Reporter  (U.  S.  Dept.  Agr.,  Mo.  Crop  Rptr.,  6  (1920),  No.  8, 
pp.  11-92,  figs.  5). — This  number  contains  the  usual  monthly  estimates  of  acre- 
age and  condition,  and  brief  articles,  notes,  and  tabulated  data  as  to  stocks, 
farm  value,  and  market  prices,  of  important  agricultural  products. 
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Adtdiiiohile  statistics,  incvioiisly  referred  to  (E.  S.  K.,  43,  p.  689),  are  given, 
also  a  report  showing  the  relative  influence  yearly  of  different  factors  affecting 
losses  for  important  farm  crops. 

[Field  crop  and  live-stock  report  of  Canada  for  1918],  J.  H.  Gkisdai>e 
{Canada  Kxyt.  Farms  Rpi.  1919,  pp.  5-7). — Details  of  the  yields  and  value  of 
the  principal  field  crops  for  1917  and  1918  and  of  the  numbers  of  various  classes 
of  live  stock  in  Canada  for  the  period  1914-1918  are  given,  continuing  data 
previously  noted  (E.  S.  R.,  41,  p.  594). 

Annual  agricultural  statistics  of  France,  1918  {Statis.  Ayr.  Ann. 
[France],  191S,  pp.  J/SO). — This  volume  continues  agricultural  statistics  pre- 
viously noted  (E.  S.  R.,  42.  p.  594). 

[Agricultural  statistics  of  Xorway,  1919]  {Statis.  Aarb6k  Kongeriket 
Xorye,  39  {1919),  pp.  25-37). — These  pages  continue  statistical  data  previously 
noted  (E.  S.  R.,  41,  p.  594). 

Notes  on  agriculture  in  Cyprus  and  its  products,  W.  Bevan  {Bui.  Imp. 
Inst.  [London],  17  {1919),  Kos.  3,  pp.  302-358,  pis.  5,  fig.  1;  4,  pp.  494-51,3,  pis. 
-'). — Information  regarding  agricultural  conditions,  live  stock,  dairy  produce, 
crops,  and  other  produce  of  the  land  and  minor  agricultural  industries  is 
presented  in  these  pages. 

AGRICULTURAL  EDUCATION. 

[Report  on  agricultural  and  fcterlnary  education  in  the  Dutch  East 
Indies],  T.  J.  Lekkerkerker,  W.  G.  Booksma,  P.  van  dee  Vlies,  and  J.  C.  F. 
SoHNS  {Jaarb.  Dept.  Landb.,  Nijv.  en  Handel  Nederland,  Indie,  1918,  pp.  37-45, 
105-114,  336-348). — This  is  a  report  on  the  activities  in  1918  of  the  Department 
of  Agriculture,  Industry  and  Commerce  of  the  Dutch  East  Indies  in  the  promo- 
tion of  agricultural  and  veterinary  instruction. 

Agriculture  in  the  elementary  schools  of  Los  Angeles  City,  C.  F.  Pat.mer 
(Nature-Study  Rev.,  16  {1920),  No.  5,  pp.  217-220,  fig.  i).— The  gardening  work 
in  the  elementary  .schools  of  Los  Angeles  City  is  described. 

The  work  usually  begins  in  the  fourth  grade  and  continues  through  the 
eighth.  The  gardens  vary  in  size  from  plats  the  size  of  a  city  lot  to  over  an  acre 
in  extent.  The  cour.se  of  study  is  so  arranged  as  to  correlate  the  actual  garden 
work  with  the  fundamentals  relating  to  soils,  insects,  diseases,  plant  propa- 
gation, etc. 

The  author  states  that  the  agricultural  department  was  established  in  Los 
Angeles  City  in  1912  and  has  steadily  grown  until  at  the  present  time  it  com- 
prises a  supervisor,  4  assistants,  and  about  40  teachers,  all  of  whom  spend  full 
time  in  teaching  agriculture.  Over  100  school  gardens  are  maintained,  of 
which  65  are  in  part  or  wholly  on  borrowed  ground,  for  which,  with  one  or 
two  exceptions,  no  rentals  are  paid.  Over  1.3,000  pupils  are  aeceiving  regular 
instruction  in  .school  gardening.  Fifty  schools  have  a  teacher  2  days  a  week. 
26  schools  3  days  a  week,  12  schools  1  day  a  week,  and  several  schools  are  in 
charge  of  a  regular  grade  teacher.  During  the  past  three  years,  through 
summer  schools,  the  garden  work  has  been  carried  through  the  entire  year. 
Home  gardening  is  also  encouraged. 

Annual  report  on  vocational  education  and  manual  training  for  the  year 
•  tiding  June  30,  1919,  W.  A.  O'Leaby  {N.  J.  Dept.  Pub.  Instr.,Ann.  Rpt.  Vocat. 
Ed.  and  Manual  Training,  1919,  pp.  79,  pis.  4). — According  to  this  report,  classes 
in  agrlcultme  were  maintained  in  5  high  schools  and  2  county  schools  giving 
instruction  at  20  different  points  in  the  State.  There  are  now  20  vocational 
teachers  of  agriculture  employed,  and  26  students  were  enrolled  in  the  4-year 
agricultural  teacher-tialning  course  at  Rutgers  College. 
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A  hi'icf  sketch  is  given  of  each  of  the  10  day  vocational  schools  or  depart- 
ments giving  instruction  in  home  economics  that  have  been  established  since 
tlie  passage  of  the  vocational  school  act  in  1913.  Instruction  in  home  economics 
was  also  given  in  evening  classes  in  50  centers.  One  school  maintained  a  part- 
lime  class  in  home  economics  for  adults  and  1  general  part-time  school  was  in 
operation  for  girls  employed  in  industry.  The  4-year  teacher-training  course 
in  vocational  home  economics  at  Rutgers  College  was  attended  by  12  students. 

A  brief  report  on  school  gardens  is  included. 

Biennial  report  of  the  Atlantic  County  vocational  schools  of  agriculture 
and  home  economics  (Bicn.  Rpt.  Atlantic  Co.  [N.  ./.]  Vocat.  ScJtooIn,  1919, 
pp.  4<^). — This  is  a  report  on  the  organization  and  work  of  the  vocational  schools 
of  agriculture  and  home  economics  in  Atlantic  County,  N.  J.,  for  the  two 
years  ended  October  31,  1919,  including  extension  work,  boys'  and  girls'  club 
work,  the  community  market,  the  chemical  laboratory,  etc.  This  form  of  in- 
struction, it  is  state'd,  is  now  in  its  sixth  year  and  is  so  conducted  as  to  meet 
the  provisions  of  the  Federal  Vocational  Education  Act  and  yet  not  conflict 
with  the  work-  of  those  intrusted  with  the  administration  of  the  Agricultural 
Extension  Act.  The  sessions  are  maintained  for  the  most  part  through  the 
winter  niontlis  to  interfere  as  little  as  possible  with  farm  operations.  Evening 
classes  and  lecture  courses  in  special  subjects  are  also  offered. 

The  study  of  a  project  in  some  definite  crop  or  farm  product  or  farm  problem 
is  encouraged  rather  than  the  study  of  a  type  of  farming,  such  as  vege.able 
growing,  fruit  growing,  or  general  farming.  The  curriculum  also  provides 
for  the  study  of  material  supplementary  to  the  project,  which  will  help  round 
out  a  four-year  agricultural  course  suitable  for  the  average  farmer  of  the 
county,  and  preparing  for  better  citizenship.  The  four-year  curriculum  as 
revised  in  1919  is  outlined. 

A  plan  has  been  perfected  by  which  the  agricultural  work  done  by  a  high 
school  student  will  entitle  him  to  a  diploma  which  will  admit  him  to  the  agri- 
cultural courses  of  Rutgers  College  or  Cornell  University.  A  suggested  four- 
year  agricultural  curriculum  for  a  department  of  agriculture^  in  secondary 
schools  is  outlined. 

The  home  economics  instructor  offers  courses  of  four  to  six  or  eight  weeks 
in  various  centers,  moving  her  equipment  from  place  to  place  with  no  central 
location  for  a  permanent  school. 

Report  of  the  director  of  elementary  agricultural  education,  A.  C.  GoR- 
HAM  (Ann.  Rpt.  Dept.  Agr.,  New  Brunswick,  1919,  pp.  21-4''h  P^s.  2). — This  is  a 
report  on  elementary  agricultural  education  in  the  Province  of  New  P>runswick 
for  the  year  ended  .Tune  30,  1919,  including  school  gardens  and  home  plats, 
poultry  projects,  school  fairs,  and  the  rural  science  school  for  teachers.  A 
table  showing  the  grants  from  the  Department  of  Agriculture  to  teachers  and 
trustees  for  nature  study  and  agriculture  during  the  year  is  included. 

Educational  gardens,  J.  B.  Hurry  (Jour.  Roy.  Hart.  Soc,  45  {1919)  No.  1, 
pp.  56-59). — The  author  discusses  the  school  garden  as  a  means  of  instruction 
in  horticulture,  botany,  and  industry  and  commerce,  including,  as  an  illustra- 
tion of  the  latter,  an  account  of  the  scheme  as  carried  out  at  Westfield,  Reading, 
England. 

Boys'  and  girls'  clubs  (Agr.  Gaz.  Canada,  7  (1920),  No.  5,  pp.  421-1,21).— 
This  is  a  series  of  brief  reports  on  the  organization  and  activities  of  boys'  and 
girls'  live  stock,  poultry,  gardening,  canning,  and  cooking  clubs  conducted  under 
the  auspices  of  rural  education  associations,  school  fair  associations,  agricul- 
tural societies,  representatives  of  the  Department  of  Agriculture,  etc.,  in  the 
Provinces  of  New  Brunswick,  Quebec,  Manitoba,  Saskatchewan,  and  Alberta. 

A  course  of  study  in  boys'  and  girls'  club  leadership  for  county  normal 
training  classes,  E.  O.  Lindemann  (Mich.  Dept.  Pub.  Instr.  Bui.  26  (1919),  pp. 
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68,  figs.  2). — Tliesubject  matter  outlined  for  this  course  deals  with  the  history 
and  development  of  boys'  and  girls'  club  work  and  club  reports,  stories,  and 
exhibits,  to  be  taught  by  the  county  normal  princii)al ;  principles  of  organiza- 
tion and  follow-up  work,  to  be  taught  by  members  of  the  State  staff;  and 
psychology  of  boys'  and  girls'  club  work  and  recreational  activities  related  to 
club  work,  to  be  taught  by  the  principal  and  reinforced  by  a  member  of  the 
State  staff. 

[Nature  study  and  agriculture],  II.  N.  Goddard  (In  Manual  of  the  Ele- 
mentary Course  of  Study  for  the  Common  Schools  of  Wisconsin.  Madison, 
Wis.:  Dept.  Pub.  Instr.,  1!)19,  16.  ed.,  rev.,  pp.  188-235,  fly.  i).— This  manual  in- 
cludes general  suggestions  and  topics,  in  sea.sonal  sequence,  in  nature  study 
and  general  suggestions  and  outline  of  a  course  of  study  in  agriculture,  together 
with  treatment  of  topics,  tests,  and  examinations,  and  references  for  the  com- 
mon schools  of  Wisconsin. 

Lessons  with  nature  for  school,  garden,  farm,  and  home,  A.  L.  Mebane 
(Greensboro,  N.  C:  Ayr.  and  Tech.  Col.,  1917,  pp.  62.  flys.  3). — The  author  out- 
lines lessons  and  experiments  dealing  with  soils,  manures,  rotation  of  crops, 
production  of  new  varieties  of  plants,  seed  testing,  culture  of  field  and  gardeji 
crops,  and  treatment  of  diseases  of  garden  plants,  including  the  making  of 
fungicides  and  insecticides. 

Hints  for  special-class  gardens,  C.  H.  Tether  (Albany,  N.  Y.:  Univ.  State 
New  York  [1920],  pp.  S). — Thei  author  presents  simple  hints  for  gardeners 
gained  from  two  years'  experience  in  the  supervision  of  gardening  projects,  of 
the  special  schools  at  the  Oswego  (N.  Y.)  State  Normal  School.  Each  child  in 
the  special  class,  regardless  of  his  special  physical  handicap,  had  some  part  in 
the  garden  work. 

Lessons  in  plant  production  for  southern  schools,  E.  H.  Shinn  (Fed.  Bd. 
Vocat.  Ed.  Bui.  53  (1920),  pp.  JS3). — This  bulletin  outlines  suggestive  lessons 
for  a  year's  work  in  plant  production  arranged  in  seasonal  sequence  for  south- 
ern schools  of  vocational  agriculture.  It  includes  a  suggested  weekly  program 
as  a  plan  upon  which  to  base  the  work.  The  lessons  suggest  sources  of  infor- 
mation, illustrative  material,  class  exercises,  practical  exercises,  and  a  project 
study  outline  or  shop  practice.  The  subjects  dealt  with  include  crops,  soils,  fer- 
tilizers, gardening,  orchai'ding,  farm  management,  roads,  farm  implements  and 
machinery,  etc. 

I'rinciples  of  veterinary  science:  A  text-book  for  use  in  agricultural 
scliools,  F.  B.  Hadley  (Philadelphia  and  London.  W.  B.  Saunders  Co.,  1920,  pp. 
Ji20,  flys.  101). — This  text,  which  is  a  development  of  the  author's  former  pub- 
lication entitled  The  Horse  in  Health  and  Disease  (E.  S.  R.,  34,  p.  794),  has  been 
amplified  to  meet  better  the  growing  needs  of  the  animal  husbandman.  It 
endeavors  to  bring  out  the  close  relationship  that  should  exist  between  vet- 
erinary science  and  the  natural  and  physical  sciences  now  taught.  Part  1  deals 
with  tl-.e  anatomy  and  physiology  of  animals,  and  part  2  treats  of  the  conunon 
animal  diseases  including  their  prevention  and  control.  An  outline  for  the  study 
of  the  control  of  comamnicable  disea.ses,  and  lists  of  diseases  of  man  carried  by 
domestic  animals,  diseases  of  swine  that  render  the  flesh  unfit  for  food,  and  the 
bones  of  the  skeleton  of  the  horse  are  appended. 

Courses  of  study:  Foods  and  related  work,  J.  Callahan  and  M.  Johnston 
(Wis.  Bd.  Vocat.  Ed.  Monoy.  9  (1920).  pp.  //O).— This  monograph  contains  out- 
lines of  8  unit  courses  in  foods,  comprising  a  total  of  34  lessons,  and  of  10 
unit  courses,  with  a  total  of  33  lessons,  for  first  and  second  year  cour.ses,  re- 
pectively,  for  part-time  and  evening  schools  of  the  State.  Each  lesson  indi- 
cates topics  for  discussion,  practical  work,  related  work,  and  references. 
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Housekeeping:  A  textbook  for  girls  in  the  public  intermediate  schools 
of  tlie  Philippines,  S.  M.  Butts  {Manila,  P.  I.:  Bur.  Ed.,  1919,  2.  ed.,  rev.,  pp. 
230,  pi.  1,  flys.  10). — In  this  second  revision  of  this  text,  previously  noted 
(E.  S.  R.,  33,  p.  598),  much  new  material  has  been  added.  Subject  matter  in 
housekeeping  and  cooking  is  outlined  for  grades  5  to  7,  inclusive,  in  hygiene  and 
sanitation  for  grade  5,  and  in  home  nursing  for  grades  6  and  7.  Suggestions  for 
practical  work  are  included.  Appendixes  deal  with  household  accounts,  a  fire- 
less  cooker,  the  cold-pack  method  of  canning,  digestion  and  absorption  of  food, 
and  recipes. 

Home  jirojects  in  home  economics,  J.  Cox  {[Salt  Lake  City,  Utah:  Dept. 
Pub.  Instr.,  1920],  pp.  IJf). — Suggestions  are  offered  by  the  supervisor  of  home 
economics  for  the  organization  of  home  projects  in  home  economics  for  Utah 
schools. 

MISCELLANEOUS. 

Twenty-ninth  Annual  Report  of  Arizona  Station,  1918  (Arizona  Sta. 
Rpt.  1918,  pp.  271-358,  figs.  6). — This  contains  the  organization  list,  an  adminis- 
trative report  on  the  work  and  publications  of  the  station,  a  financial  statement 
for  the  fiscal  year  ended  June  30,  1918.  and  departmental  reports,  the  experimen- 
tal features  of  which  are  for  the  most  jjart  abstracted  elsewhere  in  this  issue. 

Work  and  progress  of  the  agricultural  exiieriment  station  for  the  year 
July  1,  1918,  to  June  30,  1919  {ilis-^ouri  Sta.  Bui.  112  {1920),  pp.  48,  figs. 
13). — This  contains  the  organization  list,  a  import  by  the  director  on  the  work 
and  publications  of  the  station,  and  a  financial  statement  for  the  Federal  funds 
for  the  year  ended  June  30,  1919.  The  experimental  work  reported  is  for  the 
most  part  abstracted  elsewhere  in  this  issue. 

Tvj^enty -ninth  Annual  Report  of  Washington  Station,  1919  {Washington 
Sta.  Bill.  155  {1920),  pp.  57). — This  contains  the  organization  list,  a  report  on 
the  work  and  publications  of  the  station  during  the  year,  and  a  financial  state- 
ment for  the  Federal  funds  for  the  fiscal  year  ended  June  30,  1919,  and  the  re- 
maining funds  for  the  fiscal  year  ended  March  31,  1919.  The  experimental 
work  reported  is  for  the  most  part  abstracted  elsewhere  in  this  issue.  Data  on 
the  arsenic  content  of  sprayed  apples,  and  the  effect  of  exercise  on  the  vitality 
and  breeding  ability  of  bulls  are  also  included. 

Report  of  the  Canada  Experimental  Farms,  1919  {Canada  Expt.  Farms 
Rpt.  1919,  pp.  196). — This  contains  the  reports  of  the  director,  the  Dominion 
specialists,  and  the  superintendents  of  the  various  substations.  In  addition  to 
experimental  work  abstracted  elsewhere  in  this  issue,  meteorological  data  are 
included. 

Monthly  Bulletin  of  the  Ohio  Experiment  Station  {Mo.  Bui.  Ohio  Sta.,  5 
{1920),  No.  6,  pp.  161-192,  figs.  9). — This  number  contains  several  articles  ab- 
stracted elsewhere  in  this  issue,  miscellaneous  notes,  and  answers  to  timely 
questions. 

Monthly  bulletin  of  the  Western  Washington  Substation  (Washington 
Sta.,  West.  Wash.  Sta.  Mo.  Bui.,  8  (1920),  No.  5,  pp.  65-80).— In  addition  to  an 
article  abstracted  elsewhere  in  this  issue,  this  number  contains  brief  articles 
on  the  following  subjects:  Hog  Raising  in  Western  Washington,  by  W.  A. 
Linklater;  Select  Seed  Potato  Plants  Now,  by  J.  L.  Stahl ;  Feeding  of  Poultry 
for  Eggs  and  Longevity,  by  Mr.  and  Mrs.  G.  R.  Shoup;  Agricultural  Fair  Ex- 
hibits ;  and  Western  Washington  Egg-laying  Contest,  by  G.  R.  Shoup. 

The  Government  scientist  and  the  conditions  of  the  service,  C.  L.  Alsbeeg 
(Che^n.  Age  [New  York],  28  (1920),  No.  9,  pp.  305-307,  fig.  1).—A  brief  discus- 
sion with  special  reference  to  present  conditions  in  the  Bureau  of  Chemistry, 
U.  S.  Department  of  Agriculture. 


NOTES. 


Alabama  College  and  Station. — The  aKrlcultural  biiildinp:,  Inchuling  rrrnch 
of  the  oquipnieiit  and  reooi'ds  of  the  station,  was  destroyed  by  fire  October  30. 

Florida  Station. — Dr.  O.  F.  Burger,  pathologist  in  fruit  disea.se  investiga- 
tions in  the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  has 
been  appointed  plant  pathologist,  beginning  November  1.  John  H.  Jeffries  has 
been  appointed  superintendent  of  the  Citrus  Substation  at  Lake  Alfred. 

Purdue  University  and  Station. — John  June  Davis  has  been  appointed  head 
of  the  department  of  entomology,  succeeding  James  Troop,  retired  at  his  own 
request  after  nearly  forty  years'  service.  Prof.  Troop  retains  his  teaching 
duties. 

Other  appointments  include  H.  D.  Brooks  as  assistant  in  poultry  husbandry 
and  C.  E.  Baker  as  assistant  in  horticulture.  S.  F.  Thornton  has  resigned  as 
deputy  State  chemist  to  accept  a  commercial  position. 

Kansas  College  and  Station. — The  next  legislature  is  to  be  asked  to  appro- 
priate funds  for  continuing  the  constriction  of  the*  group  of  agricultural 
building.s.  Approximately  .$400,000  will  be  requested  to  build  the  west  wing  of 
Waters  Hall  and  annexes  to  the  east  and  west  wing.«,  which  will  be  used  for 
a  meats  laboratory  and  creamery,  respectively. 

The  enrollment  of  students  in  the  division  of  agriculture  is  about  500,  some 
50  more  than  during  the  fall  semester  a  year  ago.  The  nunrlter  of  freshmen 
in  agriculture  exceeds  that  of  any  other  fall  semester  in  the  history  of  the 
institution. 

Recent  appointments  include  P.  C.  McGilliard  as  assistant  in  dairy  hus- 
bandry ;  W.  R.  Horlacher  and  D.  C.  Fetzer  as  fellows  In  animal  husbandry ;  and 
W.  S.  Wiedorn  as  instructor  in  landscape  gardening.  M.  F.  Ahearn,  for  several 
years  professor  of  horticulture,  has  resigned  to  take  charge  of  the  department 
of  physical  education,  and  has  been  succeeded  by  R.  J.  Barnett,  professor  of 
pomology  at  the  Washington  College. 

Rutgers  College. — Miss  Florence  Powdermaker,  instructor  in  the  School  of 
Hygiene  and  Public  Health  at  Johns  Hopkins  University,  was  appointed  Sep- 
tember 1  as  specialist  in  nutrition, 

Cornell  University. — A  State  appropriation  of  $10,000  for  extension  work  on 
Indian  reservations  is  to  ba  employed  in  various  ways.  Scholarships  may  be 
offered  at  the  winter  courses,  adults  may  be  brought  to  the  college  during 
farmers'  week,  a  rotary  loan  fund  may  be  established  to  enable  Indians  to  pur- 
chase improved  seed,  animals,  machinery,  etc.,  and  there  nray  be  general  exten- 
sion work  on  the  reservations.  The  work  is  to  be  under  the  direction  of  D.  J. 
Crosby  of  the  extension  service,  assisted  by  Dr.  Erl  A.  Bates  of  Syracuse  Uni- 
versit.v,  who  is  honorary  president  of  the  Indian  Welfare  Society  and  who  has 
been  appointed  adviser  in  Indian  extension.  There  are  six  Indian  reservations 
in  the  State  with  a  population  of  about  G,000  and  an  area  of  over  10,000  acres. 

New  York  State  Station. — Edward  H.  Francis  and  Rossiter  D.  Olmstead, 
assistants  in  horticulture  and  entomology,  respectively,  resigned  October  1. 
The  former  has  been  succeeded  by  Harold  B.  Tukey,  a  1920  graduate  in  horti- 
[ culture  from  Cornell  University. 

South  Carolina  College  and  Station. — Dr.  G.  F.  Lipscomb  has  resigned  as 
'station  chemist  to  become  professor  of  chemistry  at  the  University  of  South 
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Carolina,  and  has  been  succeeded  by  W.  L.  Lippincott.  W.  W.  Fitzpatrick  has 
resigned  as  professor  of  dairy  husbandry  and  head  of  the  dairy  division  of 
the  station  to  accept  a  position  with  the  American  Guernsey  Cattle  Club. 
T.  S.  Buie,  fornrerly  agronomist  of  the  Georgia  Station,  has  been  appointed 
specialist  in  fertilizer  investigations  at  the  Pee  Dee  Substation,  and  is  con- 
ducting cooperative  fertilizer  tests  and  soil  fertility  studies  with  the  different 
soil  types  of  the  State. 

Wisconsin  University.— Erwin  M.  Tiffany  has  been  appointed  assistant  pro- 
fessor of  agricultural  education. 

Wyoming  Station. — H.  P.  K.  Agersborg  has  been  appointed  assistant  in  the 
department  of  zoology  and  parasitology. 

Officers  and  Committees  for  1021  of  the  Association  of  Land-grant 
Colleges. — The  complete  list  of  general  officers  selected  at  the  Springfield 
meeting,  noted  editorially  in  this  issue,  is  as  follows :  President,  H.  L.  Russell 
of  Wisconsin ;  vice  president,  Howard  Edwards  of  Rhode  Island ;  secretary- 
treasurer,  J.  L.  Hills  of  Vermont ;  and  members  of  the  executive  committee, 
R.  A.  Pearson  of  Iowa,  chairman;  W.  M.  Riggs  of  South  Carolina,  W.  E.  Stone 
of  Indiana,  A.  R.  Mann  of  New  York,  and  F.  B.  Mumford  of  Missouri. 

For  the  various  sections  the  officers  are  as  follows :  Agriculture,  Dean  Mum- 
ford  chairman ;  W.  F.  Handschin  of  Illinois  vice  chairman,  and  W.  H.  Chandler 
of  New  York,  secretary;  engineering,  C.  R.  Richards  of  Illinois,  chairman,  and 
R.  L.  Sackett  of  Pennsylvania,  secretary ;  and  home  economics,  Edna  L. 
Skinner  of  Massachusetts,  chairman,  and  Mildred  Wiegley  of  INIinnesota,  secre- 
tary. For  the  three  subsections  of  the  section  of  agriculture.  R.  L.  Watts  of 
Pennsylvania  and  C.  D.  Jarvis  of  the  U.  S.  Bureau  of  Education  were  chosen 
chairman  and  secretary,  respectively  in  that  of  resident  teaching;  F.  S.  Harris 
of  Utah  and  T.  P.  Cooper  of  Kentucky,  chairman  and  secretary  in  experiment 
station  work ;  and  H.  J.  Baker  of  Connecticut  and  J.  A  .Wilson  of  Oklahoma  in 
extension  work. 

The  standing  committee  on  graduate  study  was  abolished.  On  the  committee 
on  instruction  in  agriculture,  home  economics,  and  mechanic  arts,  A.  B.  Cordley 
of  Oregon  and  Bertha  M.  Terrill  of  Vermont  were  appointed  for  3-year  terms, 
vice  T.  F.  Hunt  of  California  and  Edna  M.  White  of  Ohio.  R.  W.  Thatcher  of 
Minnesota  was  appointed  to  the  committee  on  college  organization  and  policy 
for  three  years  vice  Samuel  Avery  of  Nebraska,  and  H.  L.  Russell  of  Wisconsin 
succeeded  J.  G.  Lipman  of  New  Jersey  for  a  like  period  on  the  joint  committee 
on  projects  and  correlation  of  research.  The  remaining  personnel  of  the  various 
standing  commiftees  was  continued  unchanged. 

Netherlands  Institute  of  Animal  Nutrition. — Plans  are  under  way  for  a 
laboratory  building  for  chemical,  bacteriological,  and  other  research  work  of 
this  institute,  and  it  is  hoped  to  complete  the  structure  in  about  two  years.  An 
annex  to  the  laboratory  is  being  l3uilt  for  immediate  occupancy.  This  is  a  one- 
story  structure  about  117  by  62  ft.,  with  basement  and  attic,  and  will  be  known 
as  the  vitamin  laboratory.  The  main  floor  contains  several  offices  and  labora- 
tories, but  consists  largely  of  quarters  for  mice,  rats,  monkeys,  rabbits,  fowls, 
and  guinea  pigs.  Special  facilities  are  to  be  provided  for  keeping  many  of  the 
animals  in  open  warrens  during  the  day,  for  disinfecting  cages,  and  otherwise 
maintaining  the  best  of  hygienic  conditions.  The  library  is  on  the  attic  floor, 
where  considerable  storage  space  is  also  available. 

The  institute  is  located  in  Amsterdam,  and  will  be  devoted  to  elaborate  feed- 
ing experiments  with  animals.  The  staff  is  to  consist  of  Director  E.  W.  Van 
Leersum,  an  assistant  director,  and  various  assistants. 
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Chemical  reading  courses  {Jonr.  Indus,  and  Engin.  Chem.,  12  (1920),  No3. 
7,  pp.  701-705;  8,  pp.  806-812). — This  report  of  a  coiumittee  of  the  American 
Chemical  Society  appointed  to  prepare  suitable  lists  of  chemical  texts  for  libra- 
ries consists  of  selected  lists  of  boolis  covering  different  phases  of  chemistry,  with 
brief  comment  as  to  the  scope  of  the  books  recommended.  The  subjects  and 
compilers  of  the  different  lists  are  as  follows :  Elementary  or  Introductory  Chem- 
istry and  Household  Chemistry,  by  L.  C.  Newell ;  General  and  Physical  Chem- 
istry, Inorganic  and  Analytical  Chemistry,  and  Organic  and  Biological  Chem- 
istry, by  A.  M.  Patterson ;  and  Industrial  Inorganic  Chemistry,  Industrial  Or- 
ganic Chemistry,  and  Techno-Chemical  Analysis,  by  W.  Segerblom. 

Optical  properties  of  a  series  of  heptitols,  E.  T.  Whebby  (Jour.  Biol. 
Chem.,  42   (1920),  No.  S,  pp.  S77-S82). 

Sedoheptose,  a  new  sugar  from  Sedum  spectabile,  n,  F.  B.  La  Forge 
(Jour.  Biol.  Chem.,  1,2  (1920),  No.  3,  pp.  S67-374). 

The  absorption  spectra  of  the  nitric  esters  of  glycerol,  E.  Q.  Adams 
(Jour.  Amer.  Chem.  Soc,  42  (1920),  No.  7,  pp.  1321-1327,  figs.  3). 

Volemite,  F.  B.  La  Forge  (Jour.  Biol.  Chem.,  42  (1920),  No.  3,  pp.  375,  376). 

Acidity  of  ash-free  and  of  commercial  gelatin  solutions,  H.  E.  Patten 
and  T.  O.  Keixems  (Jour.  Biol.  Chem.,  42  (1920),  No.  3,  pp.  363-366,  fig.  i).— A 
continuation  of  the  study  previously  noted  (E.  S.  R.,  41,  p.  11). 

Cockle-bur  oil,  a  new  seed  oil,  L.  B.  Rhodes  (Jour.  Amer.  Chem.  Soc.,  42 
(1920),  No.  7,  pp.  1507,  1508). — The  kernels  of  a  variety  of  cockle-bur  known  as 
the  clot-bur  (Xanthium  echinatum)  yielded  on  heavy  pressure  in  the  cold  be- 
tween steel  plates  29.89  per  cent  of  a  light  yellow  oil,  of  a  pleasant  odor  and 
taste.  The  following  constants  were  obtained :  Specific  gravity  at  15.5°  C. 
0.9251,  refractive  index  at  15.5°  1.4773,  Zeiss  butyrometer  at  20°  1.4771,  refrac- 
tometer  at  40°  1.4691,  solidification  point  — 18°,  iodin  number  (Hanus)  140.8, 
saponification  number  190.2,  Reichert-Meissl  number  0.233,  Hehner  number  89.7, 
acetyl  value  10.6,  and  melting  point  of  the  fatty  acids  -f  19°. 

Samples  of  raw  linseed  oil  and  cockle-bur  oil  under  the  same  drying  condi- 
tions required  four  and  five  days,  respectively,  to  reach  the  same  degree  of 
dryness.  The  meal  remaining  from  the  extraction  of  the  oil  was  found  to  be 
highly  toxic. 

Pappea  seeds  of  South  Africa  as  a  source  of  oiU  (Bui.  Imp.  Inst.  [Lon- 
don'\,  17  (1919),  No.  4,  pp.  488-491). — The  seeds  of  Pappea  capensis,  the  fruit  of 
which  is  known  as  the  South  African  prune,  were  found  to  contain  7.4  per  cent 
of  moisture  and  to  yield  47.8  per  cent  of  a  viscous  oil  of  golden  yellow  color. 
The  analytical  constants  of  the  oil  were  as  follows:  Specific  gravity  at  15°  C. 
0.915,  solidifying  point  of  fatty  acids  39.5°  C,  acid  value  13.1,  saponification 
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value  188,  iodin  value  (per  cent)  69.8,  unsaponifiable  matter  (per  cent)  0.54, 
soluble  volatile  acids  0.42,  insoluble  volatile  acids  0.32,  and  acetyl  value  21.1. 
These  figures  indicate  that  the  oil  is  of  a  nondrying  type  suitable  either  for 
soap  manufacture  or  as  a  lubricant. 

The  residual  meal  from  the  extraction  of  the  oil  from  the  entire  seeds  and 
that  from  the  decorticated  kernels  had  the  following  composition :  IMoisture  9.2 
(entire  seed)  and  7.4  per  cent  (decorticated  kernels),  crude  proteins  16.3  and 
88.3  per  cent,  fat  1  and  0.4  per  cent,  carbohydrates  (by  difference)  51.9  and 
42.9  per  cent,  crude  fiber  18.6  and  5.1  per  cent,  and  ash  3  and  5.9  per  cent.  Tlie 
meal  contained  no  alkaloid  or  cyanogenetic  glucosid  but  a  small  amount  of 
saponin.  Feeding  trials  are  neccssaiy  to  determine  whether  the  meal  can 
safely  be  used  as  a  cattle  food. 

The  castor-oil  industry,  J.  H.  Shrader  {U.  S.  Dept.  Agr.  Bui.  867  (1920),  pp. 
JfO,  figs.  15). — This  is  an  extensive  compilation  of  information  on  the  castor-oil 
industry,  including  a  discussion  of  the  source  of  castor-oil ;  statistics  on  the 
trade  and  commerce  in  castor  beans  and  oil  during  the  past  ten  years ;  a  de- 
scription, contributed  by  A.  C.  Goetz,  of  the  inspection  and  valuation  of  castor 
beans  in  New  York  City ;  a  detailed  description  with  illustrations  of  the  manu- 
facture of  the  oil ;  data  on  the  composition  of  commercial  samples  of  the  oil  of 
different  grades,  with  .specifications  drawn  up  by  the  Bureau  of  Aircraft  Pro- 
duction for  castor  oil  for  lubricating  purposes  and  a  comparison  of  the  composi- 
tion and  properties  of  American-produced  and  imported  oils ;  and  a  discussion 
of  the  various  uses  of  the  oil. 

The  general  methods  described  for  obtaining  the  oil  include  the  use  of  the 
cage  press,  the  Anderson  oil  expeller,  and  stationary  and  rotary  extractors 
for  solvent  extraction  of  the  residual  oil  from  the  press  cake.  Experimental 
evidence  has  been  obtained  indicating  that  a  good  grade  of  No.  1  oil  can  also 
be  obtained  by  direct  extraction  of  the  slightly  crushed  but  undecorticated 
beans  with  benzol  by  percolation.  The  residual  oil,  after  evaporation  of  the 
benzol,  is  purified  by  heating  to  95  or  1(X)°  C.  for  about  10  minutes  with  5  per 
cent  of  fuller's  earth,  adding  2  per  cent  of  decolorizing  carbon,  allowing  the 
temperature  to  fall  slowly  to  about  90°,  and  filtering. 

Concerning  the  possibility  of  a  permanent  American  castor-bean  industry, 
attention  is  called  to  the  fact  that,  through  the  campaign  of  castor-bean  growing 
inaugurated  in  1917  by  the  Bureau  of  Aircraft  Production,  considerable  informa- 
tion is  available  concerning  yields  per  acre  and  cost  of  handling  in  different 
parts  of  the  country,  the  details  of  seed  selection  and  methods  of  planting,  culti- 
vating, and  harvesting. 

"  We  are  now  in  a  good  position  from  the  standpoint  of  knowledge  of  farm- 
ing conditions  to  adopt  intelligently  whatever  measures  may  be  necessary  to 
meet  foreign  competition.  .  .  .  But  the  farmer  who  would  raise  castor  beans 
as  a  crop  will  have  to  be  shown  that  he  can  receive  more  money  per  acre  than 
he  is  receiving  from  his  present  crops  before  there  will  be  a  satisfactory  home 
production  of  castor  beans.  Cost,  yield,  market,  and  profit  are  the  determining 
factors." 

Urease  content  of  Dutch  seeds  and  diiTerent  varieties  of  soy  beans,  D.  H. 
Wester  {Pharvi.  ZentralhaUe,  61  (1920),  No.  28,  pp.  377-382).— Essentially 
noted  from  another  source  (E.  S.  R.,  43,  p.  10). 

Volumetric  method  for  the  determination  of  diastatic  capacity,  J.  T. 
Flohil  (Jour.  Indus,  and  Engin.  Chem.,  12  (1920),  No.  7,  p.  677).— The  tech- 
nique of  the  method  is  as  follows: 

"A  5  per  cent  malt  solution  is  prepared  according  to  Lintner.  One  cc.  of 
the  extract  is  introduced  into  100  cc.  of  a  2  per  cent  soluble  starch  solution 
in  a  200  cc.  flask,  left  to  act  for  exactly  one  hour  at  20°  C,  then  treated  with 
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10  cc.  of  n/10  sodium  hydroxid  to  stop  the  diastatic  action,  and  diluted  with 
•water  to  the  2(X)  cc.  mark. 

"  Twenty-five  cc.  of  tliis  .solution  i.s  transferred  to  a  300  cc.  Erlenraeyer  flask, 
exactly  10  cc.  each  of  Fehling's  solutions  I  and  II  added,  and  the  volume 
broufrht  up  to  50  cc.  with  5  cc.  water.  The  mixture  is  boiled  slowly  for  2  minutes 
and  immediately  cooled  under  the  cold  water  faucet,  but  not  nmch  under  25°. 
Ten  cc.  of  a  30  per  cent  potassium  iodid  solution,  or  3  gm.  potassium  iodid  and 
10  cc.  of  a  25  per  cent  sulphuric  acid  solution,  are  added  successively  and  the 
liberated  iodin  titrated  with  a  n/10  thiosulphate  solution  to  a  creamy  yellow 
color,  the  solul)le  starch  present  serving  as  an  indicator." 

The  diastatic  capacity  in  degrees  Lintner  is  obtained  by  dividing  the  amount 
of  thiosuliiliate  equivalent  to  the  copper  sulphate  reduced  by  the  sugar  by  the 
amount  of  thiosulphate  u.sed  in  a  blank  test  (25  cc,  5  cc.  water,  20  cc.  Feh- 
ling's solution)  and  multiplying  the  result  by  the  factor  320. 

A  simple  method  for  titrating  electrometrically  to  a  desired  end  point  in 
acid-alkaline  reactions,  P.  E.  Klopstkg  {Science,  n.  ser.,  52  {1920),  No.  1331, 
pp.  18,  19). — The  author  suggests  the  utilization  of  the  hydrogen  electrode  as 
a  means  of  titrating  a  solution  of  unknown  pH  value  to  a  definite  H-ion  con- 
centration.    The  technique  is  essentially  as  follows : 

A  solution  having  a  pH  value  corresponding  to  the  desired  end  point  of  the 
titration,  selectetl  from  the  standard  formulas  of  Clark  and  Lubs  (E.  S.  R.,  37, 
p.  506),  is  placed  in  one  vessel  with  a  hydrogen  electrode.  This  is  connected 
by  a  salt  bridge  of  saturated  potassium  chlorid  with  the  cell  containing  another 
hydrogen  electrode  in  the  unknown  solution.  The  two  electrodes  are  connected 
by  means  of  a  tapping  key  and  a  galvanometer  of  high  resistance.  The  titrating 
solution  is  then  added  to  the  unknown  until  the  galvanometer  shows  no  deflec- 
tion upon  tapping  the  key,  thus  indicating  that  the  H-ion  concentrations  of  the 
two  cells  are  equal. 

It  is  pointed  out  that  such  a  titration  can  be  carried  out  regardless  of  the 
color  or  turbidity  of  the  solution,  and  that  its  accuracy  is  limited  only  by  the 
accuracy  with  which  the  pH  value  of  the  standard  solution  is  known. 

Simplification  of  the  reaction  of  manganese  salts  of  Caron  and  Raquet, 
G.  DENiGfes  {Ann.  Chim.  Analyt.,  2.  ser.,  2  {1920),  No.  7,  pp.  215,  216).— A  simplifi- 
cation of  the  reaction  of  manganese  salts  noted  by  Caron  and  Raquet  (E.  S.  li., 
41,  p.  504)  is  described  in  which  the  active  oxidizing  agent  is  replaced  by 
atmospheric  oxj-gen  in  an  alkaline  medium,  and  pota.ssium  oxalate  by  free  oxalic 
acid,  thus  obviating  the  necessity  of  using  acetic  acid. 

The  technique  of  the  modified  method  consists  in  adding  to  5  cc.  of  the  solu- 
tion of  the  manganese  salt  one  or  two  drops  of  sodium  hydroxid,  shaking 
the  mixture  in  the  presence  of  air  until  a  brown  color  appear-s,  and  then 
adding  drop  by  drop  with  constant  shaking  a  cold  solution  of  oxalic  acid  until 
the  brown  color  distippears  and  the  cliaracteristic  red  color  of  the  alkaline 
manganic  oxalate  appears. 

The  determination  of  potassium  and  its  separation  with  sodium  as  so- 
dium potassium  cobaltic  nitrite,  P.  Wknger  and  C.  HiiMKx  {Ann.  Chim. 
Analyt.,  2.  ser.,  2  {1920),  No.  7,  pp.  198,  i99).— Experimental  data  are  reported 
verifying  the  formula  NaK:Co(NOj)o  for  .sodium  potassium  cobaltic  nitrite  by 
determining  both  the  cobalt  and  the  potassium  in  the  precipitated  salt.  The 
authors  recommend  as  a  rapid  method  of  determining  potassium  its  precipita- 
tion with  sodium  cobaltic  nitrite,  the  determination  of  cobalt  either  gravimetri- 
cally  or  volumetrically,  and  the  use  of  the  theoretical  coefficients  2.5254  for 

2KC1  KiO 

Q      or  1.5932  for  qT"  for  calculating  KCl  or  K2O  from  tlie  ascertained  weight 

of  cobalt. 
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The  determination  of  small  quantities  of  phosphoric  acid  as  barium 
phosphomolybdate  in  the  presence  and  absence  of  phosphorus  in  orajanic 
combination,  S.  Posternak  (Bui.  Soc.  CJmn.  France,  4-  -ler.,  27  {1920),  Xo.  12. 
pp.  507-518). — The  author  states  that  it  is  possible  to  determine  with  sn-eat 
accuracy  as  small  amounts  as  0.05  nig.  of  phosphorus  as  barium  phospho- 
molybdate by  precipitating  with  the  corresponding  ammonium  salt  in  a  medium 
exclusively  sulphuric  or  nitric. 

In  the  first  case,  which  applies  to  all  determinations  of  phosphorus  in  the 
absence  of  organic  matter,  a  mixture  of  10  cc.  of  the  solution  containing  the 
phosphorus,  10  cc.  of  20  per  cent  ammonium  sulphate,  and  1  cc.  of  concentrated 
sulphuric  acid  is  heated  to  boiling  in  a  100  cc.  beaker  of  Bohemian  glass,  after 
which  5  or  10  cc.  of  a  10  per  cent  solution  of  ammonium  molybdate  is  added 
and  the  mixture  allowed  to  stand  for  15  minutes.  The  precipitate  is  filtered, 
washed  five  times  with  a  5  per  cent  solution  of  ammonium  nitrate,  dissolved 
in  a  little  ammonia,  reprecipitated  with  a  10  per  cent  solution  of  barium 
chlorid,  filtered,  washed  with  a  little  water,  dried,  and  heated  for  a  few 
minutes  at  red  heat.  The  precipitate  thus  obtained  corresponds  to  the  formula 
4Ba27  [PO4  (MoO0i2]2+Ba»SO4  (Mo  04)8  and  the  factor  by  which  the  weight  of 
the  precipitate  must  be  multiplied  to  obtain  the  weight  of  phosphorus  is  0.00739. 

In  the  second  case,  whicli  applies  especially  to  the  determination  of  inorganic 
phosphates  in  the  presence  of  organic  compounds  of  phosphorus,  a  mixture  of 
20  cc.  of  the  phosphorus-containing  solution,  10  cc.  of  20  per  cent  ammonium 
nitrate,  and  10  cc.  of  the  molybdic  reagent  is  allowed  to  stand,  with  occasional 
shaking,  at  a  temperature  of  from  12  to  15°  C.  for  two  hours,  after  which  the 
precipitate  is  filtered  and  treated  as  above.  The  resulting  precipitate  is  said 
to  have  the  formula  SBazi  [PO4  (Mo  Oi),2]2+Ba4  (Mo  O*),  and  the  factor  is 
0.007S6. 

The  technique  of  the  determination  of  phosphoric  acid  as  barium  phos- 
phomolybdate, S.  PosTEENAK  (Bill.  Soc.  CMm.  France,  4.  ser.,  27  (1920),  No. 
IS,  pp.  56.'f-568). — This  article  describes  in  detail  the  technique  of  the  method 
noted  above  and  calls  attention  to  possible  sources  of  error. 

Determination  of  cyanamid  and  dicyandiamid  in  calcium  cyanamid,  Mab- 
QUEYBOL,  P.  LoBiETTE,  and  L.  Desvebgnes  {Ann.  Chim.  Analyt.,  2.  ser.,  2  {1920), 
No.  6,  pp.  164-167). — The  authors  present  evidence,  both  from  the  literature 
and  from  laboratory  investigation  of  different  methods,  indicating  that  the 
original  methods  of  Caro  for  determining  cyanamid  and  dicyandiamid  in 
calcium  cyanamid  (E.  S.  R.,  2.5,  p.  24)  are  more  accurate  than  later  modifica- 
tions of  other  authors.  In  particular,  volumetric  methods,  such  as  that  of 
Kappen  (E,  S.  R.,  21,  p.  419),  based  upon  the  determination  of  the  silver  in 
silver  cyanamid  and  dicyandiamid  are  considered  to  be  inexact. 

Degree  of  alkalinity  necessary  for  the  phloroglucin  test  for  formalde- 
hyde, P.  J.  Hanzlik  {Jour.  Biol.  Cheni.,  42  {1920),  No.  3,  pp.  4ii--i  13). —The 
author  presents  evidence  indicating  that  the  phloroglucin  test  for  free  formalde- 
hyde requires  for  a  minimal  positive  reaction  a  rather  high  degree  of  alkalinity 
(pH=12.13),  the  equivalent  of  the  alkalinity  of  a  0.04  per  cent  or  n/100  sodium 
hydroxid  solution,  and  for  an  optimal  reaction  an  n/10  hydroxid  or  carbonate 
(pH=13).  The  neglect  of  this  factor  and  the  use  of  impure  phloroglucin  are 
considered  to  be  the  causes  of  frequent  failures  in  the  use  of  this  reagent. 

Determination  of  caflfein  in  mixtures  of  coffee  and  coffee  substitutes  and 
in  decaffeinated  coffee,  E.  Vautiek  {Ann.  CMm.  Analyt.,  2.  ser.,  2  {1920),  No. 
6,  pp.  168-172). — The  method  for  determining  caffein  in  coffee  previously  de- 
scribed (E.  S.  R.,  40,  p.  115)  is  considered  to  give  too  high  results  with  sam- 
ples of  low  caffein  content  such  as  the  so-called  decaiTeinated  coffee  and  mix- 
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tures  of  coffee  and  coffee  substitutes.  The  error  is  thought  to  be  due  to  the 
impurities  in  the  caffeln  sublimate.  In  such  cases  the  author  recommends 
either  the  determination  of  nitrogen  in  the  crude  caffein  or  a  further  purifica- 
tion of  the  caffein.  In  the  first  process  the  nitrogen  is  determined  by  the 
Kjeldahl  method  on  the  crude  caffein  as  it  is  obtained  after  separation  of  the 
fats  in  the  method  previously  noted.  In  the  final  titration  with  n/10  Hi  SO4, 
Congo  red  is  recommended  as  indicator.  In  the  alternative  method  the  crude 
caffein  is  purified  by  repeated  extraction  with  chloroform,  followed  by  the  addi- 
tion of  a  small  amount  of  sodium  carbonate  to  unite  with  impurities  on  tlie 
order  of  humic  acid.  The  solution  is  then  filtered  and  evaporated  and  the 
caffoin  dried  at  100°  C.  and  weighed. 

Samples  of  Kaffee  Hag  yielded  0.13  per  cent  of  caffein  by  the  author's  pre- 
vious method,  from  0.04  to  0.05  per  cent  by  weighing  the  purified  caffein,  and 
from  0.05  to  0.06  per  cent  by  the  nitrogen  determination  method. 

Preservatives  for  fermentable  beverage  samples,  J.  S.  McCune  and  A.  N. 
Thukston  (Jour.  Indus,  and  Engin.  Chem.,  12  {1920),  No.  7,  pp.  689,  690).— 
Tests  are  reported  of  the  efficiency  of  various  preservatives  for  samples  of  un- 
treated draft  beer  and  of  bottled  beer  treated  with  Fleischmann's  yeast,  which 
are  to  be  tested  for  alcohol  content. 

Sodium  benzoate,  0.2  per  cent,  proved  unreliable,  sodium  bisulphite  and  boric 
acid,  0.2  per  cent,  worthless,  and  mercuric  chlorid  and  salicylic  acid,  0.2  per 
cent,  satisfactory  as  preservatives.  The  use  of  0.2  per  cent  of  salicylic  acid  is 
recommended  for  preserving  fermentable  samples  when  immediate  delivery  to 
lie  laboratory  is  not  po.ssible. 

Report  of  the  committee  on  cottonseed  products,  division  of  industrial 
and  engineering  chemistry,  American  Chemical  Society  (Jour.  Indus,  and 
Enffin.  Chem.,  12  (1920),  No.  7,  pp.  '707-711). — This  report  includes  methods 
recommended  by  the  committee  for  the  sampling  and  examination  of  cotton 
seed,  cottonseed  oils,  cake,  and  meal,  crude  cottonseed  oil,  crude  peanut  oil, 
crude  coconut  oil,  crude  soy-bean  oil,  refined  oils,  soap  stock,  and  acidulated  soap 
stock,  titer  tests,  and  an  appendix  specifying  oil  grades,  both  crude  and  refined. 

A  comparison  of  methods  for  estimating  fat  in  butter,  H.  W.  Gregory, 
P.  S.  Lucas,  and  G.  Spitzeb  (Indiana  Sta.  Bui.  2U  (1920),  pp.  11,  figs.  S). — The 
authors  report  parallel  determinations  of  the  fat  in  20  samples  of  butter  by  the 
Official  and  four  unofficial  methods,  and  likewise  the  moisture,  salt,  and  curd 
content  by  the  Official  and  unofficial  methods.  Determination  on  7  other  sam- 
ples by  fewer  methods  are  also  reported. 

In  the  20  samples  the  percentages  of  fat  given  by  the  Official  method  aver- 
aged 0.21  higher  than  Kohman's  gasoline  extraction  method  (E.  S.  R.,  40,  p. 
311),  0.08  lower  than  the  Shaw  method  (E.  S.  R.,  27,  p.  614),  0.66  lower  than 
the  results  from  the  Wright  butter  fat  test  bottle,  and  0.42  higher  than  the 
so-called  factory  method. 

In  the  factory  method  the  fat  is  calculated  by  difference  on  the  assumption 
that  the  curd  forms  1  per  cent  of  the  butter,  the  moisture  being  estimated  by 
heating  a  sample  over  a  flame  and  the  salt,  after  a  single  extraction,  being  deter- 
mined by  the  volumetric  silver  nitrate  method  with  potassium  chromate  as 
indicator.  The  factory  method  is  considered  the  best  .suited  for  use  by  prac- 
tical butter  makers.  Actual  determinations  of  the  curd  by  the  gasoline  extrac- 
tion method  showed  it  to  be  lower  than  1  per  cent  in  20  out  of  24  samples  and 
lower  than  0.8  per  cent  in  12  of  them. 

Correction  for  volume  of  precipitate  in  the  polarimetric  determination 
of  lactose  in  milk,  A.  E.  Perkins  (Jour.  Dairy  l?ci.,  S  (1920).  No.  2,  pp.  1S4- 
142).— The  author,  at  the  Ohio  Experiment  Station,  presents  calculations  from 
19i)73°— 2U 2 
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data  obtained  on  100  representative  samples  of  milk,  indicating  that  the  volume 
of  the  fat  and  protein  in  the  66  gm.  of  milk  used  as  a  sample  in  the  Official 
method  for  the  polariraetric  determination  of  lactose  is  invariably  higher  than 
the  correction  of  2.6  cc.  allowed  for  every  sample.  Calculations  of  the  actual 
volume  of  precipitated  milk  fat  and  protein  exceeded  the  correction  of  2.6  cc. 
by  amounts  ranging  from  0.6  to  5.53  cc,  resulting  in  a  discrepancy  in  the  final 
lactose  reading  of  from  0.03  to  0.28  per  cent. 

To  overcome  this  inaccuracy  a  procedure  is  suggested  which  is  based  upon 
previous  observations  of  the  author  (E.  S.  R.,  36,  p.  374)  and  of  Huecker 
(E.  S.  R.,  31,  p.  670)  that  the  protein  content  of  normal  milk  can  be  estimated 
with  a  considerable  degree  of  accuracy  when  the  fat  content  is  known.  Tables 
are  given  in  which  the  volume  of  fat  and  protein  in  66  gm.  of  milk  of  varying 
percentages  of  fat  and  protein  has  been  computed  from  the  specific  volumes 
of  the  milk  fat  and  milk  protein.  This  volume  represents  the  correction  for  all 
samples  of  milk  whose  fat  content  places  them  within  the  group.  This  correc- 
tion can  be  applied  equally  well  by  increasing  the  dilution  of  the  sample  to  the 
proper  amount,  or  by  using  the  figure  as  V  in  the  following  formula : 

R    100-V      ,  ,  ,  ,.,       , 

Percentage  lactose=^X — -inn    ,  where   the  samples   are   diluted   to   a  uniform 

volume  of  100  cc. 

Tests  of  the  accuracy  of  this  method  are  reported,  indicating  with  the  rep- 
resentative samples  used  a  maximum  error  of  1.46  cc.  This  amounts  to  a  final 
error  of  0.07  per  cent,  as  compared  with  a  maximum  error  of  5.53  cc.  or  0.28 
per  cent  in  case  of  the  Official  method. 

lodometric  method  for  the  determination  of  reducing  sugars,  H.  van 
NouHUiJS  (Arch.  Suikerindus.  Nederland.  Indie.  28  (1920),  No.  11,  pp.  591-595; 
nbs.  in  Intematl.  Sugar  Jour.,  22  (1920),  No.  259,  pp.  411.  ^12). — Detailed  direc- 
tions are  given  for  the  volumetric  determination  of  reducing  sugars  in  molas- 
ses by  estimating  the  copper  remaining  in  the  unreduced  Fehling's  solution  by 
adding  potassium  iodid,  acidifying,  and  titrating  the  liberated  iodin  with 
standard  thiosulphate. 

A  comparison  of  this  method  with  the  volumetric  permanganate  method  is 
reported  which  indicates  that  the  results  by  the  iodometric  method  run  a 
little  low.  The  method  is  recommended,  however,  as  being  very  rapid  and 
convenient  in  practice. 

A  picnometer  for  the  determination  of  density  of  molasses,  W.  B.  New- 
kirk  (U.  S.  Dept.  Com.,  Bur.  Standards  Technol.  Paper  161  (1920),  pp.  7,  fig.  1; 
also  in  Sugar  [New  York],  22  (1920),  No.  9,  pp.  508,  509,  fig.  1).—Xn  improved 
picnometer  for  determining  the  density  of  molasses  and  other  viscous  liquids  is 
described  and  illustrated  by  a  diagram. 

The  apparatus  consists  of  a  bottle  with  an  enlarged  rim  ground  optically  flat 
and  closed  with  a  disk,  also  gi'ound  optically  flat.  When  the  bottle  is  to  be 
filled,  the  disk  is  removed  and  replaced  by  a  spherical  expansion  chamber 
which  is  fitted  with  a  vacuum  connection.  The  molasses  to  be  analyzed  is 
poured  into  the  bottle  and  expansion  chamber  until  the  latter  is  about  one- 
third  full.  The  vacuum  connection  is  then  made  and  the  pressure  reduced 
until  the  gas  expands  to  visible  bubbles.  The  vacuum  connection  fs  then  closed 
and  the  apparatus  placed  in  a  thermostat  until  all  the  bubbles  have  collected 
in  the  expansion  chamber  and  the  temperature  has  reached  etiuilibrium,  after 
which  the  expansion  chamber  is  removed,  the  bottle  closed  by  the  disk,  wiped, 
and  weighed.  The  densities  are  determined  by  correcting  the  weights  to  vacuo 
and  comparing  with  the  weight  of  an  equal  volume  of  water  at  4°  C.  in  vacuo. 
The  results  are  reported  in  degrees  Brix. 


1920]  AGRICULTURAL,   CHEMISTRY AGROTECHNY.  807 

Experimental  data  are  reported  indicating  that  tlie  application  of  a  vacuum 
as  described  above  is  preferable  to  heating  as  a  means  of  deaerating  the  molasses. 
The  individual  accidental  error  in  the  density  determination  of  molasses  with 
this  apparatus  is  shown  to  be  within  0.1°  Brix  and,  therefore,  considerably 
less  than  hitherto  atttainable. 

Factors  determining  the  keeping  quality  of  cane  sugar,  N.  and  L.  Kope- 
LOFK  (Louisiana  Stax.  Bnl.  fiO  (1U20),  pp.  S-63,  fig.  1). — This  bulletin  includes 
the  reports  of  a  series  of  investigations  on  the  deterioration  of  sugar  by  molds. 
Mo.st  of  these  studies  have  been  previously  noted  from  other  sources  as  follows : 
(1)  Do  Mold  Spores  Contain  Enzyms?  (E.  S.  R..  42,  p.  336)  ;  (2)  The  Invertase 
Activity  of  Mold  Spores  as  Affected  by  Concentration  and  Amount  of  Inoculum 
(E.  S.  R.,  42,  p.  803)  ;  (3)  The  Effect  of  Concentration  on  the  Deteriorative 
Activity  of  Mold  Spores  in  Sugar  (E.  S.  R.,  42,  p.  803)  ;  and  (4)  Effect  of  Vary- 
ing the  Amount  of  Inoculum  and  Concentration  on  the  Deterioration  of  Sugar 
by  Molds   (E.  S.  R..  43,  p.  507). 

The  general  conclusions  drawn  in  the  above  studies  are  summarized  in  part 
5,  entitled  The  Present  Status  of  the  Problem  of  Sugar  Deterioration.  In  this 
iittention  is  also  called  to  the  recently  reported  determinations  by  Kopeloflf 
and  Perkins  of  the  deterioration  of  Cuban  raw  .sugars  in  storage  (E.  S.  R.,  43, 
p.  616),  and  a  chart  is  presented  by  means  of  which  it  is  possible  to  predict  the 
keeping  quality  of  sugar  from  the  standpoint  of  infection  by  molds.  In  this 
chart  moisture  ratios  are  plotted  as  abscissas  and  mold  spores  per  gram  as 
ordinates.  The  fields  in  which  no  deterioration,  slight  deterioration,  and 
marked  deterioration  may  be  expected  are  appropriately  differentiated. 

[Cider  investigations],  O.  Grove  {Univ.  Bristol,  Ann.  Rpt.  Agr.  and  Hort. 
Research  Sta.,  1919,  pp.  l.'t-22;  also  in  Jour.  Bath  and  West  and  South.  Counties 
Soc..  5.  ser.,  llf  (1919-20),  p.  106-llS). — Experimental  studies  on  cider  making 
(luring  the  year  1918-19  are  reported  in  the  following  papers: 

Cider  making  experiments  for  the  season.  1918-19. — As  a  means  of  increasing 
the  output  of  cider  in  seasons  of  scarcity  and  high  prices  of  fruit,  the  following 
method  was  tested : 

After  pressing  the  apples  in  the  usual  way  the  pressed  pomace  was  broken 
up  and  mixed  in  an  open  vessel  with  enough  cold  water  to  cover.  After  soak- 
ing lor  24  to  48  hours  the  pomace  was  pressed  again  and  the  expressed  juice 
mixed  with  the  juice  of  the  tirst  pressing  and  varying  amounts  of  sugar,  either 
in  the  form  of  a  sirup  or  added  directly. 

The  fermentation  of  the  diluted  juice  proceeded  normally  but  at  a  slightly 
lower  rate.  Details  are  given  of  four  mixed  variety  ciders,  two  single  variety 
ciders,  and  one  perry  prepared  in  this  way.  It  is  stated  that  although  these 
ciders  and  perry  were  not  of  as  good  quality  as  the  average  pure  juice  products, 
most  of  them  were  quite  palatable. 

Some  experiments  on  ropiness  in  cider. — Eight  pint  bottles  of  cider  were  in- 
oculated with  two  drops  each  of  a  pure  culture  of  the  bacillus  previously  found 
to  be  the  cause  of  ropiness  in  cider  (E.  S.  R.,  40,  p.  414).  The  inoculated  and 
control  samples  were  kept  at  15*  C.  and  examined  at  intervals  for  over  a  year. 
No  trace  of  ropiness  in  the  inoculated  samples  was  discovered  for  nearly  a  year, 
when  all  but  one  developed  the  disorder,  as  did  two  of  the  controls. 

The  relation  between  the  rate  of  fermetitation  and  the  content  of  nitrogenous 
m<itter  in  apple  juice. — To  study  the  relation  between  the  rate  of  fermentation 
and  the  amount  of  nitrogen  present  in  the  juice,  the  juices  from  six  varieties 
of  apples  were  placed  in  125  gm.  quantities  in  Erlenmeyer  llasks  which,  after 
sterilization,  were  provided  with  fermentation  locks  closed  with  sulphuric  acid. 
After  inoculating  the  juice  in  each  flask  with  a  trace  of  pure  yeast  the  flasks 
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were  placed  in  the  cellar  of  a  cider  house,  and  the  rate  of  fermentation  deter- 
mined by  weighing  the  flasks  at  intervals.  When  the  losses  in  weight  became 
insignificant  and  microscopical  examination  showed  that  growth  had  ceased,  the 
juices  were  examined  for  nitrogen  and  sugar  content  and  specific  gravity. 

The  four  juices  which  had  fermented  rapidly  had  only  a  trace  of  sugar,  while 
the  sugar  content  of  the  other  two  was  6.3  and  1.04  per  cent,  respectively.  The 
percentages  of  nitrogen  in  the  completely  fermented  juices  were  from  0.0135  to 
0.0221,  while  the  other  two  were  0.0033  and  0.0094.  These  results  indicate  that 
for  a  slow  fermentation  resulting  in  a  sweet  cider  the  content  of  the  juice  in 
nitrogenous  matter  should  be  very  small. 

Home  canning  and  food  thrift,  O.  H.  Benson  (N.  T.  State  Dept.  Farms  and 
Markets,  Agr.  Bui.,  No.  130  (1920),  pp.  61,  figs.  iS).— This  bulletin  contains  a 
description  of  the  outfits  used  in  home  canning  by  the  one  period  cold-pack 
method ;  general  directions  with  time  schedules  for  the  home  canning  by  this 
method  of  fruits,  vegetables,  meats,  and  fish ;  a  brief  description  of  other 
methods  of  canning;  and  miscellaneous  suggestions.  Special  recipes  are  in- 
cluded for  making  sirups  from  sugar  beets  and  apples,  for  the  home  canning  of 
field  corn,  and  for  several  camp  rations. 

Preserving  fish  in  the  home,  S.  L.  Lewis  {Oregon  Agr.  Col.  Ext.  Bui.  S18 
(1920),  pp.  1,  2). — Brief  directions  are  given  for  the  home  preservation  of  fish 
by  salting,  smoking,  and  canning. 

A  new  and  snccessfol  type  of  frnit  evaporator,  W.  V.  Cruess  (Bettei 
Fruit,  15  {1920),  No.  2,  pp.  S-5,  figs.  /f). — This  article  consists  of  the  plans  and 
specifications  of  the  evaporator  described  in  Bulletin  322  of  the  California  Ex- 
perimait  Station,  previously  noted  (E.  S.  R.,  43,  p.  715).  The  evaporator  holds 
6  tons  of  fruit  per  charge  and  will  dry  from  6  to  10  green  tons  of  fruit  in  24 
hours.  The  complete  plant  cost  in  1919  about  ^3,500.  Sketches  are  included 
of  the  revised  ground  plan  of  the  evaporator,  a  section  of  its  more  important 
parts,  and  a  section  of  the  dipping  machine. 

Palm  gul  manufacture  in  the  Bombay  Presidency,  V.  G.  Gokhajle  {Dept. 
Agr.  Bombay  Bui.  9S  {1919),  pp.  11+66,  pis.  11). — This  bulletin  consists  of  a 
brief  historical  account  of  attempts  at  gul  making  from  date  palms,  the  report 
of  a  series  of  investigations  conducted  from  1915-1919  on  the  possibilities  of 
the  commercial  manufacture  of  palm  gul,  a  detailed  description  of  the  process 
of  tapping  the  juice  and  making  gul,  and  appendixes  by  P.  C.  Patil  on  gul  mak- 
ing from  brab,  coconut,  and  Bherli  palms,  including  data  on  the  quantity  per 
tree,  chemical  composition,  deterioration  on  keeping,  and  effect  of  different 
preservatives  of  the  juice  and  gul  of  palms. 

The  commercial  possibilities  of  the  sun  drying  of  vegetables  in  Balu- 
chistan, G.  L.  C.  Howard  (Fruit  Expt.  Sta.  Quetta  [India]  Bui.  10  (1920),  pp. 
22). — This  bulletin  deals  with  the  commercial  aspects  in  India  of  the  process  of 
sun  drying  vegetables  described  in  a  previous  bulletin  (E.  S.  R.,  41,  p.  116). 
The  main  points  to  which  attention  should  be  called  in  the  adaptation  of  the 
process  to  large  scale  manufacture  are  indicated,  improvements  and  changes  in 
the  original  apparatus  and  treatment  are  outlined,  and  tables  are  given  of  the 
estimated  cost  of  production.  The  subject  matter  also  includes  testimonials 
from  users  of  the  sun-dried  vegetables  and  a  discussion  of  the  commercial 
openings  for  sun-dried  vegetables  in  India.  Brief  notes  on  the  sun  drying  of 
black  and  white  cherries,  apricots,  and  apples  are  appended. 

Technique  of  potato  starch  manufacture,  C.  C.  Moobe  (Potato  Mag.,  2 
(1920),  No.  12,  pp.  10,  11,  20,  22,  23;  S  (1920),  No.  1,  pp.  8,  9,  20,  22,  23).— This 
paper  consists  of  a  detailed  description  of  the  various  processes  in  the  manu- 
facture of  potnto  starch,  together  with  a  discussion  of  the  marketing  possi- 
bilities of  the  product. 
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A  practical  study  of  corncob  utilization,  F.  B.  La  Forge  {Chem.  Age  [New 
York],  28  (l'J2U),  No.  9,  pp.  332S36,  fig.  i).— The  author  discusses  the  possi- 
hilities  in  the  commercial  utilizatiou  of  corncobs  on  the  basis  of  chemical 
studies  conducted  at  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agricul- 
ture, a  report  of  which  by  La  Forge  and  Hudson  has  been  previously  noted 
<  E.  S.  K.,  4U,  p.  17).  It  is  thought  that  lUU  tons  of  cobs  can  be  made  to  yield 
about  45  tons  of  adhesive  "A,"  30  tons  of  adhesive  "B,"  35  tons  of  cellulose,  3 
tons  of  acetate  of  lime,  and  li  tons  of  furfural.  Adhesive  "A "  is  a  thick 
brown  solution  of  gums  which  is  obtained  by  heating  the  dry  cobs  with 
water  under  pressure  and  concentrating  the  resulting  extract.  Adhesive  "B  " 
is  obtained  by  grinding  the  press-cake  resulting  from  the  extraction  of  ad- 
hesive "A"  and  boiling  it  with  1  per  cent  sodium  hydroxid  solution  to  separate 
the  alkali-soluble  material  from  the  true  cellulose.  The  resulting  black  liquid 
is  evaporated  to  proper  consistency  for  adhesive  uses.  Adhesive  "A"  may,  if 
desired,  be  converted  into  furfural  by  heating  it  with  dilute  mineral  acids. 

A  brief  description  is  included  of  the  various  steps  in  the  proposed  process, 
together  with  estimated  costs  and  returns  of  plants  dealing  with  100  and 
with  50  tons  of  cobs  daily. 

METEOROLOGY. 

Evidence  of  climatic  eflfects  in  the  annual  rings  of  trees,  A.  E.  Douglass 
(Ecology,  1  (1920),  No.  1,  pp.  2^-82,  66,  figs.  10).— The  evidence  here  presented 
"  has  emerged  in  the  process  of  dating  and  measuring  about  85,000  annual 
rings  which  had  grown  in  some  275  different  trees  in  the  States  of  Oregon, 
California,  Arizona,  Colorado,  and  Vermont,  as  well  as  in  England,  Norway, 
Sweden,  Germany,  and  Bohemia."  The  evidence  is  of  three  kinds,  (1)  the 
direct  correlation  between  the  annual  rings  of  yellow  pine  (Pinus  ponderosa) 
and  the  rainfall  at  Prescott,  Ariz.;  (2)  the  marked  resemblance  found  in  cer- 
tain individual  rings  over  a  wide  extent  of  the  country  in  which  climate  is  the 
only  common  factor;  and  (3)  an  extension  of  (2)  which,  however,  instead  of 
merely  taking  into  account  similarities  in  individual  rings,  uses  similarity 
in  ring  variation  over  large  areas  as  determined  by  a  form  of  harmonic 
analysis  using  an  instrument  devised  by  the  author,  called  a  periodograph, 
capable  of  analyzing  plotted  curves  into  their  component  cycles,  if  such  exist. 

It  is  found  that  "  the  rings  of  the  yellow  pine  in  northern  Arizona  show 
varying  thickness  in  marked  correlation  with  rainfall;  the  sequoias  of  Cali- 
fornia show  similar  characteristics  in  less  degree.  Climatic  effects  may  also 
be  detected  by  similarity  In  ring-growth  over  large  areas."  The  author  con- 
cludes that  such  studies  may  be  made  to  disclose  climatic  combinations  ad- 
vantageous to  certain  types  of  vegetation,  and  may  enable  us  to  outline  what 
might  be  called  agro-meteorological  districts — that  is,  areas  over  which  exist 
similar  advantageous  combinations  of  weather  elements. 

A  characteristic  called  "  mean  sensitivity  "  is  suggested  as  a  possible  meas- 
ure of  climatic  reaction.  "  This  may  be  described  as  the  difference  between  each 
two  successive  rings  divided  by  their  mean."  The  application  of  this  criterion 
"  promises  to  make  possible  the  proper  selection  of  sequoia  records,  which,  in 
turn,  will  give  us  much  climatic  information  about  the  last  3,200  years." 

Solar  variation  and  the  weather,  C.  G.  Abbot  (Nature  [London],  105  (1920), 
No.  2648,  pp.  678-680,  figs.  2). — Pyrhelionietric  and  spectrobolometric  observa- 
tions, especially  at  Washington,  Mt.  Wilson,  Mt.  Whitney,  and  at  Calama, 
Peru,  showing  solar  variability  and  indicating  a  correlation  between  it  and 
the  weather,  are  briefly  reviewed.  It  is  shown  that  solar  changes  produce 
large  and  prolonged  temperature  effects.    The  successful  use  of  the  observations 
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in  forecasting  both  temperature  and  precipitation,  reported  by  Clayton  of 
tbe  Argentine  Meteorological  Service,  is  referred  to. 

Temperature  variations  in  the  North  Atlantic  Ocean  and  in  the  atmos- 
phere, B.  Helland-Hansen  and  F.  Nansen  (Smithsn.  Misc.  Collect.,  70  (1920), 
No.  Jf,  pp.  VI 1 1 +408,  pis.  48,  figs.  US). — This  introductory  memoir  on  the  cause 
of  climatic  variations  is  based  on  a  detailed  study  of  variations  in  the  tempera- 
ture of  the  air  and  surface  waters  along  the  steamer  route  from  the  English 
Channel  to  New  York  City.  In  the  light  of  their  studies  the  authors  consider 
the  theory  of  oceanic  control  of  temperature  inadequate,  and  accept  the  theory 
that  meteorological  changes  are  caused  mainly  by  solar  variation  as  evidenced 
in  sunspots,  solar  prominences,  and  magnetic  disturbances,  acting  through  the 
atmospheric  circulation. 

It  is  shown  as  a  result  of  the  investigations  that  "  a  very  close  relation  exists 
between  variations  in  the  solar  activity  and  variations  in  the  meteorological 
phenomena  of  the  earth.  Even  short  interval  variations  in  the  radiation  of  the 
sun  are  shown  very  distinctly  in  our  meteorological  phenomena  and  in  the  sur- 
face temperature  of  the  ocean.  They  act  through  variations  of  the  air-pressure 
distribution,  but  the  expression  on  the  earth  may  take  different  dii'ections  ac- 
cording to  conditions,  running  inverted  to  the  solar  variations  or  parallel  to 
them.  .  .  . 

"  Different  groups  of  regions  vary  intact  in  a  definite  direction,  while  another 
group  of  regions  varies  in  an  opposite  sense,  and  again  still  other  regions  show 
transition  phenomena,  partly  on  account  of  phase  displacements  and  partly  on 
account  of  mixed  relationships  to  the  primary  groups.  All  this  gives  us  a 
variegated  picture  of  the  meteorological  fluctuations,  but  out  of  this  same  varie- 
gated picture  we  find  also  by  a  proper  analysis  the  influence  of  the  variations 
in  the  solar  activity,  which  in  all  probability  make  themselves  felt  first  in  the 
higher  layers  of  the  atmosphere  and  thereby  produce  disturbances  which  again 
introduce  changes  in  the  lower  layers.  Such  dynamic  changes  will  take  differ- 
ent courses  in  respect  to  the  temperature,  cloudiness,  precipitation,  etc.,  at  dif- 
ferent stations  of  the  earth.  But  it  seems  possible  by  a  thorough  evaluation  of 
available  observational  material  to  work  out  sure  and  general  rules  to  cover 
the  phenomena." 

Meteorological  influences  of  the  sun  and  the  Atlantic,  J.  W.  Gregory 
(Nature  ILondon],  105  (1920),  No.  2649,  pp.  715,  716).— A  review  of  the  article 
noted  above,  with  references  to  previous  investigations  bearing  upon  the  same 
subject. 

The  world's  rainfall  (U.  S.  Geol.  Survey  Press  Bui.  452  (1920),  p.  6;  also  in 
Jour.  Franklin  Inst.,  190  (1920),  No.  3,  p.  430).— "The  total  annual  rainfall 
upon  all  the  land  of  the  globe  amounts  to  29.347  cubic  miles,  and  of  this  quan- 
tity 6,524  cubic  miles  drains  off  through  rivers  to  the  sea.  A  cubic  mile  of  river 
water  weighs  about  4,205,650,000  tons  and  carries  in  solution  an  average  of 
about  420,000  tons  of  foreign  matter.  In  all,  about  2,735,000,000  tons  of  solid 
matter  is  thus  carried  annually  to  the  ocean." 

Cliniatological  data  for  the  United  States  by  sections  (U.  S.  Dept.  Agr., 
Weather  Bur.  Climat.  Data,  7  (1920),  Nos.  1,  pp.  [2iS],  pis.  4,  figs.  2;  2,  pp. 
[212],  pis.  4,  fig.  1). — These  volumes  contain  brief  summaries  and  detailed  tabu- 
lar statements  of  climatologlcal  data  for  each  State  for  January  and  February, 
1920,  respectively. 

Meteorological  summaries  (Kentucky  Sta.  Rpt.  1919,  pt.  1,  pp.  61-64). — 
Tables  compiled  from  the  records  of  the  U.  S.  Weather  Bureau  at  Lexington, 
Ky.,  summarize  data  for  temperature,  precipitation,  humidity,  wind,  and  cloudi- 
ness for  1919,  and  for  temperature,  precipitation,  and  wind  for  1872-1919. 
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Weather  [at  the  North  Central  Minnesota  Substation],  O.  I.  Bebgh  {Min- 
nesota Sta.,  Rpt.  Grand  RniJids  Sitbuta.,  1915-1919,  pp.  7-13). — Observations  on 
temperature,  length  of  growing  season,  ami  precipitation  at  this  station,  from 
1915  to  1919,  inclusive,  are  tabulated  and  brietly  discussed. 

It  is  shown  that  the  average  mean  temperature  for  the  three  winter  months, 
December,  January,  and  February,  for  the  5-year  period,  was  6.5°  F.,  for  the 
spring  months  37.7°,  for  the  sunmier  months  64.5°,  and  for  the  fall  months  39.3°. 
The  average  yearly  mean  temperature  for  the  five  years  was  37.1°.  The  lowest 
temperature  recorded  was  —47°,  in  January,  1915,  and  the  highest  102°,  in 
July.  1917.  The  winters  are  characterized  by  very  low  temperatures,  which, 
however,  usually  occur  in  still,  dry  weather.  The  summer  is  marked  by  cool 
nights  and  warm  days. 

The  average  length  of  growing  season  during  the  five  years  was  112.8  days. 
The  shortest  .season  was  89  days  in  1916  and  the  longest  149  days  in  1919.  The 
average  annual  precipitation  for  the  5-year  period  was  22.57  in.,  the  greater  por- 
tion of  the  precipitation  occurring  during  the  growing  season. 

Comparative  observations  on  upland  soil  and  on  peat  land  of  the  muskeg 
showed  that  temperatures  on  the  latter  averaged  from  1  to  2°  lower  than  on 
the  upland  soil.  Sununer  frosts  are  more  frequent  and  more  severe  on  the 
peat  than  on  the  upland.  For  this  reason  tender  crops,  such  as  com  or  potatoes, 
can  not  be  recommended  for  peat  soils  in  this  region.  However,  under  proper 
management  and  fertilizer  treatments  oats  and  peas  and  timothy  and  clover 
can  be  successfully  grown  for  hay;  Kentucky  blue  grass,  redtop,  timothy,  and 
clover  for  pasture;  rape  for  soiling  and  temporary  pasture;  and  rutabagas,  tur- 
nips, carrots,  cabbage,  onions,  celery,  and  lettuce  for  stock  and  for  table  use. 

The  climate  of  the  Netherlands:  Air  temperature,  C.  M.  A.  Hartman 
iXederlaud.  Konink.  Med.  Inst.,  Meded.  VerJiandel.,  2/f  (1918),  pp.  10^;  abs.  in 
X'lture  [London'l,  105  {1920),  No.  2645,  p.  600).— The  available  data,  in  one  case 
from  observations  running  back  to  1743,  are  summarized  and  discussed, 
especially  with  reference  to  variations  with  latitude  and  distance  from  the  sea. 

"  The  annual  variation  is  given  for  24  years  from  1894  to  1917,  inclusive,  at 
12  stations ;  the  range  of  temperature  varies  with  latitude  and  with  an  increased 
distance  from  the  sea.  Diurnal  variation  is  much  affected  by  the  influence  of 
the  sea.  .  .  .  The  highest  temperatures  observed  are  99°  F.  and  97°  at  Maes- 
tricht,  respectively,  on  August  4.  1857,  and  July  28,  1911,  and  97°  at  Oudenbosch 
on  June  8,  1915.  The  lowest  readings  are  — 8°  at  Winterswijk  on  February  7, 
1895,  and  at  Katwijk-on-Kliine  on  February  14,  1895.  Frequency  of  different 
temperatures  is  given  for  several  stations  and  for  all  months,  and  the  occur- 
rences of  diurnal  variations  of  temperature  for  each  degree  Centigrade  are 
tabulated,  al.so  the  diurnal  range  for  each  of  the  24  hours.  One  of  the  many 
tables  shows  the  temperatures  which  occur  each  month,  with  the  different 
directions  of  the  wind." 

[Meteorology  in  South  Australia],  W.  L.  Johnston  {So.  Aust.  Statis.  Reg., 
1918-19,  pt.  5.  pp.  I'l'i-l.'iO). — Tables  show  the  amount  and  distribution  of  rain- 
fall and  wheat  yields  in  the  agricultural  areas  of  South  Australia,  1906-1918; 
rainfall  in  different  counties,  1879-1918;  rainfall  in  towns.  1916-1918;  rainfall 
at  Adelaide  observatory,  lS.54-1919;  and  observations  on  temperature  and 
l)ressure  at  Adelaide  observatory,  1910-1919. 

SOILS— FERTILIZERS. 

Soil  survey  of  Pulaski  County,  Ga.,  A.  H.  Meykr  {U.  S.  Dept.  Agr.,  Adv. 
Sheets  Field  Oper.  Bur.  Soils,  191S,  pp.  25,  fig.  1,  map  1). — This  survey,  made  in 
cooperation  with  the  Georgia  State  College  of  Agriculture,  deals  with  the  soils 
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of  an  area  of  165,120  acres  in  south-central  Georgia  situated  in  the  Coastal 
Plain  region.  The  prevailing  topography  is  gently  rolling  to  rolling,  and  in 
general  the  drainage  is  fairly  good. 

The  upland  soils  are  derived  from  unconsolidated  sands,  clay,  and  marl,  and 
the  terrace  and  flood  plain  soils  are  of  alluvial  origin.  Including  svpamp,  16 
soil  types  of  9  series  are  mapped,  of  which  the  Norfolk,  Ruston,  and  Plummer 
sandy  loams  cover  35.2,  12.2,  and  10.2  per  cent,  respectively,  of  the  area. 

Soil  survey  of  Horry  County,  S.  C,  B.  W.  Tillman  et  al.  (U.  S.  Dept.  Agr., 
Adv.  Sheets  Field  Oper.  Bur.  Soils,  1918,  pp.  52,  fig.  1,  maps  2).—T\iis  survey, 
deals  with  the  soils  of  an  area  of  705,920  acres  in  northeastern  South  Carolina 
lying  within  the  flat  imperfectly  drained  coastal  portion  of  the  Coastal  Plain. 
The  surface  of  the  county  is  predominantly  level  to  undulating  with  a  few  low 
ridges  and  knolls  and  some  large  flat  areas.  Surface  drainage  is  fairly  well 
established  in  the  northei'u  and  western  portions,  but  throughout  the  flatter 
eastern  part  there  are  large  areas  which  are  inadequately  drained. 

The  soils  are  prevailingly  sandy  in  the  surface  portion  and  are  under- 
laid by  sandy  clay  or  friable  clay  subsoils.  With  a  few  exceptions,  the  soils 
are  light  colored  and  deficient  in  organic  matter.  Including  swamp,  sand  hill, 
coastal  beach,  and  tidal  marsh,  31  soil  types  of  13  series  are  mapped,  of  which 
swamp,  Norfolk  fine  sand,  and  Norfolk  fine  sandy  loam  cover  20.3,  16.2,  and  10.8 
per  cent  of  the  area,  respectively. 

A  study  of  moisture  movement  in  the  soil  {Kentucky  Sta.  Rpt.  1919,  pt. 
1,  p.  24).— It  was  found  that  the  distance  through  which  moisture  will  move  in 
saturated  sand,  varying  in  fineness  from  40  to  100  mesh,  is  approximately  one 
and  two-thirds  times  the  distance  of  movement  through  air-dry  sand. 

A  capillary  transmission  constant  and  methods  of  determining  it  experi- 
mentally, W.  Gakdneb  {Soil  Sci.,  10  {1920),  No.  2,  pp.  108-126,  figs.  iO).— This 
article  is  a  contribution  from  the  Utah  Experiment  Station,  the  first  part  being 
a  general  theoretical  discussion  of  soil-moisture  movement,  in  which  a  capillary 
transmission  constant  is  defined  on  theoretical  grounds  which  is  similar  to  the 
specific  electrical  conductivity  of  metals  and  to  the  specific  thermal  conduc- 
tivity of  heat  conductors.  Methods  are  described  for  the  measurement  of  this 
constant  in  the  laboratory. 

Experimental  data  from  various  laboratory  and  field  experiments  at  the 
station  gave  transmission  constant  values  under  various  conditions  of  porosity 
ranging  from  —1.8X10"'  for  a  very  loose  unpacked  soil  to  — 8.7  XIO"'  for  a 
field  plat,  with  a  mean  value  of  —5.8X10"*  c.  g.  s.  units. 

An  illustrative  calculation  is  made  indicating  that  approximately  12  in.  of 
water  may  be  available  from  a  12-ft.  water  table  in  a  period  of  30  days.  This 
result  was  not  corrected  for  the  influence  of  gravity. 

The  entire  contribution  emphasizes  the  method  rather  than  the  finality  of  the 
results  obtained. 

Hygroscopicity  and  hydrologic  importance  of  moss,  L.  Piccioli  {Stnz. 
Sper.  Agr.  Ital.,  51  {1918),  No.  7-8.  pp.  S12-315). — Experiments  to  determine  the 
absorptive  capacity  of  samples  taken  from  thick  carpets  of  10  species  of  moss  in 
the  natural  state  on  forest  soils  are  reported.  As  soon  as  gathered  the  moss 
was  soaked  in  water  for  half  an  hour,  drained  until  it  released  no  more  water, 
and  then  weighed.  It  was  next  dried  in  a  well-ventilated  place  until  the  water 
content  was  reduced  to  from  12  to  15  per  cent  and  weighed  again.  It  was 
found  that  a  square  mile  of  steeply  sloping  land  covered  with  moss  may  hold 
and  conserve  from  91,500  to  275,000  cu.  ft.  of  water  which  would  otherwise  be 
wasted  as  run-off. 

The  carbon  dioxid  of  the  soil  air,  H.  W.  Ttxrpin  {New  York  Cornell  Sta. 
Mem.,  32  {1920),  pp.  319S62,  figs.  i7).— Following  an  historical  review  of  th^ 
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subject,  eiperiments  are  reported,  the  first  of  which  consisted  of  a  study  for 
(wo  seasons  in  tlie  greenhouse  of  the  relation  between  the  carbon  dioxid  in 
cropped  and  uncropped  soil  where  an  oats  crop  introduced  the  only  variable. 
The  object  of  the  second  experiment  was  to  determine  the  influence  of  some 
crop  other  than  oats  in  the  production  of  carbon  dioxid.  A  third  exiDeriment  on 
the  subject  was  also  performed  with  millet  following  oats.  A  clay  loam  soil 
inaintuiued  at  a  constant  moisture  content  of  30  per  cent  was  used. 

It  was  found  that  an  oats  crop  increased  the  production  of  carbon  dioxid  in 
the  soil.  The  increase  was  marked  after  the  first  month  from  the  time  of  seed- 
ing and  reached  a  maximum  just  previous  to  or  after  the  plants  headed,  after 
which  there  was  a  gradual  decline.  Ivlillet  produced  about  the  same  increase  in 
carbon  dioxid  as  oats,  but  the  production  by  each  millet  plant  was  approximately 
half  as  much  as  that  by  each  oats  plant.  The  most  marked  rise  in  the  carbon* 
dioxid  content  of  the  soil  occurred  at  a  later  period  of  growth  in  the  case  of 
the  millet  than  of  the  oats. 

The  cropped  soil  maintained  a  higher  carbon  dioxid  content  after  the  crop 
was  harvested  than  the  bare  soil,  which  is  attributed  to  the  decomposition  of 
plant  roots  left  in  the  soil.  It  seemed  that  increased  plant  growth  was  accom- 
panied by  increased  carbon  dioxid  production,  owing  to  the  fact  that  a  relation- 
ship was  found  between  the  carbon  dioxid  produced,  presumably  by  the  crop, 
and  the  water  transpired.  Fluctuations  in  the  content  of  carbon  dioxid  in  the 
bare  soil  were  accompanied  by  similar  fluctuations  in  the  cropped  soil  only 
after  the  removal  of  the  crop  and  before  the  crop  had  made  much  growth. 

There  appeared  to  be  little  relationship  between  the  temperature  of  the  soil 
at  the  time  of  sampling  and  the  carbon  dioxid  in  the  cropped  soil  or  that  as- 
sumed to  be  produced  by  the  crop.  In  the  bare  soil  the  carbon  dioxid  was  usu- 
ally  high   during   warm   weather   and    low   when   the   temperature   decreased. 

■  Very  low  atmospheric  pressures  were  usually  accompanied  by  an  increase  in 
^     the  content  of  carbon  dioxid  in  the  bare  soil.     The  carbon  dioxid  produced, 

presumably  by  the  plant,  was  about  the  same  in  soils  having  a  high  initial  car- 
bon dioxid  content  as  in  those  low  in  carbon  dioxid,  indicating  the  probability 
that  plants  and  soil  organisms  act  independently  in  producing  carbon  dioxid. 

It  is  concluded  that  the  plant  itself  and  soil  organisms  produce  most  of  the 
carbon  dioxid  in  the  soil,  that  the  plant  often  produces  at  the  period  of  its  most 
active  growth  many  times  as  much  carbon  dioxid  as  is  produced  by  soil  organ- 
isms, and  that  the  excess  carbon  dioxid  in  the  soil  growing  a  crop  is  due  to 
respiratory  activity  of  the  plants  rather  than  to  the  decay  of  root  particles 
from  the  crop  growing  on  the  soil  at  the  time  of  analysis. 

A  bibliography  is  included. 

■  Organic  phosphorus  content  of  Ohio  soils,  C.  J.  Schollenbebgeb  (Sdil  Sei., 

■  10  (1920),  No.  2,  pp.  127-141,  fig.  i).— Studies  conducted  at  the  Ohio  Experi- 
H  ment  Station  are  reported  on  the  organic  phosphorus  content  of  samples  from 
^L  12  types  of  Ohio  soils  and  the  relation  of  this  to  other  soil  constituents. 

^B  The  observations  made  were  based  upon  the  examination  of  virgin  and  culti- 
^^vated  samples  from  each  soil  type,  using  both  surface  and  subsurface  soil.  The 
average  figures  indicated  that  virgin  surface  samples  are  considerably  richer 
in  total  phosphorus  than  the  corresponding  cultivated  samples  of  the  same 
type,  and  that  virgin  subsurface  samples  contain  slightly  more  total  phosphorus- 
than  cultivated  soils  at  the  same  depth.  The  organic  phosphorus  contents  of 
the  several  samples  from  the  average  soil  type  stood  in  the  same  order  as  the 
contents  of  total  phosphorus.  The  organic  phosphorus  bore  very  nearly  the 
same  percentage  relation  to  the  total  phosphorus  in  cultivated  soils  as  in  virgin 
soils  at  the  same  depths  in   the  greater  number  of  cases.     One-third  of  the 
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phosphorus  in  the  surface  and  one-tifth  of  that  in  the  subsurface  samples  of  both 
virgin  and  cultivated  soils  were  found  to  be  in  the  organic  form. 

The  organic  phosphorus  and  humus  soluble  in  ammonia  were  shown  to  be 
closely  related  to  each  other,  to  total  nitrogen  in  the  soil,  and,  to  a  less  extent, 
to  the  color  of  the  ammonia  extract.  It  was  found  that  if  100  represents  the 
percentage  of  ammonia-soluble  humus  obtained  from  a  soil,  the  total  nitrogen  in 
the  .soil  is  10  and  the  organic  phosphorus  in  the  ammonia  extract  1.  Except  as 
noted,  there  did  not  appear  to  be  any  connection  between  other  soil  constituents 
and  organic  phosphorus  present. 

The  soil  reaction  appeared  to  be  without  influence  upon  the  quantity  and 
nature  of  the  organic  phosphorus  present.  Some  evidence  was  obtained  that 
the  organic  phosphorus  compounds  of  cultivated  soils  are  decomposed  slightly 
•more  readily  than  are  those  of  the  virgin  soils  examined.  From  general  con- 
siderations it  is  thought  that  the  phosphorus  in  organic  combinations  in  the 
.soil  is  not  of  a  very  high  order  of  availability. 

Deficiency  of  iilant-food  calcium  in  soils  (Kentucky  Sta.  Rpt.  1919,  pt.  1, 
pp.  29-31). — Studies  by  O.  M.  Shedd  of  six  different  Kentucky  soils  of  relatively 
low  calcium  content  and  varying  from  slightly  to  strongly  acid,  to  determine 
whether  they  were  capable  of  supplying  sufficient  calcium  for  plant  growth, 
are  reported. 

Calcium  nitrate,  calcium  oxalate,  and  a  calcium-sodium  citrate  were  applied 
to  the  soils.  The  results  showed  marked  differences  in  the  response  of  the 
several  soils  to  the  application  of  calcium  compounds.  In  some  the  crops  were 
increased  and  in  others  decreased.  The  response  was  greater  in  the  growth 
of  the  plant  than  in  the  seed,  and  the  plants  grown  in  the  presence  of  calcium 
contained  more  of  this  element  than  those  grown  in  soils  to  which  none  was 
applied. 

This  work  is  being  continued. 

Unreliable  experimental  methods  of  determining  the  toxicity  of  alkali 
salts,  F.  B.  Headley  (Science,  n.  ser.,  51  (1920),  No.  1810,  pp.  1^0,  i^i).— The 
author  reviews  the  conclusions  of  others,  drawn  from  investigational  work 
on  the  toxicity  of  alkali  salts,  notably  those  by  Harris  and  Pittman  (E.  S.  R., 
40,  p.  315),  and  is  of  the  opinion  that  such  results  and  conclusions  should  be 
based  upon  the  amounts  of  salts  recoverable  from  the  soil  by  analysis  instead 
of  on  the  amounts  of  salts  added. 

The  management  of  Palouse  soils,  P.  P.  Peterson  (Idaho  Sta.  Circ.  12 
(1920),  pp.  [5],  fig.  1). — This  is  a  summary  of  Bulletin  118  of  the  station,  pre- 
viously noted  (E.  S.  R.,  43,  p.  227). 

Agricultural  value  and  reclaiiiation  of  Minnesota  peat  soils,  F.  J.  Axway 
(Minnesota  Sta.  Bui.  188  (J.920),  pp.  7-136.  figs.  111).— The  first  sentence  in  the 
second  paragraph  of  the  abstract  of  this  bulletin  (E.  S.  R.,  43,  p.  420),  should 
be  corrected  to  read :  Drainage  is  the  first  essential  step  in  the  reclamation  of 
these  soils,  followed  by  liming  as  an  indispensable  step  on  the  low-lime  peats. 

The  best  methods  of  laying  doAvn  and  improving  grass  laud,  D.  A.  Gn.- 
CHRiST  (Jour.  Farmers'  Club  [London],  1920,  pt.  4,  pp.  65-88). — This  is  a  very 
popular  discussion  on  the  use  of  fertilizers,  lime,  and  seed  mixtures  in  the  im- 
provement of  pasture  soils. 

Soil  fertility  (Kentucky  Sta.  Rpt.  1919,  pt.  1,  pp.  21,  22).— Data  on  the  effect 
of  a  four-year  rotation  of  corn,  soy  beans,  wheat,  and  clover  on  a  field  on 
which  tests  of  various  fertilizing  materials  were  made  are  given,  showing  that 
the  application  of  fertilizers  has  not  produced  any  significant  increase  in  crop 
but  that  the  use  of  legumes  has  increased  the  corn  crop. 

Soil  fertility  iuA^estigations,  O.  I.  Bergh  (Minnesota  Sta.,  Rpt.  Grand  Rapids 
Substa.,  1915-1919,  pp.  34-50,  figs.  4). — In  a  manui'e  and  phosphate  experiment 
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on  upland  soil  a  comparison  was  made  of  acid  phosphate  and  proiind  rock  phos- 
phate oil  a  three-year  rotation  of  oats;  clover  and  timothy  meadow;  and 
potatoes,  rutaba?;as,  and  corn.  The  phosphates  were  applied  with  and  without 
manure.  It  was  found  that  the  application  of  10  tons  of  manure  once  in  3 
years  produced  an  average  increase  of  94.8  bu.  of  potatoes,  7.3  bu.  of  oats,  and 
0.43  tons  of  hay.  The  addition  of  either  acid  or  rock  pho.sphate  along  with  the 
manure  failed  to  produce  a  distinct  increase  in  yield,  and  the  same  phosphates 
when  applied  without  manure  showed  little  or  no  effect  even  with  rutabagas. 

In  a  rate-of-manuring  experiment  stable  manure  was  applied  at  the  rates  of 
5,  10,  and  20  tons  per  acre  just  before  plowing  for  the  cultivated  crop.  In  this 
experiment  potatoes  proved  to  be  the  most  satisfactory  cultivated  crop,  the 
increase  being  especially  marked  with  all  three  rates  of  manuring.  The  greatest 
return  per  ton  of  manure  applied  was  obtained  from  the  lowest  rate,  but  the 
increased  cost  of  application  more  than  offset  this  gain.  Each  ton  of  manure 
at  the  5-ton  rate  gave  an  increase  of  10.5  bu.  of  {lotatoes,  1.4  bu.  of  oats,  and  88 
lbs.  of  hay.  At  the  10-ton  rate  the  increases  were  9.6  bu.  of  potatoes,  0.5  bu. 
of  oats,  and  92  lbs.  of  hay.  At  the  20-ton  rate  the  increases  were  5.8  bu.  of 
potatoes,  0.5  bu.  of  oats,  and  53  lbs.  of  hay. 

In  an  experiment  on  the  value  of  peat  as  a  fertilizer  six  A-acre  plats 
received  applications  of  peat  just  before  plowing  for  the  cultivated  crop.  The 
yields  of  corn,  rutabagas,  and  potatoes  so  far  obtained  are  not  considered  to  be 
satisfactory  evidence  of  the  value  of  peat. 

Further  experiments  on  peat  soil  cropped  to  a  3-year  rotation  of  grain,  clover, 
and  timothy  meadow,  and  a  cultivated  crop,  and  receiving  10  tons  of  manure 
once  in  a  rotation,  showed  that  the  peat  soil  did  not  produce  crops  equal  to  those 
produced  by  adjoining  mineral  soil.  Marked  increases  in  crops  were  obtained 
through  the  use  of  ground  limestone,  and  there  was  a  marked  decrease  in  weeds. 
Where  lime  was  not  applied  the  legumes,  such  as  clover  and  alfalfa,  were  en- 
tirely absent. 

Manure  v.  commercial  fertilizers  for  Maryland  soils,  A.  G.  McCaix  {Rpt. 
Md.  Agr.  Soc,  4  {1919),  pp.  187-194). — Field  experiments  on  ten  of  the  im- 
portant soil  types  of  Maryland,  conducted  at  the  Maryland  Experiment  Station 
to  obtain  information  regarding  the  use  of  stable  manure  and  commercial  fer- 
tilizers in  the  State,  are  reported. 

On  a  reddish  brown  shale  loam  soil,  part  of  which  had  been  cleared  for  from 
40  to  50  years  and  part  for  only  about  5  years,  it  was  found  that  for  the  old 
land  organic  matter  is  the  limiting  factor.  Until  this  is  supplied  no  combina- 
tion of  fertilizer  elements  is  likely  to  bring  about  maximum  production.  On  the 
other  hand,  it  was  found  that  phosphorus  alone  may  be  used  with  good  results 
on  the  new  land. 

Experiments  on  an  old,  worn,  silt-loam  soil,  with  a  tight  clay  subsoil,  showed 
that  for  soils  of  this  type  good  results  will  follow  the  use  of  stable  manure, 
reinforced  with  phosphorus,  or  the  use  of  several  different  commercial  fertilizer 
mixtures. 

Experiments  on  a  silt-loam  soil  indicated  the  great  need  for  organic  matter. 
Neither  a  complete  fertilizer  nor  phosphorus  alone  or  in  combination  with 
potash  gave  increases  in  the  yield  of  wheat  and  grass  comparable  with  those 
produced  with  the  use  of  manure  alone  or  reinforced  with  floats  or  with  acid 
phosphate.  A  complete  fertilizer  gave  the  largest  increase  in  tomatoes,  but 
manui'e  alone  and  in  combination  with  phosphorus  gave  the  largest  increase 
in  the  corn  crop. 

The  occurrence  and  nature  of  the  plant  growth-promoting  substances  in 
various  organic  manurial  composts,  F.  .\.  Mockekidgf.  (Biochcni.  Jour.,  14 
{1920),  No.  S-4,  pp.  432-450). — A  number  of  experiments  conducted  at  King's 
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College,  London,  are  reported  in  which  it  was  found  that  the  ordinary  organic 
manures,  which  are  generally  applied  to  soils  in  agricultural  and  horticultural 
operations,  namely,  leaf  mold  and  fresh  and  well-rotted  stable  manures,  contain 
water-soluble  substances  in  varying  proportions  which  are  effective  as  plant 
growth-promoting  substances  or  auximones.  Such  ingredients  were  also  found 
in  well-manured  fertile  soil. 

A  comparison  between  fresh  and  well-rotted  stable  manures  showed  that  in 
all  cases,  in  whatever  proportions  the  materials  were  used,  the  extract  of 
rotted  manure  was  more  effective  than  that  of  the  fresh  material,  while  an  ex- 
tract of  peat,  which  had  been  artificially  subjected  to  bacterial  decomposition, 
was  more  effective  than  either.  The  increase  in  growth  following  the  addition 
of  these  materials  to  the  culture  solutions  was  such  as  could  not  be  attributed 
to  the  purely  nutritive  value  of  the  materials  added,  and  all  these  composts 
are,  therefore,  assumed  to  contain  growth-promoting  substances.  The  amount 
of  these  substances  varied  directly  with  the  extent  of  the  bacterial  decomposi- 
tion of  the  material,  which  was  found  to  be  an  important  factor  in  determining 
the  practical  effectivenss  of  the  composts. 

Microscopic  examinations  showed  that  the  various  auximones  have  a  marked 
influence  on  the  size  and  contents  of  the  cell,  especially  on  the  nucleus.  A  de- 
tailed examination  was,  therefore,  made  of  well-manured  soil,  leaf  mold,  and 
fresh  and  well-rotted  stable  manures  to  determine  their  content  of  derivatives 
of  nucleic  acid.  It  was  found  that  all  these  materials  contain  appreciable 
quantities  of  nucleic  acid  and  its  derivatives  in  various  stages  of  decomposition. 
The  greater  the  extent  of  the  decomposition,  the  more  effective  was  a  water  ex- 
tract of  the  material  when  added  to  a  culture  solution.  Assuming  that  the 
whole  effect  is  due  to  nucleic  acid  or  its  derivatives,  it  appeared  that  the  free 
bases,  individually  or  collectively,  are  of  more  value  as  growth-promoting  sub- 
stances than  the  nucleic  acid.  It  is  considered  evident,  therefore,  that  part 
at  least  of  the  beneficial  effect  of  organic  manures  must  be  due  to  the  direct 
value  of  these  substances  to  plants. 

The  catalytic  oxidation  of  ammonia  to  nitric  acid,  B.  Neumann  and  H. 
Rose  {Ztschr.  Angew.  Chem.,  Aufstazt.,  33  (1920),  Nos.  14,  pp.  41-44;  16,  pp.  45- 
48,  figs.  5;  18,  pp.  51-55,  figs.  6). — A  series  of  experiments  on  the  oxidation  of 
ammonia  to  nitrates  with  different  contact  substances,  such  as  platinum  and  the 
oxids  of  iron,  chromium,  copper,  and  vanadium  are  reported,  and  the  results 
compared  with  the  findings  of  other  investigators. 

The  possible  and  actual  reactions  entering  into  the  process  are  discussed,  and 
the  influence  of  ammonia  concentration,  current  speed,  and  temperature  studied. 
The  best  results  were  obtained  with  platinum  with  a  96  per  cent  transformation 
at  500"  C.  iron  oxid  with  90  per  cent  transformation  at  670°,  and  iron  bismuth 
oxid  with  95  per  cent  transformation  at  600". 

Diagrams  showing  the  gas  composition  for  these  three  catalyzers  for  tem- 
peratures of  from  300  to  700'  are  given.  On  the  basis  of  the  gas  compositions 
established,  the  temperatures  of  reaction  for  certain  gas  mixtures  are  computed, 
showing  that  under  determined  conditions  the  transformation  of  ammonia  to 
nitrates  is  possible  without  further  additions  of  heat. 

Relative  value  of  acid  phosphate  and  rock  phosphate  on  North  Carolina 
soils,  C.  B.  Williams,  W.  F.  Pate,  E.  C.  Blaib,  S.  C.  Clapp,  and  F.  T.  Meacham 
{Bui.  N.  C.  Dept.  Agr.,  41  (1920),  No.  6,  pp.  22,  figs.  S).— Experiments  on  the 
relative  value  of  acid  phosphate  and  rock  phosphate  conducted  on  several 
experimental  farms  in  North  Carolina  are  reported. 

At  the  Buncombe  farm,  acid  phosphate  was  found  to  give  larger  crop  yields 
than  rock  phosphate  when  both  were  used  (1)  with  nitrogen  and  potash, 
(2)  with  stable  manure,  and  (3)  with  potash  and  legumes  turned  under.     On 
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the  Cherokee  field,  acid  phosphate  used  with  lime  gave  increased  yields,  while 
finely  ground  rock  phosphate  with  lime  on  an  average  yielded  less  than  did  the 
use  of  lime  alone. 

At  the  Iredell  farm,  as  an  average  of  nine  years'  results,  acid  phosphate  gave 
greater  returns  than  rock  phosphate  when  both  were  used  (1)  with  nitrogen 
and  potash  and  (2)  with  stable  manure.  On  another  field  at  the  Iredell  farm 
acid  phosphate  in  a  complete  fertilizer  mixture  for  a  period  of  10  years  gave 
greater  net  returns  above  cost  of  materials  applied  than  500, 1,000, 1,500,  2,000,  and 
3,000  lbs.,  respectively,  of  rock  phosphate  per  acre  once  per  rotation  just  before 
turning  into  the  soil  the  second  crop  of  clover.  In  the  same  test  the  use  of 
4,000  lbs.  of  rock  phosphate  per  acre  applied  once  every  three  years  jrlelded 
greater  net  returns  than  acid  phosphate  in  a  complete  fertilizer  applied  annually. 

At  the  Edgecombe  farm,  acid  phosphate  used  with  nitrogen  and  potash  and 
with  stable  manure  produced  larger  net  returns  over  a  period  of  10  years  than 
four  times  the  same  amount  of  rock  phosphate  used  (1)  with  normal  amounts 
of  nitrogen  and  potash  and  (2)  with  stable  manure. 

It  is  concluded  that  acid  phosphate  is  generally  a  more  profitable  carrier  of 
phosphoric  acid  than  finely  ground  phosphate  rock  when  used  under  most  crops 
grown  on  the  main  soil  areas  of  the  State.  It  is  pointed  out.  however,  that 
large  applications  of  rock  phosphate  applied  broadcast  at  3-year  intervals  in 
crop  rotations  which  include  suitable  green  manuring  appear  to  be  advantageous 
treatments. 

The  value  of  raw  phosphate  in  agriculture,  W.  V.  Kniebiem  {Deut.  Landw. 
Presse,  47  (1920),  No.  48,  pp.  S45,  3^^).— The  author  reviews  a  number  of  ex- 
periments on  the  fertilizing  value  of  raw  rock  phosphate  on  different  soils  with 
different  crops. 

Ir  was  found  that  phosphorite  meal  showed  practically  no  fertilizing  action 
on  lowland  moor  soil  rich  in  basic  matter,  except  in  cases  where  free  sulphates 
existed  which  acted  on  the  phosphorite.  It  is  concluded  that  raw  phosphate 
can  be  used  to  advantage  only  on  upland  moor  soils,  and  then  only  after  it  has 
been  composted  with  sulphates  and  peat  litter  or  smelted  with  lime,  sand,  and 
soda. 

Preliminary  report  on  potash  exploration  in  New  Jersey  greensands, 
G.  R.  Mansfield  {Ann.  Rpt.,  Dept.  Conserv.  and  Development,  N.  J.,  1919,  pp. 
99-104). — The  general  geology  of  the  New  Jersey  greensand  beds  is  described. 

The  fertilizer  situation,  M.  Whitney  (Chem.  and  Metall.  Engin.,  22  (1920), 
No.  22,  pp.  1021-1023). — This  is  a  general  review  of  the  fertilizer  situation  in 
which  the  present  tendencies  of  the  fertilizer  industry  are  discussed,  with  par- 
ticular reference  to  the  recovery  of  the  phosphoric  acid  in  the  waste  rock 
phosphate  of  the  acid  phosphate  industry.  Other  features  of  the  situation, 
including  the  theory  of  fertilizer  use  and  the  solution  method  of  applying  con- 
centrated fertilizer  salts,  are  also  considered. 

1920  yearbook  of  commercial  fertilizer  {Tearbook  Com.  Fert.,  1920,  pp. 
S24,  figs.  64)- — This  yearbook  contains  a  list  of  fertilizer  manufacturers  and 
directories  of  allied  trades,  together  with  data  on  cottonseed-oil  mills,  agri- 
cultural experiment  stations,  oflScials  in  charge  of  State  fertilizer  laws,  and 
fertilizer  machinery,  materials,  manufacturers,  and  dealers.  A  number  of 
special  articles  on  the  subjects  of  fertilizers  and  soil  fertility  are  also  included. 

Official  fertilizer  analyses,  102O,  R.  E.  Rose  and  G.  Hart  {Pla.  Quart. 
Bui.  Agr.  Dept.,  30  (1920),  No.  5,  pp.  18-81).— This  section  of  this  bulletin  con- 
tains results  of  actual  and  guarantied  analyses  of  31  samples  of  fertilizers 
and  fertilizer  materials  collected  for  inspection  in  Florida  during  the  second 
quarter  of  1920. 
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Commercial  fertilizers,  E.  G.  Proulx  et  al.  (Indiana  Sta.  Bui.  2^1  {1920), 
pp.  S-99,  fig.  1). — This  bulletin  contains  the  results  of  actual  and  guarantied 
analyses  of  1,401  samples  of  fertilizers  and  fertilizer  materials,  representing 
716  brands,  collected  for  inspection  in  Indiana  during  the  spring  and  fall 
of  1919. 

It  was  found  that  the  greatest  number  of  deficiencies  were  in  potash.  Of 
the  31  classes  available  for  inspection,  26  were  found  to  equal  or  exceed  the 
guai-anty  in  every  particular,  2  were  below  the  guaranty  in  nitrogen.  3  in 
potash,  and  1  in  total  phosphoric  acid. 

Analyses  of  fertilizers — ^spring  season,  1920,  J.  K.  Plummer,  .tr.  {Bui. 
N.  C.  Dept.  Ayr.,  1,1  {1920),  Nos.  9,  Sup.,  pp.  7;  11,  Sup.,  pp.  9).— These  bulletins 
contain  the  results  of  actual  and  guarantied  analyses  and  valuations  of  130 
and  123  samples,  respectively,  of  fertilizers  and  fertilizer  materials  collected 
for  inspection  in  North  Carolina  during  the  spring  season  of  1920. 

AGRICULTURAL  BOTANY. 

General  botany,  H.  D.  Densmore  (Boston:  Ginn  &  Co.,  1920.  pp.  XII-\-459, 
pi.  1,  figs.  292). — Of  the  three  main  parts  of  this  book,  the  first  deals  with  biol- 
ogy of  the  higher  seed  plants,  the  second  with  the  plant  groups,  and  the  third 
with  representative  families  and  species  of  the  spring  flora.  Laboratory  di- 
rections are  printed  under  separate  cover. 

New  methods  and  aims  of  botanical  systematization,  A.  Thellung 
[Naturw.  WcJmschr.,  33  {1918),  Nos.  32,  pp.  U9-458,  figs.  3;  35,  pp.  465-.',lr Jf) .— 
This  method,  employing  in  addition  to  the  principles  of  morphology  those  of 
hybridization,  phytogeography,  and  serology,  is  illustrated  as  dealing  princi- 
pally with  the  cereals  Avena,  Triticum,  Secale.  and  Hordeum. 

On  the  stability  and  heredity  of  Crataegomespilus  and  of  Pirocydonia, 
L.  Daniel  {Compt.  Rend.  Acad.  Sci.  [Paris],  169  {1919),  No.  11,  pp.  513-515).— 
A  study  of  Cratfegomespilus,  a  graft  hybrid  between  hawthorn  and  medlar, 
shows  the  hybrid  to  possess  incomplete  stability,  separating  in  various  de- 
grees the  parental  characters,  both  morphological  and  physiological,  and  show- 
ing complete  sterility.  Pirocydonia  danieli,  completely  lacking  in  sexuality, 
is  said  to  be  stable. 

Survey  of  CEnothera  problems,  H.  N.  Kooiman  {Genetica  [The  Hague],  1 
{1919),  No.  2,  pp.  13^-148). — This  is  a  synthetic  review  of  work  bearing  on  the 
problems  presented  by  CEnotheras,  including  reference  to  about  20  related 
publications. 

The  CEnotheras  as  nuclear  chimeras,  J.  P.  Lotsy,  H.  N.  Kooiman,  and 
M.  A.  J.  Goedewaagen  {Genetica  [The  Hague],  1  {1919),  No.  2,  pp.  113-129).— 
This  is  an  analytical  discussion  of  Morgan's  crossing-over  hypothesis. 

Anomalous  papayas  and  digitiform  oranges,  C.  Bernard  {Ann.  Jard.  Bot. 
Buitenzorg,  31  {1920),  pt.  1,  pp.  26-36,  pis.  2,  fig.  1). — Accounts  with  discussion 
are  given  of  anomalies  of  development  and  associated  features  mainly  affecting 
the  reproductive  regions  as  exemplified  in  Carica  papaya  and  in  Citrus  medica 
limonum  digitata. 

Heredity  studies  with  beans,  K.  Tjebbes  and  H.  N.  Kooijian  {Genetica 
[The  Hague],  1  {1919),  No.  4,  pp.  323-346,  pi.  1).— This  contribution  is  in  two 
parts,  each  summarized  in  French.  The  first  deals  with  experimentation  in  the 
crossing  of  two  varieties  of  Phaseolus  vulgaris,  the  results  of  which  are  held  to 
indicate  a  Mendelian  monohybrid  segregation.  The  second  part  deals  with  a 
constant  spotting  in  a  spontaneous  hybrid. 

Recent  methods  of  phylogenetic  plant  anatomy,  W.  Nienburg  {Naturiv. 
Wchnschr.,  S3  (1918),  No.  8,  pp.  105-112,  figs.  26). — This  is  a  review  of  what  are 
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considered  important  contributions  to  ttie  methods  employed  In  phylogenetic 
.study  in  plants. 

Studies  in  electrophysiology,  A.  E.  Baines  (London:  George  Routledge  d 
Sons,  Ltd.,  WIS,  pp.  XXIX+2yi,  pin.  10,  figs.  161).— The  author  gives  an  ac- 
count of  studies  on  animal  and  vegetable  electrophysiology  conducted  by  him- 
selt  during  some  years.  The  principal  conclusion  arrived  at  is  that  everything 
living  possesses  a  well-delined  electrical  system,  while  the  nonliving  has  capacity 
only. 

Every  tree,  shrub,  fruit,  vegetable,  tuber,  and  seed  is  an  electrical  cell  that 
c;kn  not  be  polarized  or  discharged  so  long  as  it  remains  structurally  perfect. 
The  skin,  peel,  rind,  or  jacket  of  fruits  and  vegetables  is  a  sort  of  insulating 
substance  designed  primarilj'  for  the  conservation  of  electrical  energy.  The 
electromotive  force  is  the  same  in  all,  the  current  varying  in  accordance  with 
Ohm's  law. 

Plants  grown  in  pots  or  removed  from  the  earth  and  placed  in  other  recep- 
tacles differ  materially  in  their  electrical  constitution  from  those  grown  in  the 
earth.  If  a  suitable  electrolyte,  other  than  water,  is  mixed  with  the  soil  it  is 
possible  to  grow  plants  with  much  less  moisture.  Growth  may  be  stimulated  by 
means  of  a  continuous  current  of  electricity  of  low  potential  and  proper  sign. 

Broadly  speaking,  the  edible  part  of  a  fruit  or  vegetable  is  the  positive  ele- 
ment, or  that  part  which  yields  a  positive  galvanometric  reaction.  Dry  earth 
is  a  bad  conductor  of  electricity,  and  therefore  water  is  required  as  an  elec- 
trolyte, being  necessary  also  in  the  formation  of  protoplasm. 

Physiological  studies  on  tree  architectonics,  H.  Lundegakdh  {K.  Svensku 
Vdeiisk.  Akad.  Handl..  56  {1916),  No.  3,  pp.  6Jf,  pis.  11,  figs.  i7).— These  studies 
deal  with  tree  form,  structure,  and  modifications  of  these  during  growth  under 
various  influences. 

Recent  studies  on  growth  in  thickness  of  trees,  P.  .Taccard  {Nouvelles 
Rccherches  sur  VAccroissenient  en  Epaisseur  des  Arbres.  Zurich:  Fondation 
Schnyder  von  Wartensee,  1919,  pp.  XII +200,  pis.  32.  figs.  74). — These  studies 
were  intended  to  test  the  author's  physiological  theory  of  tree  growth.  They  are 
divided  into  five  main  parts  dealing  respectively  with  the  tree  stem  as  offering 
equal  resistance  to  flexion  ;  the  trunk  considered  as  having  equal  conducting  ca- 
pacity for  water;  mechanical  actions  resulting  from  growth  in  thickness  (also 
influence  of  weight  and  geotropism ;  experiments  carried  out  with  trees  of 
numerous  varieties;  and  considerations  bearing  upon  a  physiological  theory  of 
growth,  concentric  and  eccentric. 

Summing  up  a  large  number  of  detailed  conclusions,  the  author  holds  that  the 
general  form  of  trees  is  not  the  product  of  a  gradual  selection  of  useful  varia- 
tions, but  that  it  is  determined  principally  by  the  factors,  both  mechanical  and 
physiological,  which  act  in  analogous  ways  in  all  of  the  arborescent  species. 

Heat  production  and  temperature  in  living  plants,  E.  Leick  (Biol.  Zentbl.. 
S6  (1916).  Nn.  6-7.  pp.  2.'fl-261). — This  is  mainly  a  bibliographic  discussion  of 
biological  production  of  heat,  respiration  being  regarded  as  the  most  importan; 
source  in  plants  as  well  as  in  animals. 

The  influence  of  light  on  the  fructification  of  Agaricacear  in  pure  cul- 
ture, R.  Matre  and  M.  de  Laroquette  (Bui.  Soc.  Hist.  Nat.  Afrique  Nord,  10 
(1919),  No.  5,  pp.  94-106,  pi.  1). — The  authors  name  35  genen  of  Autobasidi> 
niycetes  with  about  twice  as  many  species,  from  cultures  of  which  variojs 
authors  named  have  obtained  fructification.  The  results  fu'e  given  of  tests  on 
the  influence  of  factors   (principally  illumination)   on  fnctification. 

Length  of  day  instead  of  temperature  controls  t*^e  of  flowei-iug  ans) 
fruiting  (Torrrjia.  20  (1920).  No.  3.  pp.  46-50).— This  i-  a  conden.sed  acoounr  «( 
the  work  and  conclusions  reported  by  Garner  and  Ali^^d  (E.  S.  R.,  42,  p.  818). 
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An  apparent  daily  autonomous  periodicity  [in  plants],  L.-G.  Romeix 
{Svensk  Bot.  Tidskr.,  12  (1918),  No.  4,  pp.  U6-Jf63,  fig.  1). — In  a  preliminary  re- 
port it  is  stated  that  under  practically  constant  condition  Brassica  oleracea 
exhibited  a  certain  daily  periodicity. 

Comparative  studies  on  respiration,  VII-X  (Jour.  Gen.  Physiol.,  2  (1919), 
No.  1,  pp.  1-3;  pp.  5-15,  figs.  5;  pp.  17-2.',,  figs.  3;  2  (1920),  No.  4,  pp.  SS1-SS6, 
figs.  3). — Four  parts  of  this  series  (E.  S.  R.,  41,  pp.  524,  632)  are  here  presented. 

VII.  Respiration  and  antagonism,  by  W.  J.  V.  Osterhout. — The  development 
of  new  methods  for  measuring  respiration  and  photo.«!ynthesis  has  facilitated 
comparative  investigations  regarding  the  antagonistic  effects  of  salts  on  differ- 
ent organisms.  In  this  report  (which  is  regarded  as  preliminary)  certain  im- 
provements in  the  technique  are  discussed,  and  certain  agreements  and  dis- 
agreements in  results  are  noted. 

VIII.  The  respiration  of  Bacillus  subtilis  in  relation  to  antagonism,  by  M.  M. 
Brooks. — The  investigations  here  noted  were  undertaken  to  throw  light  on  the 
question  of  the  antagonistic  effects  of  salts  on  certain  bacteria  in  relation  to 
respiration.  Using  the  apparatus  previously  described  by  Osterhout  (E.  S.  R., 
41,  p.  524),  it  was  found  that  in  relatively  low  concentrations  of  sodium  chlorid, 
potassium  chlorid.  and  calcium  chlorid  the  rate  of  respiration  of  B.  subtilis 
remains  fairly  constant  for  several  hours,  while  in  higher  concentrations  a 
gradual  decrease  in  the  rate  occurs.  Sodium  chlorid  and  potassium  chlorid 
increased  the  respiration  rate  of  B.  subtilis  somewhat  at  concentrations  of 
0.15  N  and  0.2  N,  respectively.  In  sufficiently  high  concentrations  they  de- 
creased the  rate.  Calcium  chlorid  increases  the  rate  of  respiration  at  0.05  N 
and  decreases  the  rate  at  somewhat  higher  concentrations. 

The  effects  of  salts  upon  respiration  show  a  well-marked  antagonism  between 
sodium  chlorid  and  calcium  chlorid  and  between  potassium  chlorid  and  calcium 
chlorid.  The  antagonism  between  sodium  chlorid  and  potassium  chlorid  is 
slight,  the  antagonism  curve  showing  two  maxima. 

IX.  The  effects  of  antagonistic  salts  on  the  respiration  of  Aspergillus  niger, 
by  F.  G.  Gustafson. — The  author  has  begun  with  A,  niger  a  study  of  the  rela- 
tion of  antagonistic  salts  to  the  respiration  of  higher  fungi. 

It  was  found  that  in  the  presence  of  0.05  per  cent  of  dextrose  the  respiration 

of  A.  niger  is  increased  by  sodium  chlorid  in  concentrations  of  0.25  to  0.5  N 

and  by  0.5  N  calcium  chlorid.     Stronger  concentrations  decreased  respiration. 

The  decrease  corresponding  to  higher  concentrations  is  thought  to  be  due  to  an 

1  osmotic  effect  of  these  salts.    A  mixture  of  19  cc.  of  sodium  chlorid  and  1  cc. 

lof  calcium  chlorid   (both  at  0.5  N)  showed  antagonism,  the  respiration  being 

Inormal  in  this  case,  although  each  salt  alone  caused  an  increase.     Spores  of 

1.4.  niger  which  did  not  germinate  on  0.5  N  sodium  chlorid   (plus  0.05  per  cent 

Idextrose)   germinated  on  0.5  N  calcium  chlorid   (plus  0.05  per  cent  dextrose) 

^d  on  various  mixtures  of  the  two.     This  shows  that  a  substance  may  have 

feffects  on  respiration  different  from  those  which  it  has  upon  growth. 

1  X.  ToaHc  and  antagonistic  effects  of  magnesium  in  relation  to  the  respiration 

if  Bacillus  subtilis,  by  M.  M.  Brooks. — Employing  technique  similar  to  that 

described  abote,  the  author  found  that  concentrations  of  magnesium  chlorid 

up  to  0.01  N  ha4  little  effect  upon  the  respiration  rate  of  B.  subtilis;  at  0.03  N 

all  increase  occuis  in  the  rate,  and  at  higher  concentrations  a  gradual  decrease. 

A  well-marked  antagonism  is  noted  between  magnesium  chlorid  and  sodium 

chlorid,  also  a  very  sUght  antagonism  between  magnesium  chlorid  and  calcium 

chlorid. 

Fhy  to  chemical  inv^tlgations  on  indigenous  and  naturalized  plants,  I, 
J.  A.  DoMiNGUEz,  J.  F. <i^oLFiNO,  and  E.  L.  de  Gaxlelu  (An.  Soc.  Qutm.  Ar- 
i/eniina,  7  (1919),  No.  29,  ^np.  5-11). — Preliminary  studies  are  indicated  as  fur- 


1920]  AGRICULTURAL.  BOTANY.  821 

nishiiif,'  data  for  more  specialized  studies  to  follow  refrardlnp:  the  content  of 
numerous  plants  named  in  cyanoglucoslds,  saponins,  alkaloids,  oxidases,  per- 
oxidases, and  otlier  principles. 

Review  of  the  genus  Arceuthobium  (Razoumofskya)  with  particular 
reference  to  its  biology  and  practical  significance,  C.  von  Tubeuf  (Naturw. 
Ztschr.  Forst  u.  Laiuiw.,  11  (IDID),  A'o.  6-9,  pp.  161-278,  figs.  50).— This  contri- 
bution, which  treats  systematically,  geographically,  and  practically  of  Arceutho- 
bium (Razoui)iofski/(i)  spp.  and  their  hosts,  is  in  four  main  sections  dealing 
respectively  with  mistletoes  and  witches'  brooms,  mistletoes  and  their  hosts, 
the  biology  and  pathology  of  mistletoes,  and  the  abundant  literature  of  the 
subject. 

Permeability  in  plant  cells,  F.  Wkkj^j  (Naturw.  Wchnschr.,  SS  (1918),  No. 
7,  pp.  89-95). — This  is  largely  a  synthetic  and  interpretative  discussion  of  the 
data  and  conclusions  of  others  regarding  osmotic  relations  in  plant  cells. 

Quantitative  laws  in  regeneration,  I,  J.  Loeb  (Jour.  Gen.  Physiol.,  2  (1920), 
No.  S,  pp.  297-S07,  figs.  4). — Regeneration,  the  growth  of  resting  cells  or  bodies 
following  removal  of  parts  of  the  body,  presents  problems  relating  to  the 
quantity  of  growth  as  measured  by  the  mass  of  the  regenerated  parts  and 
relating  also  to  the  problem  of  the  inhibition  of  such  growth  pending  removal 
of  a  portion  of  the  body.  A  review  is  given  by  the  author  of  his  own  studies 
and  conclusions  regarding  such  phenomena.  It  is  claimed  that  equal  masses 
of  sister  leaves  of  Bryophyllum  calycinum  produce  equal  masses  of  shoots  and 
roots  in  equal  time  and  under  like  conditions. 

The  mass  of  shoots  and  roots  produced  by  different  masses  of  sister  leaves 
in  equal  time  and  under  similar  conditions  is  approximately  in  direct  propor- 
tion to  the  masses  of  the  leaves. 

When  a  piece  of  stem  inhibits  the  production  of  shoots  and  roots  in  a  leaf 
of  Bryophyllum  connected  with  it,  the  stem  gains  in  mass.  This  gain  is  equal 
approximately  to  the  mass  of  shoots  and  roots  the  leaf  would  have  produced 
if  it  had  been  detached  from  the  stem.  This  suggests  that  the  inhibitory 
Influence  of  the  stem  upon  formation  of  shoots  and  roots  of  the  leaf  Is  due  to 
the  fact  tJiat  the  material  available  for  this  process  naturally  flows  into  the 
stem. 

The  nature  of  the  directive  influence  of  gravity  on  the  arrangement  of 
organs  in  regeneration,  J.  Loehj  (Jour.  Gen.  Physiol.,  2  (1920),  No.  4,  pp.  373- 
S86,  figs.  9). — It  has  been  shown  in  previous  papers  (E.  S.  R.,  42,  p.  26)  that 
the  leaves  of  Bryophyllum  calycinum  suspended  in  moist  air  sidewlse.  in  a 
vertical  plane,  form  roots  and  shoots  in  the  notches  predominately  or  ex- 
clusively on  the  lower  side  of  the  leaves.  Stem  sections  develop  roots  generally 
on  the  lower  side  but  on  both  sides  at  the  basal  end.  It  has  been  suggested  that 
this  directive  force  of  gravity  may  be  due  to  a  combination  of  two  factors, 
namely,  gravity  (collecting  more  sap  on  the  lower  side),  and  an  inhibitory 
factor  (organs  growing  at  first  or  growing  quickly,  generally  retarding  or 
Inhibiting  the  growth  of  similar  organs  elsewhere). 

The  present  paper  shows  that  in  leaves  suspended  in  moist  air  a  red  pigment 
is  formed  which  tends  to  collect  gradually  in  the  lower  parts  of  a  vertically 
suspended  leaf,  thus  serving  as  an  indicator  for  the  distribution  of  the  sap 
and  proving  its  tendency  to  collect  in  greater  abundance  at  the  lower  end  of  a 
leaf  so  suspended.  It  is  also  stated  that  leaves  or  stems  of  Bryophyllum  sus- 
pended as  described  under  water  develop  roots  on  both  upper  and  lower  sides, 
the  directive  force  of  gravity  upon  the  organs  being  absent  in  this  case,  since 
the  abundance  of  outside  water  reduces  the  effect  of  a  slight  difference  in  the 
sap  distributed  (as  between  the  upper  and  lower  side)  to  a  negligible  factor. 
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It  Is  claimed  that  in  the  lower  halves  of  leaves  suspended  sidewise  and 
verticallj^  in  moist  air,  the  dry  weight  is  greater  than  in  the  upper  halves,  this 
fact  indicating  a  greater  movement  of  materials  into  the  growing  organs  of 
the  lower  half.    In  the  water  no  such  difference  develops. 

Resistance  of  intracellular  organisms  to  certain  chemical  substances, 
V.  Gai,ippe  (Compt.  Rend.  Acad.  Sci.  [Paris],  169  {1919),  No.  11,  pp.  515-518).— 
Notes  are  given  of  studies  on  intracellular  microorganisms  in  both  plant  and 
animal  tissues.  These  organisms  resisted  ordinary  disinfectants  and  remained 
viable  for  a  considerable  time. 

The  influence  of  some  organic  substances  on  the  development  of  plants, 
in,  G.  CiAMiciAN  and  C.  Ravenna  {Atti  R.  Accad.  Ldncei,  5.  ser.,  Rend.  CI.  Sci. 
Fis.,  Mat.  e  Nat.,  28  (1919),  I,  No.  1-2,  pp.  13-20).— This  work,  a  continuation  of 
that  previously  noted  (E.  S.  R.,  39,  p.  526),  deals  principally  with  the  develop- 
ment of  beech  seedlings  under  conditions  involving  the  addition  of  certain 
organic  substances  to  the  nutritive  medium.  The  authors'  results  and  observa- 
tions are  given  in  some  detail. 

A  device  for  regulating  the  temperature  of  incubators  either  above  or 
below  room  temperature,  J.  H.  Nobthkop  (Jour.  Gen.  Physiol.,  2  {1920),  No.  4, 
pp.  309-311,  fig.  1). — The  device  described  in  this  paper  is  said  to  have  been  in 
use  continually  during  several  years  and  to  have  proved  reliable  and  accurate. 
It  consists  essentially  in  regulating  the  flow  of  water  through  the  jacliet  of  a 
double-walled  incubator.  The  device  is  described,  with  explanation  of  adjust- 
ments. 

FIELD  CROPS. 

The  unreliability  of  short-time  experiments,  F.  S.  Harris  and  N.  I.  Butt 
{Jour.  Amer.  Soc.  Agron.,  12  {1920),  No.  5,  pp.  158-167). ^This  paper,  a  contri- 
bution from  the  Utah  Experiment  Station,  reports  studies  of  a  number  of  irri- 
gation, fertilizer,  soil,  and  crop  experiments  at  the  station,  the  purpose  of  which 
was  to  show  the  extent  of  fluctuations  in  yields  during  different  years,  the 
influence  of  these  fluctuations  on  results  variously  summarized,  and  the  specific 
dependence  that  should  be  given  to  data  obtained  in  a  given  length  of  time. 
Data  are  included  from  experiments  using  as  crops  potatoes,  sugar  beets,  alfalfa, 
corn,  oats,  and  wheat. 

It  was  found  that  short-time  experiments  are  especially  subject  to  error 
where  a  complete  cycle  of  seasonal  fluctuations  is  not  includetl.  All  treatments 
in  an  experiment  are  not  affected  relatively  the  same  each  season,  the  amount 
of  divergence  varying  in  different  years.  Where  variations  from  the  average 
conditions  are  large  a  greater  number  of  years  are  required  for  accurate  conclu- 
sions than  where  the  variations  are  small.  Manuring  experiments  show  wider 
variations  from  the  average  than  irrigation  experiments.  Under  dry-farming 
conditions  variations  are  wider  than  under  irrigation  conditions,  and  small  irri- 
gations vaiy  more  than  where  the  plant  does  not  suffer  for  water. 

In  these  experiments  potatoes  varied  the  most  in  yield,  followed  in  order 
by  sugar  beets,  alfalfa,  com,  oats,  and  wheat.  Experiments  requiring  personal 
judgment  varied  more  than  where  measurements  were  mechanical.  Average 
results  during  several  abnormal  years  ran  contrary'  to  results  in  normal  years 
that  followed.  Progressive  seasonal  averages  showed  a  gradual  shifting  of  the 
relative  positions  of  part  of  the  treatments  in  an  irrigation  experiment  with 
corn.  In  experiments  where  variations  are  comparatively  large  an  exceptional 
season  may  seriously  affect  the  average  of  a  10-year  period. 

[Report  of  field  crops  work  at  the  Grand  Rapids,  Minn.,  Substation], 
O.  I.  Bebgh  (Minnesota  Sta.,  Rpt.  Grand  Rapids  Substa.,  1915-1919,  pp.  14-33, 
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fiys.  7). — Cultural,  variety,  fertilizer,  and  rotation  tests  are  reported,  and  tield 
practices  and  cultural  methods  with  potatoes  and  root  crops  described. 

Maximum  average  yields  in  the  spring  wheat  variety  tests  for  1915  to  1918 
were  made  by  Minnesota  951  and  Kubanka,  both  durum  wheats,  with  24.58  and 
22.72  bu.,  respectively;  Red  Chaff,  fife  wheat,  22.24  bu. ;  and  Prelude,  22.3  bu. 
The  leaders  in  the  1919  tests  included  emmer  and  Acme  (durum)  with  aver- 
age yields  of  21.48  and  10.41  bu.  per  acre,  respectively.  Poor  yields  in  1916 
and  1919  were  attributed  to  black  stem  rust.  Although  Prelude,  a  very  early 
short-strawed  variety  of  durum,  was  susceptible  to  the  disease,  it  showed 
superiority  over  the  fifes  and  bluestems  as  to  hardiness,  and  is  recommended  as 
one  of  the  best  hard  .spring  wheats  for  the  district.  Milling  tests  indicated  that 
Prelude  is  fully  as  good  as  any  of  the  common  varieties. 

Variety  tests  of  winter  wheat  showed  Minnesota  Selections  No.  1507  and 
1493,  Turkey  X  Odessa  hybrids,  leading  in  the  average  of  two  crops,  1916  and 
1919,  with  respective  acre  yields  of  24.7  and  23  bu.  Lack  of  moisture  rather 
than  hardiness  was  the  determining  factor  in  1917  and  1918,  and  the  yields  for 
those  years  were  not  considered  indicative  of  winter  hardiness.  No  evidence 
was  presented  showing  that  bearded  varieties  were  better  yielders  than  awnless. 

Kherson,  an  early  variety,  with  acre  yields  of  76.75  bu.,  and  Banner,  a  mid- 
season  sort,  with  75.24  bu.,  averaged  best  in  oat  tests  during  the  period  1915 
to  1918;  and  Iowa  No.  103,  with  45.67  bu.,  was  first  in  1919  tests.  Odessa,  a 
6-rowed  barley,  and  Austrian  Hannah,  a  2-rowed  variety,  were  fii'st  with  re- 
spective average  acre  yields  of  38.68  and  37.54  bu.  for  the  4-year  period,  and 
Minsturdi  led  the  tests  in  1919  with  40.27  bu.  per  acre.  In  1919  tests  of  winter 
rye  Rosen  was  highest  with  a  yield  of  31.7  bu.  per  acre  and  a  total  yield  of 
4,069  lbs.  of  grain  and  straw.  Spring  rye  yielded  only  about  one-third  as  much 
as  the  winter  varieties  and  the  grain  was  of  poorer  quality. 

Rate-of-seeding  tests  with  winter  wheat  and  winter  rye  indicated  that  6  pk. 
is  the  minimum  amount  that  can  be  recommended  for  both  crops.  This  amount 
gave  maximum  yields  when  sown  between  August  20  and  September  1.  Winter 
wheat  and  winter  rye  sown  August  15  in  time-of -seeding  tests  made  2-year 
average  yields  of  24.49  and  33.25  bu.  per  acre,  respectively,  surpassing  all  later 
plantings  in  yield. 

In  a  test  of  8  field  pea  varieties,  Wisconsin  No.  508  was  first  with  an  acre 
yield  of  30.5  bu. 

Northwestern  Dent  and  Squaw  Flint,  with  respective  acre  yields  of  47.5  and 
36  bu.  of  air-dry  shelled  grain,  were  the  highest  producers  among  the  corn 
varieties  in  1919.  The  improvement  work  with  Minnesota  No.  13  was  continued. 
riiis  variety  is  recommended  for  silage  and  forage  purposes  in  the  district 
but  is  considered  rather  late  for  ripe  grain. 

(Jrimm.  alfalfa  has  given  consistently  most  satisfactory  yields,  producing  a 
3-year  average  of  3,789  lbs.  of  hay  per  acre.  This  variety  planted  in  a  rotation 
in  April,  1918,  with  Prelude  wheat  as  a  nurse  crop,  yielded  11,440  lbs.  of  hay 
per  acre  in  1919  in  two  cuttings.  Inoculation  with  soil  from  an  old  tield  was 
decidedly  beneficial,  while  an  application  of  1  ton  of  lime  per  acre  was  of  no 
noticeable  value.  Meadow  fescue,  with  a  3-year  average  yield  of  1.32  tons 
of  hay  per  acre,  was  best  among  the  grasses. 

Potato  investigations  included  variety,  cultural,  and  fertilizer  tests,  together 
with  improvement  work  conducted  in  cooperation  with  the  Bureau  of  Plant  In- 
dustry of  the  U.  S.  Department  of  Agriculture.  Green  Mountain  was  the 
highest  yielder  among  8  standard  varieties,  producing  a  3-year  average  yield 
of  354.16  bu.  per  acre,  92.9  per  cent  of  which  was  of  U.  S.  grade  No.  1.  Itasca, 
a  Green  Mountain  seedling,  averaged  378.75  bu.  per  acre  for  the  period  1918-19. 
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Fertilizer  treatment  of  rork  phosphate,  acid  phosphate,  rock  phosphate  with 
manure,  acid  phosphate  with  manure,  and  manure  alone  produced  5-year  average 
yields  of  14^58,  146.7,  231.4,  241.38.  and  230.84  bu.  per  acre,  as  compared  with 
130.12  bu.  from  the  untreated  check.  The  only  application  showing  a  decided 
beneficial  effect  was  10  tons  of  stable  manure. 

Limited  results  from  studies  of  cultural  methods  with  potatoes  may  be  sum- 
marized as  follows :  Immature  seed  yielded  fully  as  much  as  mature  seed.  Yields 
increased  directly  with  the  size  of  the  seed  piece,  whole  potatoes  giving  the 
largest  and  quarters  the  smallest  yields,  but  a  higher  percentage  of  small  tubers 
was  produced  where  whole  tubers  were  planted.  The  crop  from  seed  grown 
on  peat  land  was  equally  as  good  as  that  from  seed  grown  on  mineral  soil. 

Rutabagas  have  given  the  most  satisfactory  results  of  the  various  root  crops 
grown  for  stock  feed  at  the  station,  producing  an  average  acre  yield  of  24.5  tons 
in  1918,  as  compared  with  19.15  tons  from  flat  turnips  and  13.12  tons  from 
mangels.  The  American  Purple  Top  rutabaga  made  a  2-year  average  yield  of 
27.6  tons  per  acre,  and  is  recommended  on  account  of  hardiness. 

[Report  of  field  crops  work  in  Kentucky,  1919]  {Kentucky  Sta.  Rpt. 
1919,  pt.  1,  pp.  22-24,  25-28,  Jf5). — The  progress  of  work  conducted,  along  the 
.same  general  lines  as  previously  noted  (E.  S.  R..  43,  p.  331)  is  reported. 

Data  are  reported  showing  that  the  yield  of  corn  under  continuous  culture  was 
not  increased  by  the  application  of  potash  salts  or  of  other  fertilizing  materials. 

Tobacco  experiments  included  curing  studies,  rotations,  and  fertilizer  tests. 
Studies  of  curing  Burley  tobacco  by  artificial  heat  indicated  that  as  high  a 
grade  of  leaf  can  be  obtained  by  flue  curing  at  a  relatively  low  temperature  as 
by  air  curing,  thus  eliminating  completely  the  danger  of  house  burning.  Al- 
though fair  yields  and  quality  were  secured  in  the  4-year  rotations  of  tobacco, 
wheat,  clover,  and  orchard  grass,  and  tobacco,  wheat,  clover,  and  corn,  the 
quality  of  the  leaf  was  not  equal  to  that  from  land  in  blue  grass  from  6  to  8 
years.  Fertilizer  tests  with  tobacco,  conducted  on  a  heavy  blue-grass  sod 
during  the  2-year  period  1917-18,  included  applications  of  nitrogen  alone  and  in 
combination  with  phosphorus,  potassium,  and  ground  limestone.  The  increase 
in  yield  due  to  fertilizer  was  chiefly  in  the  heavier  grades,  leaf  and  red. 

The  wheat  selection  known  as  Fultz  No.  1  continued  to  show  its  superiority 
over  the  parent  variety  in  yield,  stiffness  of  straw,  and  other  characteristics, 
besides  resisting  scab  better  than  any  other  variety  or  strain  in  1919.  Tests 
of  wheat  varieties  substantiated  previous  results,  indicating  that  those  grovsTi  in 
Kentucky  wez'e  superior  to  newly  introduced  varieties.  Fultz  was  not  sur- 
passed by  any  variety  tested  on  the  station  farm. 

During  the  first  year  of  an  experiment  on  the  effect  of  soil  electrification  on 
plant  growth,  electrified  plats  produced  yields  of  52  lbs.  of  green  beans,  337  lbs. 
of  marketable  tomatoes,  1.560  lbs.  of  tobacco,  and  14.5  bu.  of  potatoes  as  com- 
pared with  50  lbs.,  434  lbs.,  1,220  lbs.,  and  13  bu.,  respectively,  on  the  non- 
electrified  area. 

[Field  crops  work  in  Western  Australia],  G.  L.  Sutton  et  al.  {Dept.  Agr. 
and  Indus.  West  Ai(St.  Ann.  Rpt.  1919,  pp.  11-23). — Field  tests  of  wheat,  oats, 
flax,  and  various  grasses  and  fodders,  and  fertilizer  experiments  with  flax  on 
the  State  farms  are  reported  for  the  year  ended  June  30,  1919. 

Experiments  on  the  influence  of  spring  and  fall  grazing  on  the  yields 
of  grasslands,  R.  D.  Tonnesson  (Norges  Landbr.  Hoiskoles  Akerrekst.  Aarsber., 
1917-18,  pp.  8-30). — The  results  of  21  grazing  experiments  conducted  cooper- 
atively in  different  sections  of  Norway  from  1906  to  1918  are  tabulated  and 
discussed. 

It  was  found  that  grazing  generally  reduces  the  succeeding  grass  cro]). 
especially  when  spring  grazing  is  practiced.     The  reduction  in  hay  yield  due  to 
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fall  grazing  was,  as  a  rule,  offset  by  the  value  derived  from  the  pasturage,  but 
ill  the  Xordenfjelske  region  the  reduction  in  hay  yield  was  somewhat  greater 
than  the  corresponding  quantity  of  grass  consumed  in  grazing.  When  the  yield 
of  rowcn  was  over  350  lbs.  per  acre,  mowing  the  crop  proved  the  more  profitable. 
In  all  regions  concerned,  grazing  reduced  the  yield  of  hay  most  when  grass- 
lands newly  laid  down  were  pastured. 

The  shrinkage  of  market  hay,  H.  B.  McClure  (U.  S.  Dept.  Agr.  Bui.  875 
(1920),  pp.  SS,  fig.  1). — A  resum6  of  experimental  data  on  the  shrinkage  of  hay, 
together  with  a  discussion  of  the  factors  affecting  the  determination  of  shrink- 
age and  losses,  and  suggested  methods  of  milking  hay  to  prevent  unnecessary 
shrinkage.  The  author  disparages  the  indiscriminate  use  of  conflicting  terms 
in  the  hay  industry  and  offers  definitions  dealing  with  hay  in  the  several 
stages  in  the  process  of  curing.  The  data  reviewed  and  the  recommendations 
may  be  summarized  as  follows : 

The  percentage  of  shrinkage  in  hay  is  influenced  by  water  content  when  cut, 
maximum  water  content  when  stored,  normal  water  content  when  cured, 
miuirmim  water  content,  atmospheric  humidity,  and  effect  of  time.  In  experi- 
ments conducted  during  the  last  30  years  to  determine  the  rate  of  shrinkage 
in  hay  in  the  barn  and  stack,  the  loss  in  weight  was  found  to  range  from  0.29 
to  42.2  per  cent  and  the  gain  in  weight  ranged  from  0.4  to  10.7  per  cent, 
making  a  total  variation  of  about  53  per  cent. 

All  efforts  by  investigators  to  determine  the  average  rate  of  shrinkage,  in 
order  to  formulate  a  definite  rule  to  be  used  at  harvest  time  to  calculate  the 
percentage  of  "  dry  "  or  marketable  hay,  have  failed  because  of  the  effect  of 
such  factors  as  variation  in  the  time  of  cutting,  methods  of  curing,  and  the 
weather,  which  will  always  cause  a  wide  difference  in  the  percentage  of  shrink- 
age in  hay  on  individual  farms  within  a  given  territory.  The  experiments 
>liow  that  there  is  no  correlation  between  the  lapse  of  time  and  the  percentage 
of  loss  by  shrinkage. 

The  author  holds  that  the  widespread  publication  of  experimental  data 
showing  comparatively  large  losses  by  shrinkage,  during  several  months,  has 
been  misleading,  especially  to  producers,  because  the  investigators  failed  to 
point  out  that  the  greater  part  of  the  loss  occurs  before  the  hay  is  in  proper 
condition  to  be  baled  or  marketed  and  that  the  loss,  which  is  practically  of  water 
only,  is  simply  a  part  of  the  natural  curing  process,  and  therefore  should  have 
no  commercial  value. 

If  hay  is  marketed  in  the  proper  condition,  shrinkage  does  not  affect  the 
profits  of  the  producer  until  after  the  final  curing  stage,  known  as  fermenting 
or  sweat  stage,  has  been  finished  and  the  water  content  has  become  normal. 
Continued  dry  weather  which  lowers  the  normal  water  content  of  marketable 
hay  may  cause  a  shrinkage  which  affects  the  producer's  profits,  but  this 
loss  is  liable  to  be  offset  by  the  increase  in  water  above  normal,  which  takes 
place  during  the  damp  weather  when  hay  ab.sorbs  water  from  the  air.  Shrink- 
age causes  an  actual  loss  to  rhe  shipper  or  dealer  when  he  buys  and  stores 
hay  containing  more  than  the  normal  water  content  for  well-cured  barn  or  stack- 
cured  hay. 

Practically  no  loss  of  dry  or  nutrient  matter  occurs  during  the  shrinkage 
of  hay  while  in  the  barn  or  stack,  provided  the  hay  has  been  properly  cured 
before  it  is  hauled  from  the  field.  Undercured  hay,  containing  an  excessive 
amount  of  water,  is  liable  to  become  so  hot  in  the  barn  or  stack  that  it  will 
become  discolored,  charred,  or  in  extreme  cases,  entirely  burned  up  by  spon- 
taneous combustion. 

Under  certain  conditions  necessitating  an  adeQuato.  full  sizeil,  experienced 
haymaking  crew,  the  use  of  a  definite,  eflicient,  and  practically  unchangeable 
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method  of  operation  and  curing,  and  comparative  freedom  from  interference 
l)y  unfavorable  vs^eather,  the  average  shrinkage  can  be  determined  by  weigh- 
ing a  gtven  quantity  or  by  a  v^^ater  analysis.  The  percentage  of  shrinkage 
found  will  be  applicable  until  the  conditions  are  changed. 

Abaca  (Manila  hemp)  :  The  fiber  monopoly  of  the  Philippine  Islands, 
G.  S.  Lee  (Sci.  Mo.,  11  {1920),  No.  2,  pp.  159-170,  fig.  i).— The  author  discusses 
the  nature,  use,  and  climatic  adaptation  of  the  abaca  plant  {Musa  texHlis), 
and  describes  cultural  methods  and  practices  employed  in  growing  the  crop 
and  preparing  the  fiber  for  market.  Data  on  the  fiber  industi-y  in  the  Philip- 
pine Islands  are  included,  together  with  brief  notes  on  the  culture  and  uses  of 
maguey,  sisal,  and  minor  fiber  plants. 

Daily  development  of  kernels  of  Hannchen  barley  from  flowering  to 
maturity  at  Aberdeen,  Idaho,  H.  V.  Harlan  (Jour.  Agr.  Research  [f7.  S.],  19 
(1920),  No.  9,  pp.  39S-430,  pis.  9,  figs.  17).— This  paper,  a  contribution  from  the 
Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agriculture,  in  cooperation  with  the 
Idaho  Experiment  Station,  reports  studies  on  the  growth  of  barley  kernels  from 
flowering  to  maturity.  In  describing  the  technique  of  measurement  and  dis- 
cussing experimental  methods,  the  author  notes  at  the  emergence  of  the  awas 
offered  a  very  accurate  index  of  the  stage  of  the  development  of  the  spike. 
Detailed  daily  measurements  of  the  developing  kernels  are  included  in  tabular 
and  graphic  form.     The  observations  may  be  summarized  as  follows : 

In  the  early  stages  of  development  of  the  barley  kernel  measurable  growth 
occurred  during  12-hour  intervals,  and  during  24-hour  intervals  until  near 
maturity.  The  period  from  flowering  to  maturity  in  three  successive  years  at 
Aberdeen  was  26  days. 

The  growth  immediately  after  flowering  was  so  rapid  that  the  increase  in 
length  was  readily  measurable  at  12-hour  intervals.  The  length  growth  was 
completed  by  the  seventh  day,  and  as  soon  as  the  rate  of  growth  in  length  de- 
creased the  lateral  diameter  showed  its  most  rapid  increase.  The  dorsoventral 
diameter  continued  to  increase  almost  until  maturity.  The  increase  in  dry 
matter  was  very  uniform  throughout  the  period  of  growth,  the  percentage  of 
water  decreasing  uniformly  from  flowering  to  maturity.  Analyses  indicated 
that  during  growth  carbohydrates  increased  most  rapidly  and  the  ash  least 
rapidly. 

Several  well-marked  steps  in  development  were  observed.  About  the  fifth 
or  sixth  day  after  flowering  the  growth  in  length  was  checked,  and  a  rapid 
gain  in  dry  matter  began.  On  the  ninth  or  tenth  day  a  sticky  substance  was 
secreted,  causing  the  glumes  to  adhere  to  the  kernels.  About  the  fifteenth  or 
sixteenth  day  the  kernel  toughened,  the  lemma  began  to  lose  color  in  the  dorsal 
surface,  some  of  the  awns  dropped  off,  and  the  kernel  had  reached  its  maximum 
water  content. 

Maturation  occurred  gradually,  the  cells  along  the  furrow  continuing  active 
longer  than  elsewhere.  The  actual  date  of  cessation  of  growth,  even  luider 
unusually  uniform  external  conditions,  is  held  to  be  largely  dependent  on  the 
temperature  and  humidity  at  the  time  of  ripening. 

Development  of  barley  kernels  in  normal  and  clipped  spikes  and  the 
limitations  of  awnless  and  hooded  varieties,  H.  V.  Harlan  and  S.  Anthony 
(Jour.  Agr.  Research  [V.  S.],  19  (1920),  No.  9,  pp.  ^31-^72,  figs.  iS).— Data  are 
presented  showing  the  results  of  studies  of  the  development  of  barley  kernels 
in  normal  and  clipped  spikes  in  an  effort  to  ascertain  the  value  of  the  awn,  an 
undesirable  factor  in  barley  production,  and  the  reasons  for  the  limitations  of 
bearded  and  awnless  varieties. 

The  studies  of  the  effect  of  removing  the  awns  were  conducted  in  1915  by  the 
Bureau  of  Plant  Industry  at  University  Farm,  St.  Paul,  Minn.,  with  Manchuria 
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barley,  and  in  1916  In  cooperation  withi  the  Idaho  Experiment  Station  at  the 
Aberdeen  Substation  witli  Hannoheii  barley.  Detailed  weights,  measurements, 
and  analyses  of  the  individual  kernels  are  included  in  tabular  form,  and,  with 
the  aid  of  numerous  graphs,  are  fully  discussed.  The  results  obtained  and 
conclusions  reached  may  be  summarized  as  follows : 

The  removal  of  the  awns  from  a  barley  spike  had  a  marked  effect  on  the 
development  of  the  kernels  of  tho  spike,  kernels  from  clipped  spikes  having 
smaller  volume  and  a  lower  weight  of  dry  matter  at  maturity  than  those  from 
normal  spikes.  This  difference  was  not  held  to  be  due  to  the  injury  or  .shock 
of  removing  the  awns,  as  the  kernels  in  the  clipped  spikes  develoi>ed  as  rapidly 
as  those  in  the  normal  spikes  for  several  days  after  the  awns  were  clipped. 

About  one  week  after  flowering,  coinciding  roughly  with  the  beginning  of  the 
period  of  rapid  starch  infiltration,  the  dep<isit  of  dry  matter  in  the  kernels  of 
the  normal  spikes  began  to  exceed  that  in  the  kernels  of  the  clipped  spikes. 
The  daily  deposit  of  nitrogen  and  ash  was  found  to  be  more  nearly  equal  in  the 
two  classes  of  spikes  than  was  the  deposit  of  starch.  In  normal  .spikes  at 
Aberdeen,  Idaho,  the  awns  contained  more  than  30  per  cent  of  ash  at  maturity, 
but  when  the  awns  were  removed  a  part  of  this  ash  apparently  was  deposited 
in  the  rachis.  The  rachises  of  the  clipped  spikes  contained  about  25  per  cent 
more  ash  than  the  rachises  of  the  normal  spikes. 

The  additional  ash  in  the  rachises  of  the  clipped  spikes  was  thought  probably 
to  be  responsible  for  the  tendency  of  these  spikes  to  break.  The  indications 
were  that  the  elimination  of  the  awns  resulted  not  only  in  lower  yields  but 
in  shattering  as  well. 

From  results  of  experiments  conducted  it  appeared  that  hooded  and  awnless 
barleys  generally  yielded  less  and  shattered  more  than  awned  varieties,  and 
there  seemed  to  be  physiological  reasons  for  this  fact.  These  results  led  the 
authors  to  suggest  that  it  may  be  possible  to  produce  nonshattering  hooded 
and  awnless  sorts  by  using  parents  which  normally  have  a  low  percentage  of 
ash  in  the  rachises,  and  to  obtain  strains  that  will  give  good  yields  und6r  arid 
conditions.  Under  humid  conditions  it  is  deemed  likely  that  the  objections  to 
the  awns  are  more  easily  met  by  the  use  of  strains  with  smooth  awns,  which, 
so  far  as  known  at  present,  have  no  physiological  Hmitations. 

Castor  oil  as  a  crop,  E.  Mathieu  (Gardens'  Bui.  Straits  Settlements,  2 
(1920),  No.  8,  pp.  282-294). — This  includes  a  brief  description  of  the  castor  bean, 
methods  of  cultivation  recommended  for  the  Malay  Peninsula,  varieties,  insect 
and  disease  pests,  and  notes  on  oil  extraction  and  utilization.  The  practice  of 
intercropping  castor  beans  with  peanuts  is  said  to  return  a  net  profit  estimated 
to  range  from  $396.8.j  to  $532.50  per  acre. 

Freezing  injury  of  seed  corn,  T.  A.  Kiesselbach  and  J.  A.  Ratcliff  (A^e- 
braska  Sta.  Research  Bui.  16  (1920),  pp.  96,  figs.  22).— The  authors  give  the 
results  of  a  study  of  conditions  under  which  freezing  injury  may  occur  to  seed 
corn,  indicating  some  of  the  changes  in  the  embryo  resulting  from  such  injury 
and  pointing  out  ways  by  which  seed  corn  of  strong  vitality  and  satisfactory 
yielding  capacity  may  be  obtained. 

It  is  claimed  that  the  embryo  and  endosperm  of  a  corn  kernel  develop  ap- 
proximately at  the  same  rate  from  the  time  of  fertilization  until  maturity, 
and  that  the  power  of  germination  is  attained  in  about  20  days  after  fertilliza- 
tion.  The  embryo  and  endosperm  In  an  air-dry  kernel  contain  practically  the 
same  amount  of  moisture.  However,  in  the  period  prior  to  maturity  the  embryo 
has  a  higher  water  content  than  other  portions  of  the  grain. 

When  inmiature  or  moist  kernels  of  corn  are  exposed  to  freezing  tempera- 
tures, ice  is  said  to  form  in  the  intiTcellular  spaces  and  in  the  larger  spaces 
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around  the  scutellum,  plumule,  primary  root,  and  root  sheath.  Severe  freezing 
of  immature  or  moist  corn  causes  the  embryo  to  change  from  a  normally  light 
or  creamy  color  to  a  dark  or  yellowish-brown  color,  and  this  change  is  usually 
accompanied  by  a  loss  of  vitality.  The  appearance  of  the  embryo,  therefore, 
is  said  to  be  a  fairly  safe  guide  in  judging  the  germlnative  power  of  seed  corn 
which  has  been  subject  to  freezing  injury. 

So  far  as  they  were  able  to  detect,  the  authors  found  no  injury  of  cell  walls 
or  other  cytological  effect  of  freezing  or  ice  formation.  They  consider  from  the 
evidence  at  hand  that  freezing  produces  a  physical  or  chemical  change,  aside 
from  the  withdrawal  of  water,  in  the  protoplasmic  and  nuclear  material  of  the 
cell  so  that  life  no  longer  exists. 

The  vitality  of  corn  containing  from  15  to  20  per  cent  of  moisture  is  not  in- 
jured by  ordinary  autumn  freezing,  and  coi-n  with  from  10  to  14  per  cent  of 
moisture  will  withstand  the  most  severe  winter  temperatures  without  injury 
to  its  germinative  power.  The  kernels  on  an  ear  of  corn  are  said  to  vary  in 
moisture  content,  which  may  explain  partial  germination  of  an  ear  of  corn 
after  exposure  to  freezing  temperatures. 

The  variations  in  freezing  weather,  together  with  the  great  seasonal  varia- 
tions in  time  of  corn  maturity,  are  said  to  make  freezing  inevitable  in  occasional 
years.  Under  Nebraska  conditions  the  best  types  of  corn  should  ripen  two  or 
three  weeks  before  the  mean  date  of  the  first  killing  frost.  Where  varieties 
ripen  too  late,  their  maturity  may  be  hastened  by  field  selection  of  seed  and  by 
selection  of  drier  and  more  mature  ears  later  in  the  season.  Crib  selection  of 
seed  corn  may  be  practiced  as  a  last  resort.  In  years  when  corn  matures  well, 
it  is  said  to  be  a  good  practice  to  select  sufficient  seed  for  two  years'  planting. 
The  viability  of  seed  corn  should  be  ascertained  before  planting  time,  either  by 
a  germination  test  or  by  observing  the  color  of  the  germ. 

Considerable  attention  has  been  given  to  the  relation  between  the  yields  of 
corn  and  seed  corn  injury  due  to  freezing,  and  from  a  study  of  the  average 
yield  of  corn  for  the  past  28  years  it  is  believed  that  a  low  yield  does  not  neces- 
sarily follow  years  of  severe  seed  injury. 

Cotton  culture  in  the  Belgian  Kongo,  R.  Mees  {La  Culture  du  Coton  au 
Congo  Beige.  Brussels:  Govt.,  1919,  pp.  74,  pis.  17). — This  report  comprises  de- 
scriptions of  the  cotton-producing  regions,  transportation  facilities,  the  various 
tribes  of  natives  and  their  state  of  advancement,  and  discusses  the  conditions 
deemed  necessary  to  the  rapid  development  of  cotton  culture  in  the  region. 

Cotton  in  British  West  Africa,  N.  M.  Penzek  {London:  Fed.  Brit.  Indus. 
Intel.  Dept.,  1920,  pp.  5S,  pi.  1,  fig.  1;  abs.  in  Bui.  Imp.  Inst.  [London],  17  {1919), 
No.  4,  pp.  609,  610). — This  volume  outlines  the  history  and  development  of  cotton 
culture  in  West  Africa,  describing  in  some  detail  the  status  of  the  industry, 
Including  notes  on  transportation,  cultural  practices,  crop  pests,  and  varieties, 
in  Nigeria,  Gold  Coast,  Sierra  Leone,  Gambia,  Togoland,  Cameroons,  and  the 
Lake  Chad  district.  The  author"  discusses  the  future  of  cotton  growing  in  the 
region,  and  presents  tabulated  statistics  on  the  exports  of  cotton  from  the 
various  countries  mentioned.  A  special  introduction  by  Viscount  Milner  is 
included,  and  a  bibliography  of  cotton  from  1881  to  1920,  embracing  241  titles, 
iB  appended. 

Native  fiber  plants,  G.  Sellergken  {K.  Landtbr.  Akad.  Handl.  och  TidsTcr.,  59 
(1920),  No.  1,  pp.  54-63,  figs.  5). — Historical  notes  on  the  use  of  native  fiber 
plants  in  Sweden  are  presented,  and  descriptions  of  Phragmites  communis, 
Scirpus  maritimus  and  related  species,  and  of  different  species  of  pines  as 
sources  of  fiber  and  pulp  are  given. 

Fibers  from  India,  Africa,  and  the  West  Indies. — Flax,  jute,  and  hemp 
substitutes  {Bui.  Imp.  Inst.  [London],  17  {1919),  No.  4,  pp.  455-485).— Thin  re- 
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ports  chemical  examinations,  together  with  brief  descriptions,  of  samples  of  the 
following  fibers  at  the  Imperial  Institulo:  Flax  from  India  and  Egypt;  Sunn 
hemp  (Grotalaria  juncea)  and  jute  from  India;  Hibiscus  cannabinus  from 
India,  Rhodt'Sia,  and  Sudan;  Sida  rhombifulia  from  South  Africa;  sisal  from 
Jamaica  and  Sierra  Leone ;  henequen  from  British  Honduras  and  Jamaica ;  and 
Mauritius  hemp  {Furcrwa  gigantea)  and  sansevieria  from  Rhodesia. 

The  Kuwai,  C.  H.  Knowi^es  and  R.  Knight  (Fiji  Dept.  Agr.  Circ,  1  {1920), 
No.  5,  pp.  86,  87). — A  brief  description  of  the  small  yam  indigenous  to  Fiji,  with 
notes  on  cultural  practices  and  utilization  of  the  crop. 

Kxpcrinients  in  growing  peas,  K.  ViK  {Norges  Landbr.  Hoiskoles  Aker- 
vekst.  Aarsber.,  1917-18,  pp.  S6-85). — The  experiments  reported,  covering  a 
period  of  over  20  years,  were  conducted  cooperatively  in  various  parts  of 
Norway,  and  comprised  inoculation,  culture,  and  variety  tests. 

Mixing  from  10  to  20  per  cent  of  peas  with  the  seed  of  other  crops  for  the 
purpose  of  increasing  the  nodule  organisms  in  the  soil  did  not  reduce  the  yield, 
and  had  a  beneficial  influence,  from  the  standpoint  of  soil  inoculation,  on  the 
succeeding  crops  of  peas  on  land  not  producing  peas  regularly.  The  crop 
coming  after  peas  also  derived  benefit  from  this  method  of  inoculation.  Mixing 
peas  with  the  seed  of  a  crop  grown  two  years  before  peas  gave  as  good  results 
as  when  the  crop  immediately  preceding  peas  was  treated  in  the  same  way. 
This  method  of  providing  for  adequate  soil  inoculation  seemed  more  effective 
and  reliable  in  the  eastern  part  of  Norway  than  in  other  sections  in  which  the 
experiments  were  in  progress.  Liming  the  soil  increased  the  effectiveness  of 
this  method  of  inoculation. 

In  seeding  experiments,  peas  were  sown  at  the  rates  of  160,  200,  and  240  peas 
per  .square  meter,  and  based  on  the  results  secured,  the  following  approximate 
rates  of  seeding  for  different  varieties  are  recommended :  Onsrud,  175  to  225 
lbs. ;  Norwegian  Green,  225  to  270  lbs. ;  Snedinge,  Michelet  Green,  and  Rapide, 
each  285  lbs. ;  Solo,  320  lbs. ;  and  Norwegian  Gray,  140  to  175  lbs.  per  acre. 
Early,  as  compared  with  late,  seeding  in  practically  all  tests  gave  the  best 
results.  The  different  varieties  grown  in  the  experiments  are  described,  and 
notes  on  their  behavior  are  given.  The  varieties  of  yellow  peas  reported  as 
leading  in  yield  are  Snedinge  and  Onsrud,  and  Svalof  Concordia,  a  green 
variety,  as  ranking  above  all  garden  varieties  in  the  tests.  Michelet  Green,  a 
very  early  variety,  is  recommended  for  northern  localities. 

The  annual  yields  of  Snedinge  peas,  B^nne  barley,  Duppauer  oats,  and 
Lerdals  spring  wheat  on  the  experiment  fields  from  1898  to  1914,  inclusive,  are 
given  in  a  table.  The  average  yields  per  unit  area  for  the  entire  period  were 
as  follows:  Peas,  299  kg.  vines  and  180  kg.  peas;  barley,  352  kg.  straw  and 
235  kg.  grain ;  oats,  378  kg.  straw  and  265  kg.  grain ;  and  spring  wheat,  379  kg. 
straw  and  226  kg  grain. 

The  technique  of  cross-fertilization  in  potatoes,  R.  N.  Salaman  (Jour. 
Min.  Agr.  [London],  27  (1920),  No.  2,  pp.  1S8-JU-  flgs-  4/  al^o  in  Potato  Mag.,  S 
(1920),  No.  2,  pp.  8,  12,  26,  flgs.  4). — A  brief  discussion  of  methods  of  interest  to 
the  potato  breeder. 

Potato  culture,  H.  Werneb,  revised  by  C.  von  Ectkenbbecheb  (Dcr  Kartoffel- 
bau  nach  Seinem  Jetzigen  Rationellen  Standpunkte.  Berlin:  Paul  Parey,  8.  ed., 
rev.  and  enl,  1919,  pp.  190,  flgs.  29). — This  is  the  eighth  edition  of  this  popular 
handbook,  comprising  descriptions  of  German  varieties  and  a  general  discussion 
of  cultural  methods  and  field  practices  employed  in  growing  the  crop  in  Ger- 
many, with  notes  on  storage  and  marketing  of  the  product. 

Potato  storage  and  storage  houses,  G.  Schneideu  (Zehn  Oebotte  fiir  die 
Suchgcniiisse  .iufbeicahrung  und  Pflege  der  Kartoffeln.    Berlin:  Paul  Parey,  1918, 
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pp.  29,  figs.  S2). — Approved  methods  of  handling  and  storing  potatoes  and  the 
structural  details  of  a  modern  storage  house  are  illustrated  and  fully  discussed. 
The  resnilts  of  storage  experiments,  previously  noted  (E.  S.  R.,  43,  p.  436), 
including  tests  of  storing  tubers  in  the  dark,  in  daylight,  and  under  light  of 
different  colors,  such  as  red,  blue,  yellow,  and  green,  are  reported. 

Notice  of  public  hearings  [on]  proposed  official  grain  standards  of  the 
United  States  for  milled  rice,  D.  F.  Houston  (U.  S.  Dept.  Agr.,  Bur.  Markets 
Serv.  and  Regulatory  Announcement  59  {1920),  pp.  15). — An  announcement  of 
public  hearings  on  the  proposed  official  grain  standards  of  the  United  States 
for  milled  rice,  described  in  this  circular. 

Soy  bean  (fJ.  S.  Dept.  Agr.,  Dept.  Circ.  120  (1920),  pp.  4).— A  popular  de- 
scription of  the  soy  bean  with  brief  notes  on  adaptation,  inoculation,  culture, 
harvesting,  thrashing,  storing,  and  varieties. 

An  acreage  census  of  cane  varieties  for  the  crops  of  1919,  1920,  1921, 
H.  P.  Agee  (Hawaii.  Sugar  Planters'  Assoc.  Circ.  34  (1919),  pp.  IfO). — Tabulated 
statistics  similar  to  those  previously  noted  (E.  S.  R..  40,  p.  634)  are  presented 
showing  different  varieties  of  sugar  cane  and  the  areas  devoted  to  each  for  the 
crops  indicated  on  the  islands  of  Hawaii,  Kauai,  Maui,  and  Oahu.  Although 
Yellow  Caledonia  is  said  to  be  still  the  leading  variety,  over  100,000  acres  being 
under  this  cane,  the  area  is  being  slowly  reduced,  a  loss  of  4,894  acres  appear- 
ing between  the  1917  census  and  that  of  1919. 

Cane  production  and  sugar  manufacture  in  the  Philippine  Islands,  C.  W. 
HiNEs  (Philippine  Bur.  Agr.  Bui.  33  (1919),  pp.  202,  pis.  21,  figs.  35).— The 
author  presents  a  comprehensive,  profusely  illustrated  handbook  of  sugar-cane 
growing  and  sugar  manufacture  in  the  Philippines.  The  history  of  the  industry 
in  the  islands  is  reviewed,  and  varieties,  propagation,  soils,  cultural  methods,  and 
field  practices  are  described  in  detail.  The  second  part  of  the  bulletin  treats 
of  the  various  processes  involved  in  the  manufacture  of  sugar  under  scientific 
control,  and  includes  detailed  laboratory  instructions,  formulas,  and  tables 
useful  in  sugar-factory  work. 

Notes  on  sweet  tussock  (Phalaris  bulbosa),  P.  A.  Bovet  (Bol.  Agr.  Prov. 
Buenos  Aires,  1  (1920),  No.  7,  pp.  3-14,  figs.  10). — This  briefly  reports  work 
with  the  seeding  and  propagation  of  sweet  tussock  grass,  said  to  be  a  valuable 
forage  for  the  drier  regions  of  Argentina. 

Tobacco  investigations,  G.  H.  Chapman  (Massachusetts  Sta.  Bui.  195  (1920), 
pp.  1-22,  31-38,  figs.  5). — This  reports  the  progress  of  work  including  studies  of 
the  meteorological  factors  related  to  the  growth  of  tobacco,  biochemical  studies 
of  the  soil  of  normal  and  "  sick  "  fields,  fertilizer  experiments,  and  observa- 
tions on  root  rots,  mammoth  types  of  Cuban  and  Connecticut  Havana  tobacco, 
high  pressure  v.  low  pressure  seed  bed  sterilization,  vitality  of  tobacco  seed, 
and  top-dressing  of  tobacco  seed  beds  with  dry  ground  fish.  An  examination  of 
climatic  data  and  the  statistics  of  yearly  production  led  to  conclusions  which 
may  be  summarized  as  follows: 

The  yield  of  tobacco  in  Massachusetts  has  not  been  gradually  decreasing  dur- 
ing the  past  10  years.  The  low  yields  since  1914  were  due  primarily  to  adverse 
climatic  conditions.  In  general,  rainfall  is  the  major  limiting  factor  of  growth 
(and  this  necessarily  includes  soil  moisture)  together  with  temperature.  Ex- 
cessive rainfall  is  invariably  followed  by  a  reduction  in  yield  independent  of 
temperature.  Subnormal  rainfall,  when  accompanied  by  temperatures  ex- 
cessively above  normal,  reduces  the  yield,  but  when  accompanied  by  subnormal 
temperatures  does  not  apparently  reduce  the  yield  to  any  extent  unless  the  rain- 
fall is  very  much  below  normal. 
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The  author  classifies  the  tobacco  soils  into  three  groups  as  regards  acidity  or 
"  lime  requirement."  Soils  requiring  up  to  3,000  lbs.  calcium  oxid  per  acre  are 
not  producing  good  crops  as  a  rule,  but  are  comparatively  free  from  root  rots. 
Soils  requiring  from  3,000  to  8,000  lbs.  calcium  oxid  per  acre  are  in  good  to- 
bacco condition,  but  in  this  group  pathogenic  fungi,  which  may  cause  root-rot 
during  certain  seasons,  are  abundant  in  the  soil.  Soils  requiring  over  8,000 
lbs.  of  calcium  oxid  are  usually  comparatively  free  from  such  fungi,  and  even 
in  unfavorable  seasons  little  disease  is  found,  but  the  tobacco  may  be  of  slightly 
inferior  quality. 

Although  applications  of  two  tons  of  peat  per  acre  produced  10  per  cent 
increa.se  in  yield,  this  form  of  organic  matter  was  deemed  too  expensive,  and 
cover  crops,  especially  timothy,  with  rye  as  a  second  choice,  were  recommended. 
Low-yielding  soils  are  said  to  have  responded  favorably  to  additional  applica- 
tions of  organic  matter  and  acid  phosphate,  but  presented  no  evidence  showing 
the  lack  of  potash. 

Selection  e.\periments  with  Deli  tobacco,  IV,  J.  A.  Honing  (ileded.  Deli- 
Proefsta.  Medan,  2.  ser..  No.  10  {1920),  pp.  ^3-59). — In  continuation  of  work 
previously  noted  (E.  S.  R.,  42,  p.  237),  the  author  describes  further  observations 
on  pure  line  selections  of  Deli  tobacco. 

Velvet  beans  (t7.  S.  Dept.  Agr.,  Dept.  Circ.  121  {1920),  pp.  S).— This  contains 
a  brief  description  of  the  velvet  bean,  with  notes  on  planting,  feeding  value,  and 
varieties.         • 

Hairy  vetch  seed  production  in  the  United  States,  L.  W.  Kephabt  and  R. 
McKee  {U.  S.  Dept.  Agr.  Bui.  876  {1920),  pp.  32,  figs.  7).— A  detailed  discussion 
of  the  merits  of  hairy  vetch,  factors  involved,  in  seed  production,  and  the  cul- 
tural methods  and  field  practices  employed  in  the  raising  of  seed  of  the  crop  in 
Michigan  and  other  northern  States.  The  practices  followed  in  seed  growing 
in  the  southern  States  are  also  indicated,  together  with  brief  notes  on  disease 
and  crop  pests.  A  description  of  a  spiral  vetch  separator,  which  is  considered 
the  most  efficient  separator  for  removing  rye  or  other  cereals  from  vetch,  is 
included. 

The  authors  consider  hairy  vetch  a  valuable  legume  for  green  manuring  and 
general  soil  improvement,  especially  in  Michigan,  other  States  bordering  on  the 
Great  Lakes,  and  in  most  of  the  Atlantic  and  Gulf  Coast  States.  The  plant  is 
adapted  to  a  wide  range  of  soil  types,  but  is  said  to  do  best  on  rich,  sandy 
loam.  The  crop  can  be  seeded  with  ordinary  farm  machinery  with  but  little 
or  no  modification.  The  difficulty  encountered  in  separating  seed  of  hairy  vetch 
from  cereals  with  the  ordinary  seed  separators  has  been  obviated  by  the  use  of 
the  spiral  vetch  separator. 

Formerly  the  bulk  of  the  seed  was  imported  from  the  Baltic  Provinces  of 
Russia  and  northeastern  Germany,  but  the  quantity  has  been  greatly  reduced  in 
recent  years,  re.sulting  in  a  high  price  for  seed  and  stimulating  domestic  pro- 
duction. Michigan  has  been  the  principal  center  for  hairy  vetch  seed  in  the 
United  States,  producing  about  1,000,000  lbs.  annually  during  the  period  1915- 
1919,  or  one-half  or  more  of  the  seed  used  in  this  country.  However,  seed 
production  has  proved  successful  in  practically  all  localities  where  the  crop  can 
be  gjown. 

Experiments  with  Indian  wheat  in  Mesopotamia,  1917-18,  C.  C.  Gak- 
BETT  {Bagdad:  Govt.,  1918,  pp.  12). — This  reports  field  tests  of  Indian  and 
'Iraq  wheat  varieties  in  the  vicinity  of  Bagdad  and  other  points  in  the  Tigris- 
Euphrates  Valley. 

Wheat  varieties  of  the  Ahaggar  District,  Sahara,  L.  Ducellier  {Bxil.  Soc. 
Hint.  Nat.  Afrique  Nord,  11  {1920),  No.  6,  pp.  91-93).— This  article  Includes  brief 
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<l<;scrii)tions  of  the  principal  varieties  cultivated  in  the  oases  of  the  Ahaggar 
region,  and  discusses  the  adaptation  of  the  wheat  to  the  conditions  peculiar  to 
Sahara. 

Wheat  grade  announcement,  E.  T.  Mekedith  (U.  S.  Dept.  Agr.,  Bur.  Mar- 
kets Serv.  and  Regulatory  Announcement  62  (1920),  pp.  12,  figs.  S). — This  in- 
cludes the  announcement  of  the  Secretary  of  Agriculture  that  no  change  will 
be  made  in  the  present  standards  for  wheat,  noted  previously  (E.  S.  R.,  40,  p. 
39),  and  a  discussion  of  proposed  modilications  in  which  the  relation  of  the 
test  weight  per  bushel  to  the  flour  yield  as  determined  by  the  North  Dakota 
Experiment  Station  and  this  Department,  the  relation  between  moisture  con- 
tent and  value  of  wheat,  and  the  moisture  content  of  spring  wheat  crops  in  the 
years  1911-1916  are  illustrated  graphically. 

Longevity  of  the  seeds  of  cereals,  clovers,  and  timothy,  H.  B.  Sifton 
(Amer.  Jour.  Bat.,  7  {1920),  No.  6,  pp.  2^3-251,  figs.  5).— The  author  reports 
observations  on  annual  germination  tests  made  from  1903  to  1919,  inclusive, 
at  the  Seed  Laboratory,  Ottawa,  Canada,  of  samples  of  spring  wheat  and 
oats  of  the  1900-1902  crops,  and  clover  and  timothy  of  the  1902-3  crops.  The 
samples  included  all  standard  varieties  of  the  time,  and  were  collected  in  suc- 
cessive years  from  the  same  farmers  in  representative  parts  of  Canada  The 
author  discusses  the  factors  underlying  the  results  and  includes  much  data  in 
tabular  and  diagrammatic  form. 

The  investigations  showed  that  during  extended  storage  of  an  average 
sample  of  wheat  its  depreciation  could  be  divided  into  three  more  or  less 
distinct  periods.  During  the  first  10  or  11  years  the  weak  grains  gradually 
died,  and  then  followed  a  period  of  3  to  4  years  when  the  grains  of  average 
vitality  died  very  rapidly.  A  few  seeds,  very  tenacious  of  life,  were  still  left 
and  slowly  lost  their  vitality  during  the  final  period  of  about  3  years. 

The  longevity  of  oats  proved  much  greater  than  that  of  wheat,  possibly  owing 
to  the  protection  of  the  hulls.  In  the  majority  of  cases  a  slight  rise  in  germi- 
nation was  noted  during  the  first  4  or  5  years  of  storage.  The  longevity  curve 
differed  from  that  of  wheat  in  two  respects,  the  first  period  being  longer  and 
the  drop  in  the  second  period  not  nearly  so  steep,  as  the  oat  kernels  lived 
longer  and  more  variations  were  observed  in  their  span  of  life.  Forty-one  per 
cent  of  the  19-year-old  kernels  were  still  alive. 

Timothy  seed  began  to  depreciate  in  value  at  once,  the  strongest  kernels 
being  comparatively  short-lived.  The  three  periods  of  depreciation  were  not 
so  sharply  defined  as  in  the  case  of  hardier  seeds.  The  germination  began  to 
fall  off  rapidly  after  the  seventh  year  when  it  was  84  per  cent,  further  reduced 
by  the  twelfth  year  to  11.5  per  cent,  and  gradually  decreased  to  the  seventeenth 
year  when  the  seed  was  practically  all  dead. 

Both  alsike  and  red  clovers  possessed  a  larger  proportion  of  long-lived  seeds 
(over  15  years)  than  wheat,  but  from  the  standpoint  of  the  practical  seedsman 
their  longevity  was  not  nearly  so  great.  After  11  years  on  the  average,  wheat 
still  germinated  over  85  per  cent,  while  alsike  or  red  clover  of  the  same  age 
germinated  less  than  40  per  cent. 

The  Danish  State  seed  testing  station  (Copenhagen:  Danish  State  Seed 
Testing  Sta.,  11920],  pp.  16). — This  pamphlet  describes  the  methods  and  scope 
of  work  of  the  State  seed-testing  station  at  Copenhagen,  claimed  to  be  now  the 
oldest  in  the  world. 

Cocklebur,  A.  A.  Hansen  (U.  S.  Dept.  Agr.,  Dept.  Circ.  109  (1920),  pp.  6,  fig. 
1). — The  weed  and  its  manner  of  growth  are  described,  and  its  distribution, 
harmful  effects,  and  uses  indicated.  In  outlining  methods  of  eradication,  the 
author  urges  the  prevention  of  seed  production  and  the  destruction  of  the  seed 
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already  In  the  soil,  taking  into  consideration  the  fact  that  one  of  the  two  seeds 
contained  in  the  bur  normally  sprouts  during  the  first  season  while  the  other 
germinates   the  following  season. 

Dodder  in  Idaho,  B.  F.  Shkkhan  (Idaho  Agr.  Col.  Ext.  Circ.  Jfl  (1920),  pp. 
11,  figs.  3). — ^Dodder,  a  serious  weed  in  the  clover  and  alfalfa  seed-producing 
sections  of  the  State,  is  described  and  control  measures  indicated. 

HORTICULTURE. 

Practical  amateur  gardening,  H.  H.  Thomas  {London  and  New  York:  Cas- 
sell  d  Co..  Ltd.,  1920,  pp.  XII +276,  pis.  49,  figs.  40).— A  practical  elementary 
work  taking  up  especially  thos^  details  about  which  the  amateur  generally 
seeks  advice.  It  discusses  hardy  fruits,  flowers,  trees,  and  shrubs ;  greenhouse 
flowers,  fruits,  and  vegetables ;  and  diseases,  pests,  and  fertilizers ;  and  gives 
much  other  general  information  on  gardening,  including  a  monthly  working 
calendar. 

r Report  on  horticultural  work  at  the  North  Central  Minnesota  Substa- 
tion, 1915-1919],  O.  I.  Beegh  {Minnesota  Sta.,  Rpt.  Grand  Rapids  Substa., 
1915-1919,  pp.  51-56,  fig.  1). — Summarized  data  are  given  on  variety  tests  of 
orchard  and  small  fruits  and  vegetables  conducted  for  several  years  at  the 
Grand  Rapids  Substation. 

Of  the  orchard  fruits,  the  losses  from  winterkilling  were  very  great  among 
apples.  Only  25  per  cent  of  the  trees  planted  in  1916  were  living  as  compared 
with  47  per  cent  for  crab  apples  and  60  per  cent  for  plums.  Charlamoff, 
Hibernal,  Jewell  Winter,  and  several  University  seedlings  are  relatively  hardy 
apples.  The  hardiest  varieties  of  the  plums  are  Surprise,  Kahinta,  Egama, 
Topa,  Terry,  Toka,  Wyant,  and  Yuttecca.  The  Compass  cherry  seems  to  be  as 
hardy  as  the  plums. 

Report  of  the  horticulturist,  A.  G.  Turney  {Ann.  Rpt.  Dept.  Agr.,  New 
Brunswick,  1919,  pp.  54-76).— A  report  on  the  condition  of  fruit  crops  and  mar- 
kets in  New  Brunswick  in  1919,  together  with  notes  on  illustration  and  demon- 
stration orchards,  data  on  cooperative  orchard-spraying  experiments,  and  rec- 
ommendations for  potato  spraying  in  1920. 

Report  of  the  horticulturist,  P,  J.  Shaw  {Ann.  Rpt.  Sec.  Agr.  Nova  Scotia, 
1919,  pt.  5,  pp.  67-78,  pi.  1,  figs.  2). — A  report  on  different  lines  of  horticultural 
work  conducted  in  Nova  Scotia  during  1919,  including  some  data  on  a  fer- 
tilizer test  with  apples  and  notes  on  various  model  orchards  and  orchard 
demonstration  work. 

In  the  fertilizer  test  with  apples,  a  complete  fertilizer  was  more  effective  than 
individual  elements.  Barnyard  manure  appeared  to  produce  as  good  results  as 
the  complete  fertilizer,  if  the  size  and  condition  of  the  tree  at  the  beginning  of 
the  test  are  taken  into  account. 

[Report  on  horticultural  investigations  in  1919],  J.  Allan  {Ann.  Rpt. 
Sec.  Agr.  Nova  Scotia,  1919.  pt.  6,  pp.  87-95). — A  report  on  horticultural  investi- 
gations conducted  at  the  Nova  Scotia  Agricultural  College  during  1919. 

Tabular  data  are  given  on  a  fertilizer  investigation  with  strawberries  started 
on  two  half-acre  plats  in  1917.  The  results  in  general  indicate  that  a  good  sup- 
ply of  humus  is  essential  for  this  crop,  and  where  the  land  is  lacking  in  humus 
It  must  be  applied  in  some  form.  Where  the  soil  is  fairly  well  supplied  with 
humus,  a  good  mixed  fertilizer  is  preferable  to  manure  on  account  of  the  trou- 
blesome weeds  that  arise  from  the  use  of  manure  applied  directly  to  the  straw- 
berry land  prior  to  planting.  Some  data  are  also  given  on  a  variety  te.st  of 
tomatoes. 
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A  general  view  of  the  Netherlands,  11. — Nurseries  {The  Hague:  Nether- 
lands Min.  Agr.,  Indus,  and  Com.,  1915,  pp.  32,  pi.  1,  figs.  17). — A  brief  sketch 
of  horticulture  and  horticultural  education  in  the  Netherlands,  with  special 
reference  to  the  nursery  industry. 

Use  of  dry  lime  sulpliur  in  sprays  (Kentucky  Sta.  Rpt.  1919,  pt.  1,  pp.  Jf/f, 
45). — Analyses  that  were  made  of  different  samples  of  dry  lime  sulphur  show 
that  upon  following  the  directions  given  by  the  manufacturer  for  making  the 
lime-sulphur  solution,  about  one-fifth  of  the  total  sulphur  remained  undissolved, 
and  the  solution  obtained  was  much  weaker  than  the  desired  strength.  The 
directions  called  for  a  solution  of  the  material  in  cold  water.  Experiments 
conducted  at  the  station  show  that  practically  all  of  the  sulphur  was  brought 
into  solution  if  a  small  quantity  of  boiling  water  was  used  on  the  material,  thus 
giving  a  solution  capable  of  being  diluted  later  to  the  proper  strength.  Under 
this  treatment  the  free  sulphur  recombines  to  form  approximately  calcium 
pentasulphid,  which  is  not  the  case  when  cold  water  is  used. 

Use  of  insecticides  and  fungicides  in  South  Africa,  C.  J.  Pisab  {U.  S. 
Dept.  Com.,  Com.  Rpts.,  No.  2^1  {1920),  pp.  199-202).— A  brief  sketch  of  the  fruit 
and  vegetable  industry  in  South  Africa,  with  a  list  of  the  more  important 
insect  pests  and  diseases  and  remedies  used  for  their  control. 

The  profitable  culture  of  vegetables,  for  market  gardeners,  small  hold- 
ers, and  others,  T.  Smith  (London,  and  Neio  York:  Longmans,  Green  d  Co., 
1919,  pp.  XVI-\-ff52,  figs.  163). — A  reprint  of  the  author's  treatise  on  market 
gardening  (E.  S.  R.,  27,  p.  144). 

Observations  on  the  root  development  of  vegetable  plants,  K.  Kroemer 
(Landw.  Jahrb.,  51  (1917),  pp.  731-7^5,  pis.  3). — The  author  presents  data  on 
studies  of  root  development  in  the  tomato,  eggplant,  kohl-rabi,  cabbage,  cauli- 
flower, kidney  bean,  Lima  bean,  lettuce,  celery,  carrot,  radish,  and  leek. 

The  process  of  ripening  in  the  tomato,  considered  especially  from  the 
commercial  standpoint,  C.  E.  Sando  (U.  S.  Dept.  Agr.  Bui.  859  (1920),  pp.  38, 
pis.  4,  figs.  3). — A  contribution  from  the  Bureau  of  Plant  Industry.  It  briefly 
describes  prevailing  methods  of  growing,  harvesting,  and  marketing  early 
tomatoes  in  the  South  for  shipment  to  northern  markets,  and  presents  and  dis- 
cusses analytic  data  showing  progressive  changes  in  the  composition  of  Living- 
ston Globe  tomatoes  during  the  process  of  ripening;  the  composition  of  artifi- 
cially ripened  and  vine-ripened  tomatoes ;  and  of  commercially  picked  green 
tomatoes  allowed  to  ripen  under  different  conditions  as  compared  with  artifi- 
cially ripened  and  vine-ripened  tomatoes.  Data  are  also  given  showing  the 
effect  of  lack  of  ventilation  on  the  normal  coloring  of  tomatoes  held  at  room  tem- 
perature, and  the  effect  of  age  and  temperature  upon  the  resistance  to  wounding 
of  the  epidermis,  showing  also  color  conditions.  Previous  chemical  studies  of 
the  tomato  are  briefly  reviewed,  with  58  references  to  cited  literature.  Data 
comparing  the  composition  of  "  puffy  "  and  normal  Livingston  Globe  tomatoes 
are  appended. 

The  author  found  a  wide  range  of  variation  in  the  size  of  tomatoes  within 
the  same  variety.  Ripening  was  dependent  upon  age  and  proceeded  at  a  uni- 
form rate  regardless  of  size. 

The  most  striking  change  which  occurs  during  ripening  is  that  undergone  by 
carbohydrates.  Sugars  increase  from  25.66  per  cent  in  fruit  14  days  old  to 
48.32  per  cent  in  ripe  fruit.  Starch  decreases  in  the  same  interval  from  15.84 
to  2.65  per  cent.  The  most  marked  decrease  takes  place  during  the  period  of 
transition  from  green  to  red. 

The  percentage  composition  of  fruit  picked  green  but  ripened  with  free  access 
of  air  compared  with  analyses  of  turning  and  vine-ripened  fruit  did  not  show 
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enoufjh  variation  to  account  for  the  groat  differences  in  taste  found  in  commer- 
cialiy  sliipped  fruit.  LaclJ  of  ventilation  during  ripening  increased  tiie  acid 
content  approximately  138  per  cent  over  that  of  vine-ripened  fruit.  Wrapping 
the  tomatoes  also  greatly  increased  the  acidity. 

The  author  concludes  that  wrapping  probably  modifies  the  course  of  ripen- 
ing to  such  an  extent  as  to  account  for  marked  changes  in  taste  and  flavor. 
The  combined  results  of  picking  fruit  green,  of  wrapping,  and  of  closing  the  cars 
in  transit  probably  account  for  the  total  differences  existing  in  quality  between 
conmiercially  shipped  and  vine-ripened  tomatoes. 

Selecting  and  saving  tomato  seed,  W.  A.  Huelson  {Indiana  Sta.  Bui.  250 
{1920),  pp.  26,  figs.  13). — This  bulletin  outlines  a  method  of  selection  that  can 
be  used  by  the  grower  or  the  canner,  and  gives  definite  information  as  to  the 
characteristics  of  plant  and  fruit  most  desirable  for  different  purposes.  A 
method  of  saving,  cleaning,  and  drying  tomato  seed  worked  out  by  the  station 
in  cooperation  with  the  Indiana  Canners'  Association  is  described  in  detail, 
and  illustrations  are  given  of  the  machinery  required  for  the  work.  Data  are 
also  given  showing  variations  in  yield  between  strains  of  the  same  varieties  of 
tomatoes  secured  from  seedsmen  in  different  parts  of  the  country.  A  short 
bibliography  of  literature  dealing  with  strain  tests  and  breeding  work  with 
tomatoes  is  appended. 

Modern  fruit  growing,  W.  P.  Seabrook  {Chelmsford,  England:  W.  Seabrook 
d  Sons,  Ltd.,  2.  ed.,  1919,  pp.  XXXIX+n6,  pis.  5,  figs.  77).— A  treatise  on  com- 
mercial fruit  growing,  with  special  reference  to  English  conditions.  The  suc- 
cessive chapters  discuss  capital  required  and  terms  of  tenure ;  selection  and 
preparation  of  land ;  wiring,  marking  out,  planting,  and  distances ;  age  and 
shape  of  tree  to  plant;  stocks;  varieties;  pollination;  the  first  year's  work; 
the  second  year's  work;  subsequent  routine  work;  loganberries,  raspberries, 
and  strawberries;  manures;  spraying;  spraying  appliances  and  methods  em- 
ployed ;  thinning  and  picking ;  grading  and  packing ;  storing ;  finance ;  cordons ; 
drying,  canning,  bottling,  and  pulping;  and  organization. 

[Investigations  on  fruit  culture],  B.  T.  P.  Barker,  G.  T.  Spinks,  and  A.  H. 
Lees  {Jour.  Bath  and  West  and  South.  Cotmties  Soc,  5.  ser.,  IJ^  {1919-20),  pp. 
163-187). — This  comprises  the  following  papers  previously  noted  from  another 
source  (E.  S.  R.,  43,  p.  742)  :  Fruit  Breeding  Investigation.s,  Factors  Govern- 
ing Fruit-bud  Fornration,  and  The  Effect  of  Notching  and  Ringing  on  Apple 
Trees. 

Atlixco,  W.  PoPENOE  {Ann.  Rpt.  Calif.  Avocg,do  Assoc.,  1919-20,  pp.  2^-43, 
pis.  7,  fig.  1). — ^A  report  on  the  fruits,  especially  avocados,  in  the  Valley  of  At- 
lixco, Mexico,  based  upon  a  personal  investigation  of  the  valley  conducted  on 
behalf  of  the  University  of  California. 

Notes  on  fruit  growing  in  Morocco,  L.  Bey  {Pomol.  Franc.,  No.  7-8  {1920), 
pp.  81-92). — A  short  survey  of  the  tree-fruit  and  grape  industries  in  Morocco, 
including  information  relative  to  their  extent,  varieties  grown,  and  cultural 
practices,  together  with  suggestions  for  improving  the  status  of  fruit  growing. 

The  reconstitution  of  fruit  plantations  in  the  liberated  regions  and  the 
valuation  of  damage  caused  to  the  trees,  J.  Nanot  {Reconstitution  des  Plan- 
tations Fruiti^res  dans  les  Regions  Libir^es  et  Evaluation  des  Dommages 
Causes  aux  Arbrcs.  Paris:  lAbr.  Agr.  Maison  Rustique,  1920,  pp.  84,  figs.  50). — 
A  small  work  containing  practical  suggestions  for  the  renovation  of  fruit 
orchards  and  vineyards  in  those  portions  of  France  devastated  during  the 
World  War.  The  work  concludes  with  a  discussion  of  methods  of  appraising 
damage  caused  to  the  trees. 

A  survey  of  the  important  coniinercial  peach  and  apple  .sections  of  New 
Jersey,  H.  B.  Weiss  (A^.  J.  Dept.  Agr.  Circ.  34  {1920),  pp.  32,  tigs.  15).— The  re- 
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suits  are  given  of  a  joint  survey  conducted  by  tlie  New  Jersey  Bureau  of 
Markets  and  of  Statistics  and  Inspection.  The  data  given  for  boLi  tlie  apple 
and  peach  show  the  location  of  the  producing  districts,  the  number  of  bearing 
iind  nonbearing  trees,  and  the  varieties  and  ages  of  bearing  and  nonbearing 
trees.  Summarized  data  relative  to  the  apple  and  peach  industries  in  the 
United  States  as  a  whole  and  in  the  principal  producing  States  of  the  East  are 
also  included. 

An  introductory  discussion  is  given  by  A.  L.  Clark  on  Commercial  Peach  and 
Apple  Plantings  in  New  Jersey  and  Their  Relation  to  the  Future  Market  Supply. 

A  peach-sizing  machine,  M.  Stockton  and  J.  F.  Barghausen  ([/.  S.  Dept. 
Agr.  Bui.  86^  {1920),  pp.  6,  figs.  6)> — A  contribution  from  the  Bureau  of  Markets 
describing  a  peach-sizing  machine,  patented  by  the  junior  author,  free  use  of 
which  is  dedicated  to  the  people  of  the  United  States. 

The  machine  was  developed  to  meet  a  demand  from  peach  growers  for  a 
simple  and  efficient  machine  that  would  accurately  and  carefully  size  and  dis- 
tribute peaches  to  the  packing  bin.  Its  construction  and  operation  is  illustrated 
and  described. 

The  packing  of  fruit,  W.  J.  Allen  and  W.  le  G.  Brereton  (Dept.  Agr.  N.  S. 
Wales,  Farmers'  Bui.  ISO  {1920),  pp.  46,  figs.  50).— This  bulletin  discusses  the 
grading  and  packing  of  deciduous  and  citrus  fruits,  with  special  reference  to 
conditions  in  Australia. 

The  effect  of  cloudiness  [on  submerged  cranberry  plants],  H.  F.  Bergman 
(Ann.  Rpt.  Cape  Cod  Cranberry  Growers'  Assoc.,  32  {1919-20),  pp.  19-30,  figs. 
3). — A  contribution  from  the  Bureau  of  Plant  Industry  of  the  U.  S.  Department 
of  Agi'iculture  giving  the  results  of  an  investigation  of  serious  injury  to  cran- 
berry plants,  after  flooding  with  water  on  the  State  experimental  bog  at  East 
Wareham,  Mass. 

The  author  found  that  injury  is  most  apt  to  occur  to  the  plants  by  flooding 
the  bog  during  a  period  of  cloudy  weather,  the  amount  of  light  being  the  most 
important  factor  among  weather  conditions  affecting  the  process  of  photo- 
synthesis. Cloudiness  or  dark  water  greatly  decreases  the  oxygen  content  of 
the  water.  The  effect  of  cloudiness  is  less  noticeable  when  the  bog  water  is 
clear.  All  other  factors  remaining  the  same,  injury  from  flooding  may  increase 
during  a  period  of  warm  weather,  since  the  rate  of  respiration  of  the  su"bmerged 
plants  increases  and  they  require  more  oxygen.  Flowers  and  growing  tips  are 
more  seriously  injured  than  old  shoots,  since  their  rate  of  carbon  dioxid  pro- 
duction and  consequently  their  oxygen  requirement  are  higher. 

The  renewal  of  old  strawberry  plantations,  J.  Blanchouin  {Jardin,  24 
{1920),  No.  757,  p.  110). — For  certain  varieties  that  stool  out  freely,  the  author 
recommends  the  reduction  of  the  number  of  hearts  in  the  early  fall,  previous 
to  fertilizing  the  plants.  The  remaining  hearts,  it  is  claimed,  produce  much 
better  fruit  the  following  spring. 

A  discussion  of  three  types  of  the  Smyrna  fig,  I.  J.  Condit  {Fig  and  Olive 
Jour.,  5  {1920),  No.  3,  p.  5,  fig.  1). — The  author  describes  three  types  of  Smyrna 
figs  recently  observed  in  certain  nurseries  and  young  fig  orchards. 

Investigations  on  the  root  growth  of  grape  stocks,  K.  Kroemeb  {Landw. 
Jahrb.,  51  {1917),  pp.  673-729,  pis.  2).— A  biological  study  of  root  formation  and 
development  in  grape  seedlings,  cuttings,  and  older  stocks,  including  a  review  of 
literature  dealing  with  root  growth  in  grapes  and  other  plants. 

Marketing  eastern  grapes,  D.  Axleman  {U.  S.  Dept.  Agr.  Bui.  861  {1920), 
pp.  61,  figs.  3). — A  contribution  fi-om  the  Bureau  of  Markets,  discussing  the 
history  of  varietal  development,  the  rise  and  fall  of  commercial  production, 
changes  in  market  outlets,   commercial  varieties,  methods  of  preparation  for 
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market,  the  Ipadln^  prodnrinK  sections,  market  preference,  and  distribution. 
Appended  dalii  show  the  destinations  of  carlot  shipments  from  each  important 
producing  section. 

The  California  grape  industry  in  1919,  R.  L.  Nougaret  {Calif.  Dept.  Affv., 
Vitie.  Serv.  Rpt.  1  (1920),  pp.  20). — A  statistical  report  on  grapes  and  grape 
products  in  1919,  with  a  discussion  of  prospects  for  the  grape  industry  in  1920. 

Currant-grape  growing:  A  promising  new  industry,  G.  C.  Husmann  (U.  S. 
Dept.  Ayr.  Bui.  S5G  (1920),  pp.  16,  pis.  7,  figs.  S).— A  contribution  from  the 
Bureau  of  Plant  Industry  presenting  the  results  to  date  of  the  successful 
work  of  this  Department  in  introducing  the  Panariti  currant  grape  (the  black 
commercial  currant)  into- California,  determination  of  congenial  phylloxera- 
resistant  stocks  for  the  variety,  and  the  development  of  profitable  yields  of 
currants  by  the  practice  of  ringing  the  vines  (E.  S.  R.,  38.  p.  346). 

The  bulletin  discusses  the  history  of  the  currant  industry,  Its  importance 
in  Greece,  imports  of  currants  into  the  United  States,  currant-grape  varieties, 
the  introduction  of  Panariti  grapes,  conditions  suited  to  currant-grape  cul- 
ture, experimental  work  and  composition  of  soil  at  the  Fresno  experimental 
vineyard,  cultural  practices,  Including  details  of  ringing  the  vines  to  increase 
the  yield,  congeniality  of  the  Panariti  variety  to  different  stocks,  and  harvest- 
ing and  curing  currants. 

Contributions  to  the  botanical  study  of  cultivated  plants. — I,  A  mono- 
graph on  the  genus  Ananas,  M.  S.  Bkrtoni  (An.  Cient.  Paraguay.,  Ser.  II, 
1919,  No.  4,  PP-  2Jf 8-322). — A  descriptive  account  of  the  species  and  varieties  of 
Ananas  with  reference  to  their  botanical  characters,  habitat,  peculiar  qualities, 
and  uses,  including  also  a  discussion  of  evolutive  changes  within  the  genus, 
the  origin  of  cultivated  varieties,  and  climatology  of  the  genus. 

Method  of  grafting  and  top-working  the  avocado,  S.  W.  Funk  iAn7i.  Rpt. 
Calif.  Avocado  Assoc,  1919-20,  pp.  78-SO,  ftps.  3). — A  diagram  is  here  presented 
and  discussed  showing  different  methods  of  making  cambium  connections  with- 
out splitting  and  injuring  the  wood. 

Top-working  old  avocado  trees,  W.  R.  Manning  {Ann.  Rpt.  Calif.  Avocado 
Assoc,  1919-20,  pp.  Uf-ie,  pi.  1). — In  top- working  old  avocado  trees,  cleft-graft- 
ing gave  much  better  results  than  budding  either  on  old  wood  or  on  new  after 
the  tree  was  cut  back. 

Maturity  work  on  avocados,  E.  M.  Chace  {Ann.  Rpt.  Calif.  Avocado  Assoc, 
1919-20,  pp.  59-63). — A  contribution  from  the  Citrus  By-Products  Laboratory 
of  the  U.  S.  Department  of  Agriculture  outlining  work  being  conducted  with 
eight  varieties  of  avocados  to  determine  the  best  period  for  harvesting,  with 
reference  both  to  storage  and  quality.  Analyses  are  given  of  several  miscel- 
laneous avocado  samples. 

Avocado  performance  records,  A.  D.  Shamel  {An7i.  Rpt.  Calif.  Avocado 
Assoc,  1919-20,  pp.  .'tJf-50). — The  method  of  keeping  individual  tree  records  here 
described  is  similar  to  that  used  in  keeping  tree  records  of  citrus  trees  (E.  S.  R., 
37,  p,  144). 

Guatemalan  and  Mexican  avocados  fruiting  in  Florida,  J.  B.  Bkach  {Ann. 
Rpt.  Calif.  Avocado  A.'isoc,  1919-20,  pp.  73-76). — Notes  are  given  on  the  charac- 
ter of  the  fruits  of  several  varieties  of  Guatemalan  and  Mexican  avocados 
that  have  been  grown  for  a  greater  or  less  period  in  different  parts  of  southern 
riorida. 

Some  facts  and  figures  regarding  banana  cultivation,  W.  Bt:trns  and  P.  G. 
Dani  {Agr.  Jour.  India,  1.5  {1920),  No.  4,  pp.  386-392,  fig.  i).— Based  on  the 
records  of  two  plantations  in  the  Ganeshkhind  Botanical  Garden,  observations 
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are  given  on  various  pliases  of  banana  culture,  including  also  cost  of  culti- 
vation and  probable  income. 

Actual  conditions  of  citrus  culture  in  Syria,  M.  N.  Haddad  {Bui.  Soc.  Hort. 
Tunisie,  IH  {1920),  No-s.  11,5,  pp.  117-122;  1^6,  pp.  131-13J,.—A  survey  of  the 
pres(>nt  status  of  the  citrus  industry  in  Syria,  with  reference  to  cultural  and 
marketing  practices,  varieties  grown,  and  the  economic  situation ;  including 
brief  recommendations  for  bringing  about  a  better  condition  both  from  the 
cultural  and  economic  standpoints. 

The  orange:  A  trial  of  stocks  at  Peshawar,  W.  R.  Brown  {Agr.  Research 
Inst.  Pusa  Bui.  93  {1920),  pp.  [4] +7,  pis.  IS).— A  contribution  from  the  Agri- 
cultural Research  Institute,  Pusa,  giving  the  results  of  experiments  with  va- 
rious orange  stocks  in  the  Northwest  Frontier  Province  of  India. 

Of  the  stocks  tested  for  the  Malta  orange,  the  rough  lemon  gave  the  greatest 
vigor  and  fruitfulness.  The  sweet  lime  was  suitable  for  the  Malta  in  the  small 
private  garden  only  where  a  dwarf  tree  with  a  few  oranges  of  high  quality  are 
desired.  The  citron  and  sour  orange  were  not  suitable  stocks  for  the  Malta 
orange. 

The  sweet  lime  proved  to  be  the  best  stock  for  the  Sangtara  orange.  The 
rough  lemon  and  citron  were  unsuitable  for  this  variety. 

"  The  stock  and  scion  influence  each  other  profoundly  in  producing  vigor  and 
fruitfulness  in  the  orange  tree,  and  in  developing  color,  shape,  size,  quality, 
flavor,  beauty,  and  seedlessness  in  the  fruit." 

Report  of  the  seed  garden  for  coffee  at  Bangelan,  P.  J.  S.  Ceameb  {Jaarb. 
Dept.  Landb.,  Nijv.  en  Handel  Nederland,  Indie,  1918,  pp.  161-194). — A  progi-ess 
report  on  breeding  and  selection  work  with  coffee,  including  a  list  of  new  selec- 
tions and  tabular  data  on  yields  of  selected  trees  of  various  varieties  and  hy- 
brids for  1918,  and  in  some  cases  for  the  three  previous  years. 

Culture  of  medicinal  plants,  A.  Rolet  and  D.  Boubet  {Plantes  M6dicinales 
Culture.  Paris:  J.  B.  BaiUiere  d  Sons,  1919,  pp.  636,  figs.  237).— This  is  one  of 
the  volumes  of  the  Encyclopedie  Agricole  published  under  the  direction  of 
G.  Wery,  and  comprises  a  guide  for  the  collector  and  cultivator  of  medicinal 
plants.  Part  one  contains  a  synopsis  of  the  majority  of  the  medicinal  plants 
native  to  France,  including  information  relative  to  the  parts  used,  and  discusses 
the  regions  of  wild  plant  production,  the  desirability  of  cultivating  medicinal 
plants,  regions  adapted  to  their  culture,  methods  of  harvesting,  drying,  and 
preparation  for  market.  Part  two  takes  up  the  botany,  properties,  uses,  and 
culture  of  the  individual  species. 

Native  plants  suitable  for  the  gardens  of  Missouri  and  adjoining 
States. — VI,  Native  perennials  for  natural  and  wild  gardens. — VII,  Hardy 
native  ferns  and  plants  of  similar  culture  {Missouri  Bot.  Gard.  Bui.,  8  {1920), 
No.  7,  pp.  85-9.^). — A  further  contribution  from  the  Missouri  Botanical  Garden 
(E.  S.  R.,  43,  p.  441),  comprising  tabular  lists  of  plants  that  will  flourish  under 
iiiinimum  care  and  attention  if  given  proper  soil,  light,  and  moisture. 

New  species  of  Rhododendron,  B.  Balfour  {Notes  Roy.  Bot.  Gard.  Edinb., 
12  {1920),  No.  57-58,  pp.  85-186). — Descriptions  are  given  of  40  new  species  of 
Rhododendron. 

Climbing  and  rambling  roses,  H.  H.  Thomas  {London  and.  New  York:  Cas- 
sell  &  Co.,  Ltd..  1920,  pp.  80,  figs.  12). — A  small  popular  treatise  on  the  culture 
and  care  of  climbing  and  rambling  roses,  including  descriptive  notes  on  the  best 
varieties. 

The  practice  of  cut-flower  growing,  C.  Reiter  {Die  Praxis  der  Schnittblum- 
engdrtneri.  Berlin:  Paul  Parey,  1916,  pp.  VI+659,  figs.  310). — A  guide  and 
manual  on  commercial   floriculture,  discussing  general  principles,  equipment, 


1920]  FORESTRY.  839 

cultural  rules,  and  formulas,  including  the  control  of  posts  and  dlsojisos,  and 
giving  .spccitif-  directions  lor  growing  coniniercial  plants  and  llowers  botli  under 
glass  ;iu(l  in  the  open. 

FORESTRY. 

National   forest  policies:    A   critical   review   of  the  .several   plans,   F.   E. 

Olmstkd  (Jonr.  Forestry,  J8  {1920),  No.  6,  pp.  5f>8-60'J).—A  critical  review  of 
National  Forest  programs  advocated  by  the  Forest  Service  of  the  U.  S.  Depart- 
ment of  Agriculture,  the  American  Paper  and  Pulp  Association,  the  National 
Lumhcr  Manufacturers'  A.ssociation,  and  the  Society  of  American  Foresters. 

Annual  report  of  the  National  Forest  Reservation  Commission  for  the 
fiscal  year  ended  June  30,  H)lf)  {[U.  <S'.]  \a(l.  Forest  Reserve.  Comn.  Ann. 
Rpt.,  1910,  pp.  20).— The  report  contains  tabular  data  as  f)f  June  30.  1919,  as 
to  purchase  areas  and  lands  being  acquired  under  the  Watershed  Protection 
Act  of  March  1,  1911,  together  with  a  statement  of  expenditures.  It  also  dis- 
cusses the  future  purchase  policy,  establishment  of  new  areas,  consolidation  of 
»'<iablished  areas,  development  of  the  purchased  forests,  and  the  status  of  ex- 
penditures and  purchase. 

Sixteenth  annual  report  of  the  State  forester  [of  Massachusetts],  F.  W. 
Rane  {Ann.  Rpt.  Slate  Forester  Mass.,  16  {1919),  pp.  61,  pis.  5,  fif/s.  3). — This  is 
the  usual  annual  report  relative  to  the  administration  and  management  of  the 
State  nurseries,  plantations,  and  forests  in  Massachusetts,  including  accounts  of 
general  reforestation  activities  in  the  State  and  moth  and  fire  control  work, 
lii^ether  with  recommendations  relative  to  needed  legislation. 

[Report  on  forestry  investigations  at  the  North  Central  Minnesota  Sub- 
station, 1915-1919],  O.  I.  Beegh  {Minnesota  Sta.,  Rpt.  Grand  Rapids 
Sub.sta.,  1915-1919,  pp.  56-58,  figs.  2). — A  brief  review  of  tree  planting  opera- 
tions conducted  since  1897,  including  data  showing  the  growth  of  pines  planted 
at  varying  distances  in  plats  of  one  species  and  in  mixed  plats. 

Twenty  years  of  forest  tree  planting,  J.  S.  Illick  {Canod.  Forestry  Mag.. 
16  {1920),  No.  8-9.  pp.  391-Wh  ftd^-  7).— A  contribution  from  the  Pennsylvania 
Department  of  Forestry,  sketching  the  progress  of  tree  planting  operations  on 
State  and  private  lands  in  Pennsylvania  since  1899,  and  briefly  describing 
nursery  experience  gained  in  the  State  work. 

Forestry  {Ann.  Rpt.  Reforms  and  Prog.  Chosen  {Korea),  1917-18,  pp.  98-101, 
pi.  1). — A  brief  report  on  forestry  activities  in  Korea,  with  special  reference  to 
the  administration  of  the  State  fore-sts  and  nurseries  andwork  in  afforestation. 

Annual  report  of  tlie  forest  department  for  the  year  ending  March  31, 
I  1919,  including  report  on  railway  sleeper  plantations  for  the  same 
period,  C.  R.  Ross  {Union  So.  Africa,  Ann.  Rpt.  Forest  Dcpt..  1919,  pp.  34). — 
This  is  the  usual  progress  report  relative  to  the  administration  and  manage- 
ment of  the  State  forests  in  the  Union  of  South  Africa,  including  data  showing 
operations  on  plantations,  nurseries,  and  drift  sand  areas,  artificial  reproduc- 
tion in  the  indigenous  forests,  yields  of  major  and  minor  forest  products,  reve- 
nues, expenditures,  etc. 

West  African  forests  and  forestry,  A.  H.  Unwin  {London:  T.  Fisher  Vnwin, 
Ltd.,  1920,  pp.  527,  pis.  Jfl). — A  compiled  work  de.scribing  the  various  forest 
types,  the  principal  timber  trees,  the  conditions  of  working  timber,  forest  in- 
dustrieai  and  products,  forest  exports,  etc.,  in  the  following  countries  of  West 
Africa:  Gambia,  Sierra  Leone,  Liberia,  Ivory  Coast,  Gold  Coast.  Togo,  Nigeria, 
and  in  the  British  sphere  of  the  Kamerun,  including  a  note  on  the  French  and 
Belgian  Congo  and  Spanish  Guinea.  Concluding  chapters  discuss  the  oil  beans, 
8eed.s,  and  nuts  of  the  forest,  the  oil  palm  and  palm  kernel  industry,  the  forest 
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in  relation  to  asricultiire,  and  a  bihlioRrapliy  of  West  African  forests.  Special 
consideration  is  given  to  the  Nigerian  timber  trees. 

Forestry  in  Rhodesia,  J.  S.  Hi:nkel  {Rhodesia  Agr.  Jour.,  17  (1920),  No.  If, 
pp.  335-339,  pis.  2). — Notes  are  given  on  timber  trees  in  the  Umtali  Park. 

Forests  and  silviculture  in  warm-arid  regions,  A.  Pavabi  (Agr.  Colon. 
[Italy],  IJf  (1920),  No.  8,  pp.  326-3/f5).—A  brief  examination  of  the  principal 
aspects  of  the  forests  and  forestry  in  tropical  and  semitropical  arid  regions 
of  the  world. 

Tolerance  of  forest  trees  and  its  relation  to  forest  succession,  G.  P.  Burns 
(Jour.  Forestry,  18  (1920),  No.  6,  pp.  610-615).— In  this  contribution  from  the 
Vermont  Experiment  Station,  the  author  briefly  reviews  some  of  the  litera- 
ture dealing  with  tolerance  of  forest  trees  with  the  idea  of  showing  that  the 
word  tolerance  does  not  mean  to  all  foresters  a  light  relationship  only ;  that 
it  is  a  confusing  term ;  and  that  if  its  use  is  to  be  continued,  it  should  be  given 
an  exact  definition. 

Timber  line  and  climate  character,  H.  Bkockmann-Jerosch  (Schweie. 
Naturf.  Gesell.  Pflanz.  Geogr.  Komm.,  Beitr.  Geobot.  Landesaufnahnie,  6  (1919), 
pp.  VIII +255,  pis.  If,  figs.  11). — A  contribution  from  the  Plant  Geographical 
Commission  of  the  Swiss  Natural  Research  Society.  This  work  comprises  a 
study  of  timber  line  in  relation  to  various  climatic  factors  and  various  com- 
binations of  these  factors.  The  introductory  chapter  discusses  the  method  of 
conducting  the  investigation.  In  the  succeeding  chapters,  consideration  is 
given  to  the  timber  line  in  the  Swiss  Alps  and  In  the  north  and  south  polar 
regions  of  the  world.  Comparisons  are  then  made  between  the  alpine  timber 
line  and  the  polar  timber  lines.  The  continental  timber  line  is  considered  in  its 
relation  to  both  the  alpine  and  polar  timber  lines.  In  the  final  chapter  the 
author  presents  certain  conclusions  relative  to  the  effect  of  various  climatic 
factors  on  timber  line  and  the  formation  of  different  plant  groups.  A 
bibliography  of  consulted  literature  is  appended. 

The  technique  of  natural  reproduction  once  and  now,  Ebekhard  (Forst- 
wiss.  Centbl.,  42  (1920),  Nos.  5,  pp.  161-183;  6,  pp.  20If-226).—K  study  of  forest 
regeneration  practices  in  Germany. 

The  care  of  the  woodlot,  B.  R.  Mokton  (Dept.  Int.  Canada,  Forestry  Branch 
Bui.  69  (1920),  pp.  52,  figs.  28). — The  bulletin  supersedes  Circular  10  of  the  same 
series.  It  discusses  protection,  thinning,  improvement  cuttings,  pruning  for 
marketable  timber,  reproduction,  collecting  tree  seed,  and  the  farm  nursery. 
It  also  contains  notes  on  various  species  of  trees  and  tables  of  distances  and 
quantities. 

Forest  fires  in  Canada,  1918,  R.  G.  Lewis  (Dept.  Int.  Canada,  Forestry 
Branch  Bui.  70  (1920),  pp.  20,  figs.  12). — This  is  a  statistical  report  for  1918  on 
forest  fires  in  the  several  Provinces  of  Canada,  with  reference  to  areas  burned, 
causes,  damage,  and  areas  patrolled. 

Air  maps  for  flying  patrols  (Canad.  Forestry  Mag.,  16  (1920),  No.  S-9,  pp. 
1,06,  IfOl,  fig.  1). — The  method  of  map  squaring  adopted  by  the  Quebec  Forestry 
Branch,  forest  fire  protective  associations,  and  several  large  paper  and  lumber 
companies  who  operate  aerial  surveys  and  patrols  of  timber  limits  is  illustrated 
and  described. 

Yield  tables  for  single  trees  of  deodar,  kail,  chil,  spruce,  and  silver  fir, 
C.  G.  Trevor  (Indian  Forester,  1,6  (1920),  No.  9,  pp.  1,39-1,51). — The  data  given 
are  the  results  of  large  numbers  of  measurements  recorded  during  the  last  20 
years  in  the  Kulu  forest  division  of  India. 

The  soap  tree,  L.  Tbabut  (Prog.  Agr.  et  Vitic.  (Ed.  VEst-Centre),  1,0  (1919), 
No.  17,  pp.  398-1,01). — A  brief  account  is  given  of  the  importation  in  1845  and 
subsequent  history  of  a  Sapindus,  its  varieties,  and  the  utility  of  its  products. 
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Summer  planting  of  wliite  pine  on  the  Michigan  State  forests,  R.  Watson 
(Jour.  Forestry,  IS  (tiKiO),  Ao.  6.  p/;.  G2S,  f)2.'i). — Planting  experiments  conducted 
on  the  Higgins  Lake  State  P\trest,  Mich.,  indicate  that  summer  planting  of 
white  pine  can  he  carried  on  in  tliat  region  without  serious  mortality. 

A  study  of  \vindfall  loss  of  western  yellow  pine  in  selection  cuttings 
fifteen  to  thirty  years  old,  R.  H.  Weidman  {Jour.  Forestry,  18  (1920),  No.  6, 
pp.  616-022). — The  study  reported  was  conducted  on  representative  plats  in  and 
near  three  National  Forests  in  the  Blue  Mountain  region  of  eastern  Oregon. 

The  author  concludes  that  heavy  windfall  in  the  first  few  years  following 
cutting  does  not  pres-age  the  total  destruction  of  the  reserve  stand  or  even 
endanger  the  method  of  cutting.  As  high  a  loss  as  25  per  cent  by  volume  on 
bad  windrisk  areas  may  be  expected  in  the  course  of  20  years.  Of  all  the  wind- 
throw  which  occurs  over  a  long  period  of  years,  a  proportion  as  great  as  two- 
thirds  or  more  usually  takes  place  in  the  first  four  or  five  years  immediately 
after  cutting,  and  the  remainder  is  thrown  in  rapidly  decreasing  percentages 
until  about  20  years  later  when  the  windfall  is  so  slight  as  to  be  negligible. 
Measured  by  the  heaviest  loss  encountered,  the  selection  method  of  cutting  is  not 
prohibitive  in  the  yellow  pine  stands  of  eastern  Oregon. 

Report  on  some  preliminary  practical  trials  relative  to  a  study  of  al- 
ternate tapping,  G.  Vernet  (Bui.  Afir.  Fiist.  Sci.  Saigon  [Cochin  China],  2 
(1920),  No.  8,  pp.  227-238).— A  contribution  from  the  Scientific  Institute  of 
Saigon  presenting  data  on  preliminary  tapping  experiments  with  Hevea  trees, 
conducted  during  the  first  four  months  of  1920. 

Philippine  forest  production  as  sources  of  paper  pulp,  W.  H.  Brown  and 
A.  F.  Fischer,  trans,  by  J.  Briant  (Bui.  Agr..  In.<it.  Sci.  Saigon  \Cochin  China], 
2  (1920),  No.  8,  pp.  2S8-21,5).—A  summary  in  French  of  Bulletin  16  of  the  Philip- 
pine Bureau  of  Forestry  (E.  S.  R.,  40,  p.  745). 

Relation  of  research  to  forest  management,  H.  F.  Wmss  (Jour.  Forestry, 
18  (1920).  No.  6,  pp.  590-',97).—A  paper  read  before  the  Madison,  Wis.,  section 
of  the  Society  of  American  Foresters  on  May  10,  1920.  in  which  the  author 
presents  illustrations  showing  tlie  importance  of  research  in  developing  and 
extending  forest  industries. 

DISEASES  OF  PLANTS. 

Mycological  contributions,  E.  Fischer  (Mitt.  Naturf.  GeseU.  Bern,  1918, 
pp.  72-95). — Of  the  three  sections  included  in  this  portion  of  these  contribu- 
tions, one  deals  with  the  inheritance  of  susceptibility  of  plans  to  parasitic  fungi, 
and  another  with  parasitic  fungi  collected  in  the  eastern  portion  of  Java. 

Some  new  fungi,  N.  Ranoi6vitch  (Bui.  Trimest.  Soc.  Mycol.  France,  35 
(1919),  No.  1-2,  pp.  14-26,  figs.  H). — The  17  species  here  described  as  new 
(some  being  parasitic),  represent  13  genera  in  7  families. 

Puccinia  antirrhini,  H.  W.  Thurston,  jr.  (Phytopathology.  9  (1919),  No.  8, 
p.  330). — The  occurrence  of  P.  antirrhini  on  snapdragons  in  the  greenhouse  of 
the  University  of  Nebraska  is  reported,  and  inquiry  is  said  to  have  shown  that 
the  disease  has  been  present  in  the  State  since  191G.  In  some  greenhouses  from 
25  to  50  per  cent  of  the  plants  have  been  killed.  It  is  thought  the  rust  was 
introduced  on  cuttings  from  sonie  infected  region,  but  efforts  to  trace  it  to  such 
source  have  been  unsuccessful. 

The  minimum,  optimum,  and  maximum  temperatures  of  spore  germina- 
tion in  some  Uredinales,  W.  I..  Doran  (Phytopathology,  9  (1919),  No.  9.  pp. 
391-402,  fig.  1;  reprinted  as  New  Hampshire  Sta.  Sci.  Contrib.  14  (1919),  pp. 
S91-402). — A  study  has  been  made  of  the  germination  of  a  number  of  species  of 
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rusts  to  detennine  the  effect  of  temperature  and  supply  of  oxygen  and  water  on 
germination.  The  spores  studied  were  found  to  germinate  over  a  wide  range 
of  temperature.  The  .neciospores  of  Cronurtmm  ribicola  germinated  through  a 
range  of  12°  C,  the  urediniospores  of  the  same  fungus  through  a  range  of 
17°,  the  seciospores  of  Gymno sporangium  clavipes  through  a  range  of  20°,  tlie 
urediniospores  of  Puccinia  antirrhini  through  a  range  of  15°,  the  teliospores  of 
P.  malvaaearum  through  a  range  of  27°,  and  the  urediniospores  of  Uromyces 
cai-yophyllimis  through  a  range  of  25°.  The  germination  of  the  spores  of  the 
different  species  was  found  to  decrease  vei-y  rapidly  above  and  below  the 
optimum. 

The  author  claims  that  although  spores  may  germinate  over  a  wide  range 
of  temperature  there  is  a  material  degree  of  host  infection  only  when  the 
temperature  is  near  the  optimum,  and  that  the  optimum  temperature  for  the 
germination  of  rust  spores  is  relatively  low.  There  is  believed  to  be  a  relation 
between  the  time  of  year  when  spores  occur  and  the  optimum  temperature  for 
their  germination. 

Wind  and  the  distribvition  of  pathogenic  soil  organisms,  H.  G.  MacMil- 
LAN  {Phytopathology,  9  (1919),  No.  10,  pp.  471-J/73,  pi.  i).— The  author  describes 
conditions  occurring  in  eastern  Colorado  in  1919  in  parts  where  severe  dust 
storms  occurred,  and  the  observations  are  believed  to  indicate  that  wind  is  an 
active  agent  in  the  distribution  and  dissemination  of  organisms  present  in  the 
soil  and  pathogenic  to  field  and  truclc  crops. 

Insect  carriers  of  plant  diseases,  E.  M.  DuPorte  {Ann.  Rpt.  Quebec  Soc, 
Protect.  Plants   [e*c.],  11   {1918-19),  pp.  59-65).— A  consideration  of  the  part 
played  by  insects  in  the  dissemination  of  plant  diseases  is  said  to  show  that  a 
large  number  of  the  most  serious  fungus  diseases  can  be  more  effectively  con- 
trolled by  insecticides  than  by  fungicides. 

Some  newer  phases  of  disease  and  insect  control,  J.  Oskamp  {Trans.  Ind. 
Hort.  Soc.  1918,  pp.  33-42). — The  last  two  or  three  years  have  been  fruitful  as 
regards  disease  control  suggestions  and  methods,  largely  due  to  the  war, 
directly  or  indirectly. 

The  spray  gun  is  regarded  as  a  time  saver,  but  of  doubtful  efficiency  as  com- 
pared with  the  spray  rod.  Dry  lime  sulphur  (which  is  essentially  lime  sulphur 
evaporated  to  dryness  under  pressure  and  finely  ground)  proves  reasonably 
satisfactory. 

Calcium  arsenate  burning  appears  to  be  due  to  the  free  arsenic  and  is  les- 
sened by  the  addition  of  lime.  Dusting  experiments,  while  not  very  conclusive, 
have  given  interesting  results  as  regards  Comparative  costs  and  relative  amounts  ; 
of  materials  and  labor.  Double  strength  lime  sulphur  has  not  shown  any  con-  j 
siderable  value  in  controlling  apple  blotch.  Rasplieny  anthracnose  is  said  to 
have  been  controlled  elsewhere  with  Bordeaux  mixture  (4:4:50)  or  lime 
sulphur. 

Relative  adhesiveness  of  the  copper  fungicides,  O.  Butlek  and  T.  O. 
Smith  {Phytopathology,  9  {1919),  No.  10,  pp.  431-444 >'  reprinted  as  New  Hamp- 
shire Sta.  Sci.  Contrib.  IS  {1919),  pp.  4S1-444)- — A.  report  is  given  of  studies 
made  of  Bordeaux  mixture.  Burgundy  mixture,  copper  acetate,  and  cupram- 
monium  sulphate  to  determine  their  adhesiveness.  This  was  tested  by  spraying 
Coleus  plants  which  were  allowed  to  stand  48  hours  before  they  were  rained  on. 
The  plants  were  then  dried  and  the  adhesive  qualities  tested. 

Neutral  and  alkaline  Burgundy  mixtures  were  more  adhesive  than  Bordeaux, 
and  alkaline  Burgundy  mixture  was  more  adhesive  than  the  neutral  wash. 
The  adhesiveness  of  Bordeaux  mixtures  was  found  to  vary  with  the  different 
formulas  used  in  its  manufacturing,  and  the  effect  of  the  temperature  of  the 
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water  with  which  the  mixture  was  made  had  little  influence  on  the  adhesive 
quality.  Deteriorated  Bordeaux  mixture  1 :  1  was  said  to  be  more  adhesive 
than  deteriorated  Bursiindy  mixture.  The  copper  acetate  solutions  were  more 
adhesive  than  Bordeaux  mixture,  and  the  addition  of  ferrous  sulphate  to  Bor- 
deaux mixture  was  fouud  to  decrease  the  adhesiveness  in  a  very  marked  degree. 
The  addition  of  Paris  green  or  arsenite  of  soda  did  not  change  the  adhesive 
property,  but  lead  arsenate  increased  it  slightly.  The  addition  of  casein  to 
Bordeaux  mixture  1 : 1  did  not  affect  the  adhesiveness,  while  the  addition  of 
gelatin  to  normal  and  basic  acetate  of  copper  increased  the  adhesiveness  of  both 
salts.  Cuprammonium  sulphate  was  found  more  adhesive  than  Johnson's  mix- 
ture. The  proprietary  copper  fungicide  and  arsenical  insecticide,  Pyrox,  pos- 
sessed a  fair  degree  of  adhesiveness,  but  were  noticeably  inferior  to  1  per  cent 
Bordeaux  mixture  plus  0.5  per  cent  arsenate  of  lead. 

Pickering  sprays,  F.  C.  Cook  (U.  S.  Dept.  Apr.  Bui.  866  {1920),  pp.  1ft,  pis. 
2,  fig.  1). — Results  are  given  of  an  investigation  carried  on  by  the  Bureau  of 
Chemistry  in  cooperation  with  the  Bureau  of  Plant  Industry  and  the  Maine 
Experiment  Station  to  determine  the  efficacy  of  the  so-called  Pickering  sprays, 
which  are  prepared  by  mixing  saturated  limewater  with  dilute  solutions  of 
copper  sulphate  and  contain  their  copper  in  the  form  of  basic  copper  sul- 
phates. 

Two  formulas  of  Pickering  sprays  were  used,  one  composed  of  1  oz.  of  copper 
sulphate  to  134  oz.  of  limewater ;  the  other,  1  oz.  of  copper  sulphate  to  161  oz. 
of  limewater,  these  fungicides  being  compared  with  ordinary  Bordeaux  mix- 
ture composed  of  equal  parts  of  copper  sulphate  and  lime.  Experiments 
were  conducted  to  determine  whether  sprays  made  in  accordance  with  the 
various  Pickering  formulas  were  effective  when  applied  under  American  field 
conditions,  and  to  ascertain  how  much  copper  in  the  different  Pickering  formu- 
las is  required  per  given  quantity  of  spray  to  insure  effective  control  of  fungus 
diseases;  also,  to  compare  the  fungicidal  values  of  the  sprays  with  standard 
Bordeaux  mixture,  and  to  determine  the  injurious  action  of  the  Pickering  sprays 
on  various  kinds  of  vegetation. 

The  strongest  Pickering  sprays,  those  containing  from  0.6  to  0.7  per  cent  of 
copper  sulphate,  were  found  to  control  fungus  diseases  on  potatoes  and  cran- 
berries very  effectively.  Their  control  on  grapes  and  apples  was  not  definitely 
determined,  as  the  results  were  complicated  by  burning  or  other  injury  to  the 
foliage  and  fruit.  Pickering  sprays  containing  less  than  0.6  per  cent  of  copper 
sulpliate  were  not  so  effective  for  potatoes  and  probably  not  for  cranberries. 
No  difference  between  the  efficacy  of  sprays  made  by  the  two  formulas  was  ob- 
served. 

The  results  of  the  tests  made  on  potatoes  indicated  that  per  unit  of  copper 
present  the  sprays  were  twice  as  effective  as  Bordeaux  mixture.  Increased 
yields  of  tubers  were  obtained  on  plats  of  potatoes  treated  with  Bordeaux 
mixture  and  with  the  stronger  Pickering  sprays,  indicating  that  both  fungicides 
exerted  a  protective  action  on  the  potato  plants. 

The  adhesive  properties  of  Pickering  sprays  were  found  to  vary  with  the 
foliage  to  which  they  were  applied.  They  adhered  to  potato  and  cranberry 
leaves  in  practically  the  same  degree  as  Bordeaux  mixture,  to  apple  leaves  In 
a  somewhat  higher  proportion,  and  to  grape  leaves  in  a  lower  proportion.  No 
.injurious  effects  followed  the  application  of  Pickering  sprays  to  potatoes  in 
aine  or  to  cranberries  in  New  Jersey.  The  sprays,  however,  proved  too  caustic 
for  use  on  the  apple  in  Virginia  and  grapes  in  New  Jersey  and  Virginia.  On 
this  account  Pickering  sprays  are  not  recommended  for  use  on  tender  foliage. 

I  Barium  water  sprays,  made  with  barium  hydrate  and  containing  0.7  per  cent 
copper  sulphate,  proved  very  successful  as  a  fungicide  for  potatoes,  and  such 
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a  spray  containing  0.6  per  cent  copper  sulphate  did  not  injure  the  fruit  or  foliage 
of  the  apple. 

The  results  of  this  investigation  are  presented  as  a  basis  for  further  studies 
to  be  conducted  in  various  parts  of  the  country. 

How  the  protection  of  plants  has  progressed  in  Quebec,  G.  Mahettx 
(Ann.  Rpt.  Quebec  Soc.  Protect.  Plants  [etc.],  11  (1918-19),  pp.  56-58).— The 
author  deals  concretely  vv'ith  the  use  of  fungicides  and  insecticides  with  a  few 
crops,  notably  wheat  and  potatoes,  both  of  which  showed,  striking  net  gains  due 
to  protective  treatments. 

Flag  smut  and  take-all,  G.  M.  Reed  and  G.  H.  Dungan  {IUin<yis  Sta.  Circ. 
242  {1920).  pp.  1{,  fig.  1). — Results  are  given  of  an  extensive  survey  of  the  wheat 
fields  in  the  vicinity  of  Granite  City,  111.,  where  flag  smut  made  its  appearance 
in  1919.  Flag  smut  is  reported  as  having  been  found  in  111  fields,  comprising 
2,500  acres,  but  so  far  has  not  been  found  outside  this  area.  The  authors  give 
a  brief  discussion  of  the  appearance  and  methods  of  control  of  the  disease,  the 
most  promising  control  measures  being  the  treatment  of  seed  grain,  burning  of 
straw,  and  planting  of  resistant  varieties. 

The  same  measures  are  recommended  for  the  control  of  take-all,  and  precau- 
tionary measures  are  also  being  taken  to  prevent  the  further  spread  of  this 
disease. 

A  comparative  morphological  study  of  aecia  of  four  different  rusts  found 
upon  barberries  in  North  America,  H.  R.  Rosen  and  R.  S.  Kirby  {Phyto- 
pathology, 9  {1919),  No.  12,  pp.  569-574,  Pls.  2,  fig.  1). — Results  are  given  of 
morphological  studies  of  Puccinia  fendleri,  P.  oxalidis,  P.  graminis,  and  Mcidium 
butlerianum,  heteroecious  rusts  which  produce  secia  on  barberries.  The  last 
species  is  described  as  new. 

Presoak  method  of  seed  treatment:  A  means  of  preventing  seed  injury 
due  to  chemical  disinfectants  and  of  increasing  germicidal  efficiency, 
H.  Braun  {Jour.  Agr.  Research  [TJ.  S.],  19  {1920),  No.  8,  pp.  363-392,  pis.  14, 
figs.  9). — According  to  the  author,  the  use  of  formalin  and  copper  sulphate  as 
now  practiced  usually  causes  retardation  and  injury  to  seed  germination. 
Greenhouse  and  field  experiments,  carried  on  by  the  Bureau  of  Plant  Industry, 
U.  S.  Department  of  Agriculture,  have  shown  that  this  detrimental  effect  can 
be  eliminated  for  standard  varieties  of  wheat  by  allowing  the  seeds  to  absorb 
water  for  six  hours  before  submitting  them  to  treatment  with  formalin  or 
copper  sulphate.  Soaking  for  a  short  period  (10  minutes)  and  covering  for  6 
hours  is  said  to  be  better  than  leaving  the  seed  in  water  for  6  hours.  Similar 
results  were  obtained  in  experiments  with  barley,  oats,  and  oorn. 

The  saturation  of  the  seed  cells  and  cell  walls  with  water  during  the  presoak 
period  is  thought  to  be  the  factor  counteracting  the  injurious  effect  upon  seed 
germination  by  diluting  the  disinfectant  beyond  the  point  of  injury.  Actual 
stimulation  of  germination  is  said  to  have  been  observed  in  presoak-treated  .seeds, 
a  factor  which  by  shortening  germination  minimizes  the  danger  of  exposure  to 
the  attack  of  soil  organisms  during  the  susceptible  period. 

The  use  of  the  presoak  method  is  said  to  increase  the  efficiency  of  the  disin- 
fectant, in  that  the  presoaking  stimulates  dormant  bacteria  and  pos.sibly  fungi 
into  vegetative  activity,  thereby  rendering  them  extremely  susceptible  to  the 
subsequent  action  of  the  disinfectant. 

In  applying  the  principles  stated  by  the  author  to  other  seeds,  the  determina- 
tion of  the  length  of  time  for  the  presoak  period  and  the  subsequent  disinfectant 
treatment  is  governed  by  the  rate  of  absorption  of  water  by  the  seed,  the  sus- 
ceptibility of  the  seeds  and  pathogens  to  the  disinfectant,  and  the  periods  neces- 
sary for  the  beginning  of  seed  germination  and  of  vegetative  activity  on  the 
part  of  the  pathogen. 
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The  treatment  of  certain  seed-carried  diseases,  G.  W.  Wilson  (Abs.  in 
Srinice,  n.  set:,  52  (1920),  No.  1S3.',,  p.  87).— Tlie  author  reports  that  he  and  his 
associates  have  perfefted  a  method  of  treating  cotton  seed  for  the  prevention 
of  certain  seed-carried  diseases.  The  method  is  deemed  practicable  on  a  com- 
mercial scale,  and  bids  fair  to  be  of  considerable  value  in  the  treatment  of  seed- 
carried  diseases  of  otlier  crops. 

Diseases  of  grains,  sorghums,  and  millet,  and  their  control  in  Texas, 
J.  J.  Taubenhaus  (Texas  Sta.  Bui.  261  (1920),  pp.  3-3//.  figs.  15). — A  nontechni- 
cal account  is  given  of  the  more  common  diseases  occurring  on  w^heat,  oats,  rye, 
barley,  sudan  grass,  corn,  sorghum,  and  millet,  and  so  far  as  definite  means  are 
linown  suggestions  are  given  for  their  control. 

Greenhouse  lettuce  disease  (Kentucky  Sta.  Rpt.  1919,  pt.  1,  pp.  Jf5,  46). — 
It  is  reported  that  experiments  conducted  by  the  department  of  horticulture  in 
the  growing  of  head  lettuce  iu  the  greenhouse  failed  in  1918  and  again  in  1919, 
and  an  iuvestigation  has  been  begun  to  determine  the  cause  of  the  trouble.  Be- 
lieving that  the  disease  was  due  to  soil  organisms,  some  of  the  benches  were 
treated  with  a  1 :  100  solution  of  formalin  at  the  rate  of  4  qts.  per  square  foot 
of  bench  space.     Other  benches  were  untreated  to  provide  check  plants. 

After  varieties  of  lettuce  became  well  established  in  the  soil,  many  of  the 
plants  were  observed  to  show  various  irregularities  of  growth,  such  as  stunting 
of  the  midvein  and  wrinkling  of  the  leaf  blade,  irregular  distribution  of 
chlorophyll,  tip  burning,  etc.  Examination  of  the  root  systems  of  about  400 
plants  showed  numerous  lesions  on  the  roots,  and  in  many  instances  stubs  were 
observed  wliere  the  roots  had  completely  rotted  off.  Cultures  from  the  roots 
yielded  a  species  of  Fusarium,  and  experiments  are  under  way  to  determine 
the  specific  organism  and  methods  of  control.  Surface  sterilization  of  seeds 
proved  of  no  value  as  a  control  measure. 

In  addition  to  the  foregoing,  Sclerotinia  libertiana,  Botrytis  cinerea,  Rhigoo- 
tonia  sp.,  and  Septoria  consimilis  are  reported  as  causing  damage  to  greenhouse 
lettuce. 

The  comparative  rate  of  desiccation  of  tubers  from  normal  and  diseased 
potato  plants,  A.  L.  Bakke  (Phytopathology,  9  (1919),  No.  12.  pp.  5Jfl-5-'f6,  fig. 
1). — The  results  are  given  of  a  study  of  the  rate  of  desiccation  of  tubers  of  the 
varieties  Rural  New  Yorker  and  Eureka,  the  latter  known  to  be  very  susceptible 
to  the  curly  dwarf  disease.  It  was  found  that  curly  dwarf  potato  tubers  on 
being  desiccated  reached  an  equilibrium  with  the  evaporating  power  of  the  air 
before  the  normal  potatoes  of  the  same  variety.  The  diseased  tubers  contained 
more  suberin  at  the  beginning,  but  later  fissures  developed  which  caused  the 
tubers  to  reach  the  equilibrium  earlier.  Curly  dwarf  potatoes  on  being  placed 
in  water  showed  a  greater  absorption  than  desiccated  normal  tubers  similarly 
placed. 

Tobacco  diseases,  G.  H.  Chapman  (Massachusetts  Sta.  Bui.  195  (1920),  pp. 
itSSl). — In  a  report  on  tobacco  investigations  the  author  gives  a  summary  of 
experiments  on  the  control  of  tobacco  diseases  carried  on  since  1916.  In  the 
seed  bed  control  is  largely  through  the  practice  of  sterilization.  In  the  field 
a  considerable  number  of  diseases  have  been  observed,  the  most  important  of 
which  is  the  root  rot  caused  by  Thielavia  hasicola.  Other  diseases  observed 
are  the  mosaic,  leaf  .spots,  rusts,  damping-oflf,  stem  canker,  root  rots  Induced  by 
various  species  of  Fusarium,  sun  scald,  bud  .scald,  etc. 

In  connection  with  the  investigations,  a  root  rot  which  Is  more  or  less  similar 
In  Its  effect  to  that  caused  by  Thielavia  was  observed.  In  this  rot  there  were 
no  pronounced  black  lesions  on  the  roots  but  a  uniform  browning  and  dirty  dis- 
coloration, most  of  the  injury  being  confined  to  the  fine,  feeding  rootlets.     A 
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form  of  Illiizoctonia  was  isolated  from  the  diseased  roots,  but  the  relation  of 
thi>  fungus  to  the  disease  has  not  been  definitely  established. 

In  connection  with  the  Thielavia  root  rot,  the  control  of  the  disease  in  the 
seed  bed  through  sterilization  is  deemed  practicable.  In  the  field  the  question 
of  the  relation  of  the  fungus  to  soil  reaction  seems  to  be  of  importance,  and  the 
author  claims  that  by  the  use  of  cover  crops  and  acid  fertilizer  materials  the 
acidity  of  heavily  infected  fields  has  been  restored  in  a  remarkably  shox't  time. 

Some  experiments  are  reported  showing  the  effect  of  various  chemicals  when 
added  to  the  soil  for  the  control  of  root  rot.  Formaldehyde  was  the  only  sub- 
stance used  that  checked  the  development  of  root  rot  to  any  considerable  extent. 
At  the  lower  concentrations  this  substance  apparently  stimulated  root  growth. 
Sulphur,  mercuric  chlorid,  and  ferrous  sulphate  reduced  root  rot  to  some  extent 
but  had  an  injurious  effect  on  the  root  development  of  the  plants. 

Laboratory  experiments  are  said  to  be  in  progress  vpith  the  Thielavia  fungus 
to  determine  the  specific  action  of  the  different  acids  and  bases  on  the  growth 
and  development  of  the  fungus  in  culture,  as  well  as  to  determine  the  limits 
between  which  the  fungus  is  actively  parasitic. 

Effect  of  copper  soap  and  of  Bordeaux  soap  spray  mixtures  on  control 
of  tomato  leaf  spot,  F.  J.  Pbitchard  and  W.  B.  Clark  {Fliytopathology,  9 
(1919),  No.  12,  pp.  55Jf-5GIt,  figs.  7). — The  authors  have  undertaken  to  develop 
better  methods  of  spraying  and  cheaper  and  more  effective  spraying  mixtures 
for  control  of  tomato  leaf  spot.  A  test  was  made  of  a  number  of  different 
fungicides,  among  them  Bordeaux  mixture  made  of  different  formulas,  copper 
sulphate,  copper  sulphate  and  soap,  copper  oleate,  copper  stearate,  and  copper 
resinate. 

The  most  promising  spraying  mixtures  were  Bordeaux  mixture,  Bordeaux 
mixture  to  which  soap  was  added,  and  a  copper  sulphate  soap  mixture.  The 
copper  seap  mixture  composed  of  0.5  lb.  copper  sulphate,  3  lbs.  fish  oil  soap,  and 
50  gal.  of  water  gave  the  best  results  as  far  as  yield  is  concerned,  and  it  has 
the  additional  advantage  of  being  much  cheaper  than  Bordeaux  mixture,  but  it 
was  not  quite  so  effective  in  control  of  the  disease  as  Bordeaux  mixture  to  which 
fish  oil  soap  was  added. 

Wilts  of  the  watermelon  and  related  crops,  J.  J.  Taubenhaus  (Texas 
Sta.  Bui.  260  (1920),  pp.  S-50,  figs.  17). — A  summary  is  given  of  the  results  of 
investigations  on  the  Fusarium  wilts  of  cucurbits  in  Texas.  The  author  claims 
that  the  Fusarium   wilt   of  watermelon   is  caused   by   three  distinct   species, 

F.  niveum,  F.  citrulli,  and  F.  poolensis.  The  wilt  of  squash  and  cashaw  is 
attributed  to  a  distinct  species,  F.  cucurbitce.  The  species  occurring  on  the^ 
watermelon  and  squash  were  found  unable  to  attack  cotton,  okra,  cowpea,  potato,] 
tomato,  or  any  otlier  plants. 

As  a  result  of  his  investigations,  the  author  claims  that  P.  niveum  of  water-l 
melon  is  in  no  way  related  to  F.  vasinfectum,  which  attacks  cotton  and  okraj 
only,     F.  malvacearum  was  found  to  be  a  weak  parasite  of  okra,  but  did  not 
affect  the  cotton  plant.     A  number  of  other  species  of  Fusarium  are  reported' 
as  being  limited  to  specific  host  plants  in  Texas.    It  is  stated  that  a  wilt  is  pro- 
duced   in    cucumbers    and    cantaloup    by    Bacillus    tracheiphiJus,    and    that    a 
Fusarium  is  often  associated  with  this  wilt  but  is  present  only  as  a  secondary 
Invader. 

For  the  prevention  of  the  wilt  of  watermelon  the  author  recommends  a  three- 
year  rotation  accompanied  by  the  planting  of  immune  or  resistant  varieties. 

Molding  of  snow  smothered  nursery  stock,  C.  Habtley,  R.  G.  Pierce,  and 

G.  G.  Hahn  (Phytopathology,  9  (1919),  No.  11,  pp.  521-5S1).— The  frequent  de- 
struction by  parasites  of  seedling  conifers  in  nurseries  has  led  to  a  study  of 
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the  problem,  and  It  was  found  that  evergreen  plants  partially  smothered  by 
tif,'ht  packing  or  prolonged  mulch  or  snow  cover  during  the  winter  are  liable  to 
Injury  from  weakly  parasitic  fungi  attacking  the  leaves.  A  number  of  organ- 
isms have  been  ohtaiiied  from  such  plants,  among  them  liotrytis  cimrca  and  a 
dark  sterile  mold  thus  far  unidentified.  Observations  and  experiments  have 
shown  that  young  plants,  cutting  off  of  roots,  and  prolonged  smothering  all 
decrease  the  resistance,  and  that  contact  with  the  soil  or  dead  organic  matter 
increases  the  likelihood  of  injury.  Crowding  the  seedlings  together  or  surfac- 
ing the  soil  with  gravel  seems  to  result  in  decreasing  loss  slightly,  probably 
due  to  keeping  the  plants  from  intimate  contact  with  the  soil.  Spraying  and  soil 
treatment  experiments  with  a  number  of  fungicides  have  given  no  promise  of 
developing  any  disinfectant  or  protective  treatment  of  practical  value. 

Diseases  of  Illinois  fruits,  H.  W.  Andekson  {Illinois  Stu.  Cirv.  241  (1920), 
pp.  S-155.  pix.  2.  fujs.  5S).— After  giving  an  account  of  plant  diseases  in  general 
and  an  introductory  chapter  on  the  control  of  fruit  diseases,  the  author  de- 
scribes the  principal  diseases  occurring  on  fruits  within  the  State  and  suggests 
methods  of  control.  Each  disease  is  described  and  illustrated  in  such  a  manner 
that  It  is  hoped  that  growers  will  be  able  to  recognize  it  when  it  is  encountered. 
Wlu'uever  possible,  the  complete  life  history  of  the  organism  causing  the  disease 
is  given. 

The  diseases  enumerated  are  those  attacking  the  apple,  pear,  quince,  peach, 
plum,  cherry,  raspberry,  blackberry,  dewberry,  currant,  gooseberry,  grape,  and 
strawberry. 

Apple  blotch  control,  W.  S.  Brock  {Trans.  Ind.  Hort.  Soc.  1918,  pp.  103- 
111,  fly.  1). — Apple  blotch,  known  in  the  South  for  20  years,  is  said  to  be  grad- 
ually disseminating  northward, 'being  serious  as  far  north  as  Greencastle,  Ind., 
and  Champaign,  111.     Treatments  are  discussed. 

The  cause  of  bitter  pit,  A.  J.  Ewart  {I'roc.  Roy.  Soc.  Victoria,  n.  ser.,  30 
{1911),  A'o.  1,  pp.  15-20). — This  is  a  review  of  the  fourth  report  by  McAlpiue 
(K.  S.  R.,  37,  p.  455),  also  of  contributions  by  others  on  the  subject.  The  present 
position  in  regard  to  bitter  pit  is  summed  up  as  regards  the  groups  of  facts 
supporting  the  different  theories,  of  which  those  based  respectively  on  the 
bursting  of  cells  and  on  vascular  interruptions  are  criticized,  w^hile  that  based  on 
poisoning  by  sprays  is  favorably  discussed. 

An  undescribed  apple  spot  {Kentucky  Sta.  Rpt.  1919,  pt.  1,  p.  jp). — A  brief 
description  is  given  of  a  form  of  injury  to  apples  first  noticed  in  1019. 
It  is  characterized  by  a  depression  of  the  surface  of  the  fruit  that  may  be  either 
very  dark  or  normal  green.  The  spots  vary  from  5  to  20  mm.  in  diameter. 
Sections  of  deep  green  spots  showed  them  to  be  from  5  to  8  mm.  in  diam- 
eter and  rather  spherical  in  outline.  Sometimes  the  centers  of  the  spots 
showed  a  brown  area  of  dry,  punky  tissue.  Where  no  discoloration  was 
observed,  sections  frequently  revealed  identical  spots,  but  often  3  or  4  mm.  below 
the  surface  of  the  fruit,  with  perfectly  normal  tis-sue  intervening.  The  dis- 
eased tissues  are  said  to  be  bitter  in  taste.  Sections  made  of  spots  showed  a 
fungus  constantly  associated  with  their  presence,  and  the  greatest  growth  of 
the  fungus  seemed  to  be  just  outside  the  zone  of  dense  greenish  cells,  but  not 
extending  more  than  1  mm.  into  the  healthy  tissue  surrounding  the  spot. 

Peach  canker,  W.  A.  McCubbin  {Canada  Expt.  Farms  Bui  37,  2.  ser.  {1918), 
pp.  20,  pis.  6,  figs.  2). — The  results  are  given  of  six  years'  investigation  on  the 
cause  and  method  of  control  of  peach  canker  due  to  Valsa  leuco,<itoma.  This 
fungus  is  said  to  establish  itself  in  dead  portions  of  trunks,  twigs,  etc.,  from 
which  it  attacks  the  living  tissue,  stimulating  the  surrounding  tissue  into  exces- 
sive growth,  so  that  a  pronounced  callus  ring  is  formed  around  the  canker. 
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The  fungus  advances  into  the  surrounding  living  tissue  while  the  tree  is  dor- 
mant, and  its  attacks  may  be  assisted  by  the  freezing  of  the  stimulated  and 
unripened  callus  around  the  canker.  A  copious  flow  of  gum  is  associated  with 
the  canker  development. 

For  the  control  of  this  disease  the  author  recommends  keeping  the  trees  free 
of  all  dead  and  dying  wood  as  much  as  possible,  removing  all  unnecessary 
sucker  growth  during  the  summer,  and  destroying  rotten  fruits  at  ijicking  time. 
All  wounds  should  be  clean  cut,  and  the  later  in  the  spring  the  pruning  is 
done  the  better  the  wounds  will  heal.  Large  cankers  on  trunks  or  main  limbs 
are  said  to  heal  if  carefully  cleaned  out  during  the  summer,  preferably  after 
a  rain.  After  the  treatment  the  wound  should  be  disinfected  with  a  corrosive 
sublimate  solution  and  when  dry  painted  with  lead  paint. 

Fanning  strawberries  in  relation  to  keeping  quality,  N.  E.  Stevens  and 
A.  H.  Chiveks  (Phytopathology,  9  (1919),  No.  12,  pp.  547-553).— The  experi- 
ments reported  were  undertaken  with  the  hope  of  discovering  whether  under 
New  England  conditions  fanning  wet  strawberries  would  improve  their  keeping 
qualities. 

The  results  are  held  to  offer  no  evidence  in  support  of  the  idea  that  it  is 
injurious  to  pick  strawberries  while  they  are  wet.  In  general,  wetting  berries 
which  have  been  picked  dry  is  not  to  be  recommended,  but  if  the  berries  have 
been  picked  wet  or  for  any  reason  have  become  wet  after  picking,  the  best 
practice  is  believed  to  be  immediate  shipping  without  any  attempt  at  drying. 
In  northern  and  eastern  New  England  the  authors  found  Rhizopus  nigricans 
much  less  abundant  on  ripe  strawberries  than  in  any  of  the  more  southern  regions 
thus  far  studied.  Under  New  England  conditions  Botrj'tis  seems  to  be  the  most 
common  fungus  occurring  on  strawberries. 

Banana  wilt,  E.  W.  Brandes  (Phytopathology,  9  (1919),  No.  9,  pp.  339-390, 
pis.  14,  flffs.  5). — This  is  a  detailed  account  of  an  investigation  begun  while  the 
author  was  connected  with  the  Porto  Rico  Experiment  Station,  and  concluded 
as  postgraduate  work  at  Cornell  and  Michigan  Universities.  Some  phases  of 
the  work  have  already  been  noted  (E.  S.  R.,  41,  p.  845.) 

Relative  susceptibility  to  citrvis  canker  of  different  species  and  hybrids 
of  the  genus  Citrus,  including  the  wild  relatives,  G.  L.  Peltier  and  W.  J. 
Feederich  (Jour.  Agr.  Research  [U.  S.],  19  (1920),  No.  8,  pp.  339-362,  pis.  12).— 
In  a  previous  publication  (E.  S.  R.,  39,  p.  757),  the  senior  author  gave  a  pre- 
liminary report  of  inoculation  experiments  carried  on  under  greenhouse  condi- 
tions for  a  period  of  six  months  on  the  susceptibility  and  resistance  to  citrus 
canker  of  a  number  of  plants,  including  some  of  the  wild  relatives,  citrus  fruits, 
and  hybrids  of  the  genus  Citrus.  In  the  present  report  the  results  are  given 
of  continued  observations  carried  on  cooperatively  by  the  Alabama  College 
Experiment  Station  and  the  Bureau  of  Plant  Industry.  U.  S.  Department  of 
Agriculture,  in  the  summers  of  1917,  1918,  and  1919,  in  which  both  greenhouse 
and  field  tests  were  made.  A  large  number  of  species  and  varieties  have  been 
sucessfully  inoculated,  others  have  proved  to  be  extremely  susceptible,  while 
some  still  show  considerable  resistance. 

The  successful  inoculation  of  a  large  number  of  wild  relatives  in  the  green- 
house shows  that  the  organism  Pseudomonas  citri  has  a  wide  range  of  hosts 
and  is  not  limited  to  the  gfenus  Citrus.  In  the  field,  only  those  wild  relatives 
which  were  most  susceptible  under  greenhouse  conditions  were  successfully 
Inoculated.  Of  tliese  Poncirus  trifoliata  and  Microcitrus  australis  proved  to  be 
susceptible,  while  M.  australasica  and  Fortunella  hinclsii  are  somewhat  suscep- 
tible. So  far  as  the  menace  of  citrus  canker  to  the  citrus  industry  of  the 
United    States   is  concerned,  the   authors  believe   that   with  the  exception  of 
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P.  trifoUata  nono  of  the  wild  relatives  growing  in  citrus  districts  are  susceptible 
enough  to  have  any  bearing  on  the  eradication  program. 

Little  or  no  change  in  susceptibility  or  resistance  to  citrus  canlvcr  was  noted 
among  the  citrus  fruits  from  that  previously  reported.  All  hybrids  were 
attacked  by  citrus  canker  in  variou.s  degrees,  and  all  false  hybrids  were  found 
extremely  susceptible.  The  authors  consider  that  leaf  texture  is  apparently  an 
important  factor  in  influencing  resistance  to  Pseudomonas  citi'i  by  Its  host 
plants. 

A  disease  of  oil  palm,  A.  Maubi^nc  and  H.  C.  Navel  (Agron.  Colon.,  4 
(1920),  No.  SO,  pp.  187-191,  pi.  1). — Oil  palm  {Elceis  guineensis),  on  St.  Thomas 
and  Principe  and  at  points  farther  south  on  the  West  African  mainland,  is 
attacked  by  a  fungus  said  to  be  Oanodenna  applanatum,  the  habits  of  which 
are  discussed  In  this  connection. 

Sclerotinia  ricini  n.  sp.  parasitic  on  the  castor  bean  (Ricinus  com- 
munis) ,  G.  H.  Godfrey  (Phytopathology,  9  (1919),  No.  12,  pp.  565-567,  pis.  2). — 
A  description  is  given  of  S.  ricini  n.  sp.,  which  is  said  to  cause  a  serious  disease 
of  the  ca.stor  bean  in  extensive  plantings  in  Florida  and  other  southern  States. 

*'  Crack-neck  ":  A  nonparasitic  disease  of  chrysanthemums,  G.  H.  Chap- 
man (Phytopathology,  9  (1919),  No.  11,  pp.  532-534,  pl-  i).— This  term  is  ap- 
plied to  a  trouble  occurring  on  fancy  forced  chrysanthemums  and  to  a  less 
extent  on  ordinary  potted  ones.  It  is  characterized  usually  by  a  horizontal 
rupturing  of  the  stem  or  neck  just  below  the  flower  head.  Occasionally  a 
longitudinal  splitting  occurs,  but  this  condition  is  rather  infrequent.  The  con- 
dition capable  of  producing  cracking  of  the  necks  appears  to  be  related  to  tem- 
perature and  moisture,  and  it  is  suggested  that  the  night  temperatures  be  raised 
as  much  as  po.ssible  consistent  with  the  best  development  of  the  plants,  and 
that  during  dull  weather  water  be  withheld  as  much  as  possible. 

Frost  necrosis  of  tulip  leaves,  L.  R.  Jones  and  M.  Miller  (Phytopathology, 
9  (1919),  No.  10,  pp.  Jf75,  ^76,  fig.  1). — A  description  is  given  of  injury  to  Dar- 
win tulips  attributed  to  frost.  The  injury  is  characterized  by  the  appearance 
of  small  spots  on  or  between  the  veins,  the  lesions  resembling  those  due  to 
bacteria.  No  evidence  of  bacterial  invasion,  however,  was  found,  and  it  is 
considered  that  frost  was  the  cause  of  the  trouble. 

A  Tnberculariaceae  on  box,  F.  Morel^^u  (Bui.  Trimest.  Soc.  Mycol.  France, 
35  (1919),  No.  1-2,  pp.  12-14,  flff^-  4)- — Box  in  the  English  garden  at  Chateau 
Fontainbleau  was  attacked  April,  1915,  by  a  number  of  parasites,  among  them 
Volutella  buxi,  which  is  here  briefly  discussed  in  this  connection. 

The  overwintering  of  Cronartium  ribicola  on  Ribes,  M.  W.  Taylor  (Phy- 
topathology, 9  (1919),  No.  12,  p.  575). — The  author  reports  inoculations  made  of 
Ribes  plants  with  spores  taken  from  the  leaves  of  Ribes  nigrum  collected  on 
March  25,  1919.  After  about  12  days  uredinia  were  noted  on  the  inoculated 
leaves.  This  seems  to  confirm  the  conclusion  that  C.  ribicola  may  occasionally 
overwinter  on  dead  currant  leaves. 

ECONOMIC  ZOOLOGY— ENTOMOLOGY. 

Mammals  of  Panama,  E.  A.  Goldman  (Smithsn.  Misc.  Collect.,  69  (1920), 
No.  5,  pp.  309,  pis.  39,  figs.  24;  rev.  in  Jour.  Mammalogy,  1  (1920),  No.  4,  pp.  188, 
189). — This  summary  of  knowledge  of  the  mammal  forms  of  Panama  is  based 
mainly  upon  material  gathered  by  the  author,  in  the  course  of  a  biological  survey 
of  the  Panama  Canal  Zone  in  1911  and  1912  by  the  U.  S.  Department  of  Agri- 
culture in  cooperation  with  the  War  Department,  working  under  the  auspices 
of  the  Smithsonian  Institution. 
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In  an  introrliiction  field  investigations  of  the  author  and  the  work  conducted 
by  others  are  considered.  This  is  followed  bj'  an  account  of  the  physiography 
of  Panama  and  the  faiinal  relations,  three  life  zones,  namely,  lower  tropical, 
upper  tropical,  and  temperate,  being  considered.  A  list  is  given  of  the  forms 
recognized.  A  general  account  of  the  mammals,  of  which  175  .species  and 
subspecies  are  recognized,  takes  up  the  greater  part  of  the  work  (pp.  44-235). 
An  annotated  bibliography  which  comprises  77  titles  of  the  principal  pub- 
lications bearing  upon  the  mammals  of  Panama,  especially  those  dealing  ex- 
clusively with  species  inhabiting  the  region,  covering  10  pages  (pp.  235-245), 
and  a  general  index  of  43  pages,  are  included.  A  map  15  by  27  in.  showing 
the  provisional  life  zones  of  Panama,  prepared  by  the  author,  is  attached. 

The  review  is  by  J.  A.  Allen. 

Plague  in  California  ground  squirrels,  W.  T.  Hakrison  (Mo.  Bui.  Dept. 
Agr.  Calif.,  9  {1920),  No.  5-6,  pp.  187-194).— A  brief  discussion  of  the  occur- 
rence and  eradication  work  with  thig  disease  in  the  ground  squirrel  in  Cali- 
fornia. 

An  introduction  to  entomology,  J.  H.  Comstock  (Ithaca,  N.  Y.:  The  Corn- 
stock  Pub.  Co.,  1920,  2.  eel.,  pp.  IX +220,  figs.  220).— This  first  part  of  a  second 
fully  rewritten  edition  of  the  work  first  published  in  1888  deals  with  the  struc- 
ture and  metamorphosis  of  insects. 

Proceedings  of  the  Entomological  Society  of  Nova  Scotia  for  1919 
(Proc.  Ent.  Soc.  Nora  Scotia,  No.  5  (1919),  pp.  1-94,  Pl^-  4)-— Papers  presented 
at  the  fifth  annual  meeting  of  this  society  include  the  following:  The  Chloral 
Hydrate  Method  of  Preserving  Insects  for  Dissection,  by  J.  D.  Tothill  (pp. 
8-10)  ;  Notes  on  the  Life  History,  Habits,  and  Control  of  the  Pea  Moth  (Lrt.s- 
peyresia  nigricana  Steph.),  by  W.  H.  Brittain  (pp.  11-20)  ;  The  Use  of  White 
Arsenic  as  an  Insecticide  in  Bordeaux  Mixture,  by  G.  E.  Sanders  and  A.  Kel- 
sall  (pp.  21-33)  ;  Notes  on  the  Life  History  of  Two  Chrysomelids  [GaleniccUa 
6-vittata  Lee,  Chrysomela  higsbyana  Kirby],  by  W.  E.  Whitehead  (pp.  34-40)  ; 
Experiments  in  the  Control  of  the  Cabbage  Maggot  (Chortophila  brnssircr 
Bouche),  by  W.  H.  Brittain  (pp.  41-66)  ;  Notes  on  the  Life  History  and  Nynrphal 
Stages  of  Entylia  bactriana  Germar,  by  W.  E.  Whitehead  (pp.  67-72)  :  The 
Occurrence  of  the  Apple  Sucker  (Psyllia  mali  Schmidbg.)  in  Nova  Scotia,  by 
W\  H.  Brittain  (pp.  73-76)  ;  and  A  Further  Report  of  the  New  Copper — Arsenic 
Dust,  by  G.  E.  Sanders  and  A.  Kelsall  (pp.  77-94). 

Factors  influencing  fumigation  results,  R.  S.  Woglum  (Calif.  Citrogr.,  5 
(1920),  No.  11,  p.  345). — This  is  an  address  delivered  by  the  author  in  July, 
1920,  at  Covina,  Calif. 

[Economic  insects  in  South  Dakota]  (State  Ent.  S.  Dak.  Circ.  1919,  Nos. 
9,  pp.  10,  figs.  2;  10.  pp.  6,  figs.  S;  11,  pp.  5,  fig.  1;  12.  pp.  6,  figs.  2;  13,  pp.  7,  fig. 
1;  lit,  pp.  8.  fig.  1;  15,  pp.  7.  figs.  2;  16,  pp.  6,  figs.  5;  17,  pp.  .'/,  fig.  i).— These 
circulars  in  continuation  of  those  previously  noted  (E.  S.  R.,  41,  p.  .58)  deal  with 
Cabbage  Worms,  Currant  and  Gooseberry  Worms,  Currant  and  Gooseberry 
Lice,  The  Striped  Cucumber  Beetle,  The  Colorado  Potato  Beetle,  The  Melon 
Aphis,  The  Bean  Weevil,  The  Potato  Flea  Beetle,  and  The  Common  Stalk  Borer, 
respectively,  all  by  H.  C.  Severin. 

Annual  loss  caused  through  insects  in  British  Guiana,  L.  D.  Cleaee,  jr. 
(Jovr.  Bd.  Agr.  Brit.  Guiana,  IS  (1920),  No.  3,  pp.  115-126).— Thi»  account  in- 
cludes a  tabulated  list  of  the  produce  and  value  of  crops,  with  the  loss  due  to 
insects  during  the   year   1917. 

"  From  the  figures  given  it  is  estimated  that  the  annual  loss  caused  to 
the  colony  through  insect  attacks  on  agricultural  products  is  $4,280,702.  With, 
an  estimated  population  of  300,000,  this  works  out  at  an  annual  loss  of  $14  per 
capita  of  the  inhabitants." 
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Some  potato  inserts  and  how  to  fight  thorn  successfully,  C.  H.  HAni.KY 
(Potato  Map.,  S  {1920),  Ao.  1,  pp.  6,  7,  86,  flg.s.  J).— This  is  a  popular  account. 

Annotated  list  of  the  injurious  and  beneficial  insects  of  the  avocado  in 
Florida,  G.  F.  Mo/nettk  {Flu.  Buygisi,  3  (1919),  No.  3,  pp.  ^5-//«).— The  pests 
of  the  avocado  briefly  considered  include  the  avocado  white  fly  (Trialcurodcs 
ftoridcnsi-s  Q.)  ;  avocado  red  .spider  mite  (TctranycliuH  yotliersi  McG.)  ;  green- 
house thrips;  dictyosperniuni  scale  (ChrysomphaJufi  dictyospermi  IMorg. )  ; 
black  scale;  co.-onut  nicaly  bug  (Pseudococrus  nipie  Mask.);  pyriforin  scale; 
Fninklmiclla  ccphdlica  nuiaonii  Watson;  avocado  leaf  hopper  (Empoasca  minu- 
onla  Ball)  ;  avocado  leafroller  (Gracilaiia  sp.)  ;  cotton  staiiier  {Dysdercus 
sulnrellus  H.  Schf.)  ;  avocado  tingid  (Acysta  perseoe  Held)  ;  Anomala  undulata 
Mels. ;  Caulophilus  latinasus;  Sparganothis  (Platynata)  sp. ;  Lypsimena  fuscnta 
Lee;  ElapTiidUm  inerme  Newin. ;  and  several  insects  of  minor  importance. 
Beneficial   insects  are  also   listed. 

Orthoptera  of  Northeastern  America,  W.  S.  Bt^atciiley  (Indiaiuipolift, 
Ind.:  The  Nuturc  Pub.  Co.,  1920,  pp.  784.  pl-  1,  fios.  25J, ;  rev.  in  Ent.  News  31 
(19.i0),  pp.  2,i')-.i37). — This  manual  is  an  outgrowth  or  expansion  of  the  author's 
Orthoptera  of  Indiana  *  published  in  1903  and  long  since  out  of  print.  It  aims 
to  furnish  means  for  identifying  any  species  of  orthoptera  occurring  in  the 
United  States  east  of  the  Mississ-ippi  River  and  Canada,  east  of  the  ninetieth 
meridian.  Keys  to  families,  subfamilies,  tribes,  genera,  and  species  are  an  im- 
portant feature.  Three  hundred  and  fifty-three  species  and  .58  varieties  are 
recognized.  The  area  and  life  zones  covered  are  briefly  considered.  Following 
ilie  de.scription  of  each  species  are  notes  on  its  distribution,  food  habits,  song, 
etc.  A  21-page  bibliography  of  the  works  cited,  a  glossary  of  terms  used  in 
the  text,  an  index  to  synonyms  and  new  generic  assignments  as  recognized  in 
the  work,  and  a  general  index  are  included. 

The  review  is  by  J.  A.  G.  R[ehn]. 

Coconut  scale  (Aspidiotus  sp.)  (Fiji  Dept.  Agr.  Circ.,  1  (1920),  No.  1,  pp. 
6,  7). — Examinations  made  on  the  islands  of  Vatulele  and  Malolo  resulted  in 
the  finding  of  22  scale-infested  groves  of  coconut  on  Vatulele  but  none  on  the 
two  Malolo  islands.  Scale  was  also  found  on  coconut  on  Yitilevu  and 
Wakaj'a.  The  leaf  miner  Proniccotheca  reichii  was  found  to  be  doing  a  great 
(leal  of  Injury  to  coconut  leaves  on  all  the  islands  visited,  on  some  palms  prae- 
tically  every   leaf  being  attacked. 

The  relation  of  phototropism  to  swarming  in  the  honeybee  (Apis  melli- 
fera  L.),  D.  E.  Minnich  (Psychobiology,  2  (1920),  No.  2,  pp.  177-180).— "  The 
evidence  seems  clear  that  although  phototropism  may  be  an  important  feature 
of  swarm  behavior,  it  is  neither  peculiar  to  this  activity  nor  the  primary 
causal  agent  of  it." 

Classification  and  morphology  of  the  bumble  bees  of  central  Europe, 
E.  ICkuger  (Zool.  Jahrb.,  Abt.  System.,  Georg.  u.  Biol.  Thiere,  42  (1920),  No. 
5-6,  pp.  289-464,  figs.  8).— Part  I  (pp.  292-371)  of  this  paper  deals  with  the 
plastic  characteristics  of  bumble  bees,  while  Part  II  (pp.  372—162)  consists  of 
descriptions  of  species  of  the  genus  Bombus,  of  which  33  are  recognized.  A 
bibliography  of  19  titles  is  included. 

The  feeding  habits  of  pseudomyrmine  and  other  ants,  W.  M.  Wheei.er 
and  I.  W.  Baiixy  (Tnin.<i.  Amer.  Phil.  Soc,  n.  ser.,  22  (1920),  No.  4,  pp.  235- 
279,  pl.t.  5,  figs.  6). — This  account  is  based  upon  a  review  of  the  literature  and 
personal  obsenation.     A  bibliography  of  61  titles  is  appended. 

Scale  insects  of  the  Santa  Cruz  Peninsula,  G.  F.  Ferris  (Stanford  ruiv. 
Pub.,  Univ.  Ser.  Biol.  Sci.,  1  (1920),  No.  1.  pp.  57,  figs.  .'?5).— The  author  records 
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92  species  as  occnrring  in  the  Santa  Cruz  Peninsula,  of  which  5  are  described 
as  new.     A  synonymical  list  of  the  species  is  included. 

Note  on  the  Indian  peach  aphis  (Anuraphis  helichrysi  Kalt. )«  A.  C. 
Bakee  (Mo.  Bui.  Dept.  Agr.  Calif.,  9  (1920),  No.  5-6,  p.  203).— This  aphis  is  now 
known  to  occur  from  Washington  State  south  to  California  and  across  into 
Colorado.  While  found  during  the  past  two  years  on  one  or  more  of  its  summer 
hosts,  various  weeds  of  the  family  Compositse,  recent  collections  are  said  to 
have  been  received  from  plum  trees  in  the  north  Pacific  region.  It  has  been 
reported  by  Das  to  be  very  destructive  to  peaches  in  northern  India. 

Experimental  investigation  of  louse  control,  A.  Hase  (Ztschr.  Hyg.  u. 
Infektioiiskrank.,  81  (1916),  No.  2,  pp.  Si 9-378). — This  paper  includes  a  bibliog- 
raphy of  11  pages. 

The  use  of  corn  as  a  trap  crop  for  the  cotton  bollworm,  A.  W.  Moebxll 
(Aris.  Agr.  Col.  Ext.  Circ.  SO  (1920),  pp.  3-10,  Jigs.  3). — In  the  present  account 
the  author  presents  information  on  the  trap  crop  method  of  bollworm  control, 
which  is  the  only  method  the  practicability  and  effectiveness  of  which  in 
Arizona  has  thus  far  been  demonstrated. 

The  use  of  corn  as  a  trap  crop  for  the  cotton  bollworm  in  Arizona  was  tested 
in  1914  by  H.  B.  Atha  in  an  Egyptian  cotton  field  near  Glendale,  the  results 
being  strikingly  successful.  Rows  of  corn  planted  in  May  at  intervals  of  about 
300  ft.  through  a  field  of  Egyptian  cotton  gave  practically  perfect  protection  to 
the  cotton.  Observations  made  in  southern  Arizona  indicate  that  corn  produc- 
ing fresh  silks  through  the  month  of  June  and  half  of  July  is  not  detrimental 
to  near-by  cotton  and  may  be  a  great  benefit  to  the  cotton  crop  in  a  near-by 
field.  It  is  recommended  that  the  time  of  first  planting  of  corn  be  advanced  in 
Arizona  so  that  it  will  be  in  silk  during  the  month  of  July  as  well  as  August. 

The  sugar  cane  borer  and  its  control,  R.  S.  Kasahgode  (Dept.  Agr.  Bom- 
bay Bui.  94  (1919),  pp.  [2] +10,  pis.  3). — This  paper  on  the  sugar  cane  borer 
of  western  India  deals  in  the  main  with  Diatrcea  auricilia. 

Report  of  the  spruce  budworm,  M.  W.  Blackman  ([Atigusta] :  Maine 
Forestry  Dept.,  1919,  pp.  10). — This  is  a  brief  account  of  Tortrix  fumiferana 
Clemens,  the  most  serious  pest  of  spruce,  fir,  and  hemlock  in  Maine,  based  upon 
investigations  by  the  author  including  a  week  in  the  forests  of  Piscataquis 
County,  several  days  in  the  Rangeley  Lake  region,  and  a  week  in  observation 
in  the  coast  region  from  Bangor  to  Kittery  Point.  A  bulletin  on  this  insect 
from  the  Maine  Experiment  Station  by  Johannsen  has  been  noted  (E.  S.  R.,  29, 
p.  255). 

The  outbreak  which  has  taken  place  since  1911  is  a  much  more  serious  and 
destructive  one  than  that  which  occurred  30  years  ago,  as  reported  upon  by 
Packard.^  In  the  infestation  which  reached  its  apex  in  1878-79,  this  insect, 
probably  a  native  of  this  country,  though  well  known  in  England,  was  responsi- 
ble for  the  death  of  a  large  percentage  of  red  spruce  in  the  Casco  Bay  region 
and  in  many  other  localities  along  the  coastal  area  of  Maine  from  Portland  to 
Rockland.  The  present  outbreak  comprises  not  only  the  coast  regions  but  prac- 
tically every  wooded  area  of  the  State,  the  greatest  amount  of  damage  having 
occurred  in  the  inland  portions,  especially  in  Somerset,  Piscataquis,  Aroostook, 
and  Washington  Counties,  in  regions  remote  from  the  coast  and  covered  with 
dense  forests  of  spruce,  balsam,  fir,  and  mixed  hardwoods. 

Attention  is  first  attracted  to  it  in  the  spring  or  early  summer  by  the  wilted 
or  blighted  appearance  of  the  new  growth  at  the  ends  of  the  branches  and  twigs 
of  spruce  and  balsam.     Investigations  have  shown  the  weakened  trees  to  be 

lU.  S.  Bnt.  Comn.  Rpt.  5    (1890),  p.  830. 
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attacked  by  a  nxinibor  of  other  insect  enemies.     The  destructive  worli  of  the 
budworm  is  said  to  be  decidedly  on  tlie  decrease  at  the  present  time. 

On  some  forest  Lepidoptera,  with  descriptions  of  new  species,  larvae, 
and  pupa.',  C.  Heinkich  (Froc.  U.  S.  Natl.  Mas.,  57  (W20},  pp.  53-96,  pin.  IS). — 
Sixteen  species  and  three  varieties,  representing  eleven  genera,  are  described  as 
new,  quite  a  number  being  of  economic  importance.     The  genus  To.sca  is  erected. 

Coccobacillus  inscctorum  malacosoniae  (n.  sp.).  a  pathogen  from  the 
blood  of  the  caterpillar  of  Malacosonia  castrensis  L.,  Hoixande  and  P.  Ver- 
NiEK  (Compt.  Rend.  Acad.  Sci.  [Paris],  111  {1920),  No.  S,  pp.  206-208) .—Tlw 
organism  here  described  as  new  was  isolated  in  May,  1920,  from  the  blood  of 
living  caterpillars  of  At.  castrensis  L.,  for  which  it  is  said  to  be  very  pathogenic. 
Fifty  per  cent  of  the  caterpillars  collected  on  Poterium  sanguisorba  in  the 
vicinity  of  Nancy  were  infected.  The  caterpillars  of  M.  castrensis  and  Vanessa 
urticw  are  killed  in  24  hours  when  the  organism  is  ingested  or  is  introduced  into 
the  blood  stream.  The  caterpillars  of  M.  [Boinbyx]  neustria  are  killed  in  12 
hours  after  its  injection  into  the  blood ;  when  ingested  a  mortality  of  but  30  to 
63  per  cent  resulted.  It  is  not  pathogenic  for  the  guinea  pig  when  introduced 
Intraperitoneally  in   large  numbers. 

Insect  life  on  sewage  filters,  W.  H.  Parkinson  and  H.  D.  Bell  (London: 
The  Sanitary  Publishinfi  Co.,  Ltd.,  pp.  y///+6//,  pi.  1,  figs.  IS;  abs. 
in  Nature  [London].  JOS  {1920),  No.  2631.  p.  Z3i).— This  small  book  deals 
mainly  with  the  podurid  (springtail)  Achorntes  viaticus  L.  in  relation  to  the 
efiiciency  of  sewage  filters,  where  it  is  very  frequently  found  in  large  numbers. 
The  authors'  experiments  are  thought  to  prove  that  Achorutes  attacks  and  con- 
sumes the  colloidal  growth  which  often  chokes  .the  upper  layers  of  the  filters, 
and  in  this  way  enables  a  larger  volume  of  sewage  to  be  purified  than  is  pos- 
sible when  this  insect  is  not  present.  Analyses  of  the  effluents  produced  by  two 
filters  showed  that  in  the  one  where  Achorutes  was  excluded  the  purification 
effected  was  less  than  in  the  other  filter,  but  when  the  insects  were  added  to 
the  first  filter  nitrification  improved  at  once. 

The  ox  warbles  and  their  agricultural  importance,  E.  Fritsche  {Natur- 
wissenschaften,  8  {1920),  No.  27,  pp.  523-529) .—This  is  a  general  discussion  with 
reference  to  the  literature. 

Use  of  trioxymethylene  powder  for  the  destruction  of  Anopheles  larvae, 
E.  RouBAUD  {Coinpt.  Rend.  Acad.  Sci.  [Paris],  170  {1920),  No.  25,  pp.  1521, 
1522). — The  fact  that  petroleum  and  other  materials  used  in  the  control  of 
mosquito  larvse  are  more  or  less  injurious  to  fish,  and  render  water  thus  treated 
unfit  for  consumption  by  cattle,  led  to  the  investigations  here  reported. 

It  was  found  that  when  powdered  formalin  is  placed  upon  the  surface  it 
becomes  uniformly  diffused,  the  traces  at  the  surface  being  sufticient,  when 
Ingested,  to  destroy  the  surface-living  Anopheles  larvae.  By  the  end  of  a  period 
varying  from  5  to  20  minutes  the  larvae  swim  by  small  convulsive  jerks,  progres- 
sively lose  their  mobility,  and  become  inert,  the  intensity  of  the  effect  depending 
upon  the  quantity  of  the  powder  ingested.  Culex  larvre,  which  feed  at  the  sur- 
face, and  other  invertebrates  and  vertebrates  occurring  in  pools  are  not  affected 
by  it.  Thus,  the  action  upon  Anopheles  larvse  is  specific  and  comparable  to  that  of 
quinin  upon  the  malarial  Plasmodia.  The  powdered  formalin  is  said  to  be 
effective  in  minimum  amounts,  0.25  gm.  being  sufiicient  to  cover  effectively  a 
square  meter  of  surface. 

Conditions  affecting  the  nutrition  of  Anopheles  maculipennis  in  France 
and  the  role  of  cattle  in  malarial  prophylaxis,  E.  Rouiiaud  {Ann.  Inst.  Pas- 
teur, 34  {1920),  No.  //,  pp.  181-228).— This  is  a  more  extended  report  of  tlie 
author's  investigation  than  that  previously  noted  (E.  S.  R..  43,  p.  454). 
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Experimental  inoculation   of  malaria  by   means   of  Anopheles  liidlowi, 

S.  T.  Darling  (Jnur.  E.rpt.  Med.,  32  (1920),  No.  3,  pp.  313-32!),  pis.  .?).— "Three 
persons  were  experimentally  inoculated  with  malaria  by  means  of  ,4.  Ivdlowi 
reared  from  larvjc  and  infected  with  a  pure  strain  of  subtertian  Plasmodium 
(Plasmodium  falciparum),  thus  proving  that  there  exists  no  mechanical  im- 
pediment or  obstacle  to  the  free  exit  of  sporozoites  from  the  salivary  ducts  or 
proboscis.  In  the  dissection  of  infected  mosquitoes  there  were  no  evidences 
of  degenerated  zygotes.  Sporozoites  appeared  promptly  in  the  salivary  glands 
(9  to  12  days).  Inoculation  occurred  with  ease  either  in  an  interrupted  feed- 
ing or  after  mosquitoes  had  been  fed  twice  previously.  The  period  of  incuba- 
tion was  14  and  IS  days.  The  clinical  manifestations  were  more  severe  in  the 
subject  that  had  never  been  infected  with  malaria  previously,  while  the  splenic 
enlargement  was  most  pronounced  in  the  subject  infected  after  a  long  interval 
of  freedom  from  malaria.  In  a  third  subject  already  suffering  from  tertian 
malaria,  there  was  only  the  slightest  evidence  of  physical  illness  elicited  by  the 
superimposed  subtertian  infection ;  his  temperature,  however,  became  duly 
elevated. 

"  The  type  of  febrile  reaction  in  the  two  uncomplicated  cases  was  at  first  ter- 
tian, becoming  quotidian  later,  and  this  phenomenon  in  a  pure  strain  leads 
strongly  to  the  supposition  that  P.  falciparum  possesses  inherently  both  ter- 
tian (or  subtertian)  and  quotidian  tendencies,  as  well  as  its  well-known  tenden- 
cies to  cause  fever  of  the  irregularly  remittent  or  continued  type.  The  creation 
of  a  .specific  Plasmodium  to  account  for  clinical  forms  of  sestivo-autumnal  or 
subtertian  malaria  having  a  quotidian  periodicity  is  probably  unwarranted. 

"  In  consideration  of  the  facility  with  which  this  species  can  be  infected  and 
man  inoculated  experimentally,  the  occurrence  of  naturally  infected  wild 
specimens,  and  the  positive  epidemiological  evidence,  there  should  no  longer 
exist  in  the  minds  of  sanitarians  any  doubt  as  to  its  being  a  malarial  carrier. 
Operations  against  this  species  can,  therefore,  be  recommended  without  reserva- 
tion and  should  be  carried  out  without  delay." 

A  new  species  of  Phyilotreta,  F.  H.  Chittenden  (Jour.  Wash.  Acad.  Sci., 
10  (1920),  No.  13,  pp.  389,  390,  fig.  1).— Phyilotreta  utana  n.  sp.,  has  been  ob- 
served to  attack  sugar  beet  in  Utah  and  to  be  abundant  in  a  beet  field  over- 
grown with  hedge  mustard,  on  which  it  was  also  taken.  It  is  recorded  as 
occurring  at  Logan,  Alta,  and  Park  City,  Utah ;  Elko,  Nev. ;  and  Corvallis,  Oreg. 

Wood-boring  beetles  of  black  locust,  O.  W.  Rosewaij>  (Canad.  Ent.,  52 
(1920),  No.  9,  p.  203). — A  list  is  given  of  eight  species  of  beetles  reared  from 
Robinia  pseudacacia  at  Baton  Rouge,  La. 

Larvae  of  North  American  beetles  of  the  family  Cleridfp,  A.  G.  Roving 
and  A.  B.  Champlain  (Proc.  U.  S.  Natl.  Mus.,  57  (1920),  pp.  575,  6-',n,  pis.  12). 

The  influence  of  chemical  constitution  on  the  toxicity  of  organic  com- 
pounds to  wirevvorms,  F.  Tattersfield  and  A.  W.  R.  Roberts  (Jour.  Agr.  Sci. 
[England],  10  (1920),  No.  2,  pp.  199-232).— This  is  a  report  of  work  at  the 
Rothamsted  Experimental  Station. 

"  The  relationship  between  chemical  constitution  and  toxicity  to  wireworms 
[Agriotes]  of  organic  compounds  is  found  to  be  of  a  twofold  nature.  The 
general  effect  of  a  group  of  compounds  of  the  same  type  is  directly  determined 
by  the  chemical  constitution  of  the  type.  The  particular  effects  of  individual 
members  of  the  groups  are  limited  by  their  physical  properties,  such  as 
volatility,  etc.,  which  may  be  regarded  as  indirect  consequences  of  their  chemical 
constitution. 

"  The  aromatic  hydrocarbons  and  halids  are  on  the  whole  more  toxic  than 
the  aliphatic  hydrocarbons  and   halids.     The  groups   that   influence   toxicity 
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most  when  intrndiicod  sinply  into  tho  l»oiizt>no  rinp  jiro  in  order  of  ImportJince 
the  methylamido  (most  effective),  dimethylamido,  hydroxy,  nitro,  amido, 
iodin,  bromin,  chlorin,  methyl  groups  (least  effective).  But  this  order  is 
moditied  in  presence  of  another  group;  thus,  when  there  is  a  CHs  already  present 
in  the  ring,  the  order  becomes  chlorin  (side  chain),  amido,  hydroxy,  chlorin 
(ring),  methyl.  Clilorin  and  hydroxy  groups  together  give  rise  to  highly 
poisonous  substances  considerably  more  effective  than  where  present  separately. 
The  association  of  chlorin  and  nitro  groups  in  chloropicrin  gives  rise  to  one 
of  the  most  toxic  substances  tested.  Methyl  groups  substituted  in  the  amido 
group  of  aniline  increase  toxicity  more  than  if  substituted  in  the  ring.  Com- 
pounds with  irritating  vapors  have  usually  high  toxic  values,  e.  g.  allyl 
isothiocyanate,  chloropicrin,  benzyl  chlorid. 

"The  toxic  values  of  these  substances  are  not  closely  correlated  with  their 
vapor  pressures  or  rates  of  evaporation.  Tliere  is  a  fairly  close  relationship 
between  toxicities  and  the  vapor  pressures,  rates  of  evaporation,  and  volatili- 
ties of  compounds  of  the  same  chemical  type.  In  a  series  of  similar  compounds 
decreases  in  vapor  pressure  and  in  volatility  are  associated  with  an  increased 
toxicity.  A  possible  explanation  is  that  condensaticm  or  adsorption  takes  place 
along  the  tracheal  system  when  insects  are  submitted  to  the  action  of  these 
vapors.  On  exposure  once  more  to  the  open  air  these  vapors  diffuse  out  into 
the  atmosphere,  the  rate  at  which  they  do  so  being  a  measure  of  the  rapidity 
with  which  the  insect  recovers.  A  limit  is  put  upon  toxicity  by  the  decrease 
in  vai)or  pressure  when  it  sinks  too  low  to  allow  a  toxic  concentration  in  the 
vapor  phase. 

"  Chemically  inert  compounds  boiling  above  170°  C.  are  generally  uncertain 
in  their  poisonous  effect  on  wireworms  after  an  exposure  of  1,000  minutes  at 
1")°.  Nearly  all  organic  compounds  boiling  above  215°  are  uncertain  in  their 
action,  while  those  boiling  above  245°  are  nontoxic.  These  limits  depend  on  the 
resistance  of  the  insect,  the  length  of  exposure,  and  the  temperature  at  which 
the  experiment  is  carried  out." 

The  ribbed  pine-borer  (Rha<>;iiim  lineatum  Oliv. ),  W.  N.  Hess  (Neio 
York  Coniell  Sta.  Mem.  SS  (1920),  pp.  367-Ml,  pi.  1,  figs.  6).— This  is  an  ac- 
count of  one  of  the  commonest  and  most  widely  distributed  species  of  ceram- 
bycids  occurring  in  North  America,  being  especially  abundant  in  the  vicinity  of 
central  Pennsylvania  and  about  Ithaca,  N.  Y.,  where  the  study  was  conducted. 
The  species,  which  was  originally  described  in  1795,  is  commonly  and  widely 
distributed  throughout  the  greater  part  of  North  America,  and  probably  ranges 
in  distribution  from  northern  Mexico  to  central  Canada,  extending  across  the 
continent  from  coast  to  coast  wherever  pine  is  found.  In  New  York  and  Penn- 
sylvania all  the  ccmimon  species  of  pine  are  attacked  by  it,  the  white  pine, 
pitch  pine,  and  red  pine  being  most  commonly  found  infested.  The  author  has 
never  found  it  to  infest  other  conifers,  such  as  larch  and  spruce,  though  he 
considers  it  possible  that  they  may  be  attacked  by  it. 

In  the  strict  .sense  it  can  hardly  be  considered  as  an  insect  of  economic  im- 
portance in  so  far  as  any  damage  to  living  pines  is  concerned.  Its  attack  is 
limited  to  the  region  of  the  inner  bark  and  the  outer  sapwood,  and  it  doubt- 
less causes  considerable  damage  to  recently  dead  timber.  Its  excavations  are 
usually  extensive,  and  as  a  result  the  bark  is  frequently  loosened,  allowing 
moisture  to  enter.  Water  having  once  gained  access  is  held  by  the  large  masses 
of  frass.  which  furnish  a  condition  favorable  to  fungus  growth,  thus  hastening 
the  decay  of  the  tree.  "  During  the  second  and  third  years  after  the  trees  die 
the  exit  boles  made  by  the  emerging  adults  admit  large  qiiantities  of  water, 
other  insects,  and  fimgi.  by  means  of  which  the  log  is  soon  rendered  useless 
for  commercial  purposes." 
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The  adnlt  beetle  usually  emerges  durinc  the  last  week  In  April  and  then  he- 
comes  a  pollen  feeder,  feeding  on  such  flowers  as  the  dogwood,  notwithstanding 
the  fact  that  previous  to  emergence  the  adult  feeds  on  the  bark.  The  eggs  are 
deposited  in  crevices  between  the  layers  of  the  corky  outer  bark,  in  masses  of 
from  1  to  25  or  more.  Ovipositlon  continues  from  about  the  middle  of  May 
until  the  last  of  June  or  the  first  of  July,  from  120  to  165  eggs  being  deposited 
by  a  single  female.  The  eggs  hatch  in  from  eight  to  ten  days,  when  the  larvae 
at  once  work  their  way  through  the  bark  and  feed  on  the  tissues  of  the  cam- 
bium layer.  Two  years  are  required  for  the  completion  of  the  cycle,  the  first 
winter  being  spent  in  the  larval  stage,  and  toward  fall  of  the  second  year  the 
larvaj  transform  to  puppe.  Pupation  begins  the  latter  part  of  August  and  con- 
tinues until  late  in  October,  from  16  to  30  days  or  longer  being  required  for  the 
transformation.  About  three  weeks  later  they  transform  to  adults,  remain  in 
the  pupal  cells  over  winter,  and  emerge  the  following  spring. 

So  far  as  known,  the  species  has  never  been  found  to  infest  healthy  trees 
or  trees  that  have  been  dead  for  more  than  three  years.  They  have  been 
found  from  the  very  base  of  the  stumps  of  the  infested  tree  to  near  the  top, 
where  the  trees  were  about  6  in.  in  diameter,  but  were  seldom  seen  above  this, 
and  never  in  limbs  unless  these  happen  to  be  very  large. 

Among  the  natural  enemies  mentioned  are  a  larval  parasite,  Atanycolus  sim- 
plex Cress.,  which  seems  fairly  effective  in  reducing  the  number  of  the  species, 
especially  in  Pennsylvania,  where  as  many  as  5  per  cent  of  the  larvae  are  found 
infested.  The  insect  can  be  artificially  controlled  by  cutting  all  recently  killed 
pines  and  removing  bark  before  the  first  of  March. 

Cotton  boll  weevil  control  by  the  use  of  poison,  B.  R.  Goad  and  T.  P.  Cas- 
siDY  (U.  S.  Dept.  Agr.  Bui.  875  (1920),  pp.  3i).— This  is  a  general  summary  of 
Information  on  the  present  status  of  knowledge  of  the  control  of  the  boll  weevil 
by  means  of  dusting  with  calcium  arsenate,  and  includes  information  gained 
as  the  result  of  experiments  conducted  since  the  publication  of  the  bulletin  by 
the  senior  author  previou.sly  noted  (E.  S.  R.,  39,  p.  767).  It  deals  with  the 
principles  governing  poisoning  operation,  kind  of  poison  to  use,  how  to  apply 
poison,  number  of  applications,  time  to  stop  poisoning,  organization  of  poison- 
ing operation,  dusting  machinery  to  use,  a  Fai-mers'  Bulletin  on  which  has  been 
previously  noted  (E.  S.  R.,  42,  p.  786),  features  to  be  noted  in  purcha.sing 
cotton-dusting  machinery,  cost  of  poisoning,  gains  to  be  expected  from  poison- 
ing, advisability  of  poisoning  under  present  conditions,  and  control  of  the  cot- 
ton leafworm  and  fall  army  worm  with  calcium  arsenate.  It  is  stated  that 
where  poisoning  "  has  been  conducted  on  an  individual  field  basis  requiring  in 
the  neighborhood  of  four  applications,  it  has  been  found  that  the  cost  of  poison, 
labor  of  application,  and  reasonable  depreciation  on  the  investment  for  machin- 
ery has  been  in  the  neighborhood  of  $7  to  $10  per  acre  for  the  season.  On  a 
large  plantation  basis  the  investment  in  poison  and  machinery  has  naturally 
been  lower,  but  the  additional  cost  of  supervision,  etc.,  has  generally  been  suf- 
ficient to  offset  this  difference.  At  present  prices,  it  is  hardly  safe  to  figure 
on  a  cost  of  less  than  $2  an  acre  per  application." 

Bees  and  their  relation  to  arsenical  sprays  at  blossoming  time,  W.  A. 
Price  (Indiana  Sta.  Bui.  247  (1920),  pp.  S-15,  figs.  7).— This  reports  upon  field 
and  laboratory  experiments  conducted  with  a  view  to  determining  the  amount 
of  soluble  arsenic  required  to  kill  a  honeybee,  whether  a  bee  working  upon  a 
mi:^ture  of  insoluble  arsenic  and  sii-up  takes  up  the  arsenic  particles,  and 
whether  bees  found  near  sprayed  trees  contain  arsenic  internally  that  accounts 
for  their  death. 

In  order  to  determine  the  fatal  dose  of  arsenic,  bees  were  fed  upon  a  sirup 
(40  per  cent  solution  of  cane  sugar)   to  which  was  added  soluble  arsenic  suf- 
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ficient  to  give  0.000581  gm.  to  each  gram  of  sirup.  The  examlnatlcm  of  dead 
bees  to  determine  the  presence  of  arsenic  was  made  by  the  Gutzeit  method, 
which  appears  to  be  sensitive  enougb  for  mo.st  do.ses  that  kill  bees,  although  it 
is  believed  that  some  very  small  fatal  doses  may  escape  detection. 

"A  very  small  amount  of  arsenic  (less  than  0.0000005  gm.  As-jOs)  is  a  fatal 
dose  for  a  bee.  The  time  re(iuirod  to  kill  the  bee  with  arsenic  depends  upon  the 
size  of  the  dose.  Some  expire  within  one  and  one-half  hours  from  the  time  of 
administration  of  the  poison,  others  linger  on  for  a  period  of  five  or  six  hours, 
most  of  those  observed  to  die  from  a  dose  gathered  in  the  field  did  so  within 
three  hours.  Bees  work  freely  on  sprayed  trees  in  the  open,  even  when  there  are 
unsprayed  trees  all  about.  The  mortality  in  the  check  cage  was  19  per  cent, 
as  compared  with  69  per  cent  in  the  lime-sulphur-arsenate  of  lead  sprayed  cage, 
and  49  per  cent  in  the  sulphur-arsenate  of  lead  dusted  cage.  For  the  sake  of 
the  bee,  fruit  trees  should  not  he  sprayed  while  in  full  bloom." 

Fertilization  in  the  honeybee,  G.  H.  Bishop  (Jour.  Expt.  Zool.,  SI  {1920), 
No.  2,  pp.  225-286,  figs.  6). — The  first  pai't  of  this  account  deals  with  the  male 
sexual  organs,  their  histological  structure,  and  physiological  functioning  (pp. 
225-260)  ;  the  second  part  with  the  disposal  of  the  sexual  fluids  in  the  organs 
of  the  fenmle  (pp.  267-280). 

Three  new  species  of  Indian  drynnid  parasites  of  rice  leaf  hoppers,  S.  A. 
RoHWEE  (Proc.  U.  S.  Natl.  Mas.,  57  {1920),  pp.  159-161,  pi.  1) .—Digonatopus 
lucidiis,  reared  from  a  nymph  of  the  jassid  rice  leaf  hopper  {Nephotettix  bi- 
punctatus  Fab.)  at  Pusa ;  Uaplogonatopus  orientalis,  reared  from  Sogata  species 
on  rice  at  Bilaspur ;  and  Pseudogonatopus  sogatea,  reared  from  Sogata  species 
on  rice  at  Pusa.  are  described  as  new. 

The  North  American  ichneumon  flies  of  the  tribes  Lycorini,  Polysphinc- 
tini,  and  Theroniini,  R.  A.  Cushman  {Proc.  U.  S.  Natl.  Mus.,  58  {1920),  pp. 
7-48,  pi.  1,  figs.  5). — Two  genera  and  eight  species  are  described  as  new. 

The  North  American  ichneumon  flies  of  the  tribes  Labenini,  Rhyssini, 
Xoridini,  Odontomerini,  and  Phyt()dietini,  S.  A.  Rohweib  {Proc.  U.  S.  Natl. 
Mus.,  57  {1920).  pp.  405-47 Jf,  figs.  13). — Among  the  species  here  described  as 
new  that  are  of  economic  importance  are  Labena  confusa  reared  as  a  parasite 
of  Thrincopyge  alacris  in  Texas  and  from  Chion  cinctus  at  Mount  Vernon,  Va. ; 
and  L.  confusa  minor,  reared  from  Chrysobothris  femorata  in  Washington, 
D.  C.  The  genera  Labenidea  and  Rhyssella  are  erected.  A  host  catalogue  and 
index  are  included. 

Descriptions  of  twenty-five  new  species  of  North  American  Hymenop- 
tera,  S.  A.  Kohwer  {Proc.  U.  S.  Natl.  Mus.,  57  {1920),  pp.  209-2S1). —Amon^ 
the  .species  of  economic  importance  here  described  as  new  are  species  of  Ten- 
thredinidae  and  the  parasites  Lissonota  evetrice,  parasitic  in  the  cocoons  of 
Evetria  taxifvliclla  in  the  Cheyenne  Mountains,  Colo.,  and  Ashlaud,  Oreg. ; 
L.  diroyctriw.  a  parasite  of  Dioryctriu  xunthcenobares  at  Patricks  Creek,  Calif.; 
L.  conocola,  parasitic  on  insects  living  in  the  cones  of  Abies  shastensis  at  Min- 
eral King,  Calif.;  Exochus  {Triclistus)  evetriw,  reared  as  a  parasite  of  the 
pupae  of  E.  taxifolicUa  and  E.  siskiyouana  at  Butte  Falls,  Grant  Pass,  and 
Ashland,  Oreg. ;  Mesoleius  gymnonychi,  parasitic  on  Gynmonychus  californicus 
Marl.,  at  Wenatchee,  Wash. ;  Excnterus  affinis,  reared  from  a  cocoon  of  Neodi- 
prion  sp.  feeding  on  Pinus  resinosa  in  Maine ;  and  Microtypus  dioryctriw,  a 
parasite  of  /).  xantlmnobdres  at  Patricks  Creek,  Calif. 

Notes  and  descriptions  of  species  of  Telenomus  having  ten-jointed  an- 
tennae (Hymenoptera;  Scelionidaj) ,  A.  M.  Wilcox  {Psyche,  27  {1920),  No. 
4,  pp.  78-81). — Notes  are  cited  on  four  species  of  this  genus,  of  which  two, 
T.  hemerocampoB  reared  from  eggs  of  Hemerocampa  leucostigma  Abb.  &  Sm. 
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in  New  Hampshire  and  T.  euproctidis  reared  from  the  eggs  of  Euproctis  con- 
spersa  Butl.  in  Japan,  are  described  as  new. 

The  North  American  ichneumon  flies  of  the  tribe  Acoenitini,  R.  A.  CusH- 
MAN  and  S.  A.  Rohweb  (Proc.  U.  S.  Natl.  Mus.,  57  {1920),  pp.  50S-52S,  figs. 
S). — Of  the  five  genera  belonging  to  this  tribe,  the  only  two,  Coleoceutrus  and 
Arotes,  known  to  occur  in  our  region,  are  treated  at  length. 

Holarctic  tribes  of  the  ichneumon  flies  of  the  subfamily  Ichneumoninae 
(Pimplinsp),  R.  A.  Cushman  and  S.  A.  Rohwer  {Proc.  V.  S.  Natl.  Mus.,  5? 
{1920),  pp.  Sl<)-S96,  figs.  11}). — This  paper  is  a  result  of  studies  extending  over 
a  period  of  seAeral  years,  and  embodies  the  opinion  of  the  authors  as  to  the 
relationship  and  number  of  tribes  of  the  Iclineumoninae  (Pimplinse,  authors) 
as  represented  in  the  Holarctic  region. 

Description  of  an  Apanteles  parasite  of  Pionea  forficalis,  C.  Gautieb  and 
P.  RiEL  {Bul.  Soc.  Ent.  France,  No.  11  {1919),  pp.  S09-3i2).— Under  the  name 
A.  gabrielis,  the  author  describes  a  braconid  which  parasitizes  nearly  50  per 
cent  of  the  caterpillars  of  P.  forficalis  L.,  an  important  enemy  of  cabbage. 

The  parasites  of  Pyrausta  nubilalis  Kb.  in  France,  A.  Vuillet  {Bul.  Soc. 
Ent.  France,  No.  17  {1919),  pp.  S08-309 ;  abs.  in  Rev.  Appl.  Ent.  8  {1920),  Ser. 
A,  No.  S,  p.  120). — Investigations  conducted  in  France  have  shown  the  Euro- 
pean corn  borer  to  be  parasitized  by  the  tachinids  Pnraphorocera  senUh  Rond., 
and  Lydella  stahulans  Mg.  Two  unidentified  ichneumonids  were  also  found  to 
attack  it. 

On  the  pleophagy  of  the  insect-attacking  fungus  Metarrhizium  aniso- 
plia?  (Metsch.)  Sor.,  K.  Friedekichs  {Centbl.  Bakt.  [eic],  2.  Abt.,  50  {1920), 
No.  13-19,  pp.  335-356). — This  paper  includes  a  report  of  the  experimental  in- 
fection of  a  number  of  different  insects  by  this  fungus  parasite,  and  a  bibliog- 
raphy of  48  titles. 

FOODS— HUMAN  NUTRITION. 

A  chemical  study  of  frozen  flsh  in  storage  for  short  and  long  periods, 

E.  D.  Clark  and  L.  H.  Almy  {Jour.  Indus,  and  Engin.  Chem.,  12  {1920),  No.  7, 
pp.  656-663). — This  contribution  from  the  Bureau  of  Chemistry,  U.  S.  Depart- 
ment of  Agi-iculture,  consists  of  the  detailed  report,  with  analytical  data,  of 
the  chemical  study  of  frozen  fish  made  in  the  course  of  the  investigation  of  the 
commercial  freezing  and  storing  of  fish  previously  noted  (E.  S.  R.,  39,  p.  165). 

Two  species  of  salt  water  flsh,  bluefish  {Pomaiomus  saltatrix)  and  weakfish 
{Cynoscion  regalis),  were  frozen,  stored  in  a  holding  room  at  15°  F.,  and  exam- 
ined after  different  storage  periods  for  appearance,  gross  analysis,  nitrogenous 
constituents,  and  constants  of  fat  extracted  from  the  flesh.  The  bluefish  were 
eviscerated  before  freezing  and  were  kept  glazed  with  a  thin  covering  of  ice 
during  the  storage  period.  The  weakfish  were  divided  into  four  lots,  unglazed, 
eviscerated,  stored  without  wrapping ;  glazed,  eviscerated,  stored  without  wrap- 
ping; unglazed,  eviscerated,  with  paper  wrapping;  and  glazed,  uneviscerated, 
and  without  wrapping. 

As  noted  in  the  previous  publication,  the  fish  protected  by  the  thin  ice  glaz- 
ing kept  nmch  better  than  the  unglazed  fish  even  when  the  latter  were  pro- 
tected by  a  paper  covering.  Both  bluefish  and  weakfish  stored  in  a  glazed  con- 
dition remained  palatable  during  storage  for  16  and  13  months,  respectively, 
while  unglazed,  unwrapped  weakfish  dried  out  so  rapidly  that  it  was  considered 
unmarketable  at  the  end  of  4  montlis.  Glazed  uneviscerated  weakfish  kept 
practically  as  well  as  glazed  eviscerated  fish.  All  samples  became  unpalatable 
after  2  years  of  storage. 
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The  chemical  changes  in  the  coinpositiou  of  the  tish  during  storage  are  sum- 
marized as  follows : 

"  Water-soluble  and  ooagulable  nitrogen  decreased  in  the  bluetish,  and  In- 
creased at  tirst,  then  decreased,  in  all  weaktish  except  those  stored  in  the 
eviscerated  condition  without  glazing  or  wrapping.  In  the  latter  the  changes 
were  irregular.  Proteose  nitrogen  decreased  in  the  bluetish  but  underwent  no 
distinctive  change  in  the  weakfisli.  Amino-acid  nitrogen  increased  slightly  in 
both  bluetish  and  weaktish.  Annnonia  and  amin  nitrogen  increased  markedly 
in  the  glazed  uneviscerated  weaklish  and  only  slightly  in  the  other  fish. 

"  The  acid  value  of  the  extracted  fat  increased  in  all  samples.  The  iodiu 
number  of  the  extracted  fat  decreased  in  all  samples,  the  change  being  greatest 
in  the  bluetisli." 

Contribution  to  the  solution  of  the  bread  question,  W.  H.  Jansen  and  F. 
MiJLLER  (Miinchen.  Med.  ^\'chnschr.,  66  (1919),  No.  30.  pp.  829-832).— As  the 
result  of  baking  tests  and  of  metabolism  experiments  on  human  subjects,  the 
data  for  which  are  presented,  the  authors  recommend  the  substitution  for  the 
German  war  bread  of  94  per  cent  extraction  a  bread  made  from  75  parts  of 
a  mixture  of  wheat  and  rye  flour  8:  2,  and  25  parts  of  rolled  potato  flour.  This 
bread  is  said  to  have  a  pleasant  taste,  to  be  much  more  readily  digested  than 
the  war  bread,  and  to  be  of  special  value  on  account  of  its  high  protein  content. 

The  twenty-fourth  report  on  food  products  and  the  twelfth  report  on 
drug  products,  1919. — I,  [Foods  and  drugs],  E.  AI.  Bailey  {Connecticut 
State  Stu.  Bui.  219  (1919),  pp.  213-259).— In  addition  to  work  with  drugs,  the 
bulletin  reports  data  on  the  examination  of  2,093  samples  of  food  and  food 
accessories,  among  others  ice  cream,  baking  powder,  gelatin,  cooking  and 
other  fats  and  oils,  mothers"  milk,  soups,  bouillon,  etc.,  jams  and  jellies,  and 
connuercial  and  home-brewed  beverages.  Of  these  588  were  found  adul- 
terated or  below  standard  or  otherwise  illegal.  In  the  majority  of  cases  the 
analyses  are  reported. 

In  discussing  baking  powder,  it  is  pointed  out  that  "  low  available  carbon 
dioxid  content  may  be  the  result  of  faulty  preparation  of  the  powder  origi- 
nally, but  is  more  likely  due  to  subsequent  deterioration  occasioned  by  long 
storage  or  storage  under  unfavorable  conditions.  Moisture,  once  having  gained 
access  to  a  preparation,  causes  it  to  decompose  rapidly."  Of  19  brands  exam- 
ined, 11  samples  "  contained  less  than  12  per  cent  of  available  carbon  dioxid ; 
in  7  of  these  the  deficiency  exceeded  10  per  cent  of  the  standard."  Contrary 
to  what  has  been  stated  in  foreign  journals  regarding  an  unusual  occurrence 
of  arsenic  in  food  products,  it  was  not  found  in  excess  "  in  any  baking  pow- 
der examined,  none  of  them  containing  more  than  one  part  per  million  of  tliis 
impurity." 

In  discussing  the  analyses  of  canned  soups,  meat  extract  cubes,  etc.,  the 
following  statements  are  made  regarding  the  nutritive  value  of  such  foods: 
"  The  food  value  of  soups,  broths,  and  similar  preparations  is  qualitative  rather 
than  quantitative;  they  are  valuable,  not  for  the  actual  amount  of  food  ma- 
terial they  contain  but  rather  for  their  palatability,  the  stimulation  they  give 
to  the  production  and  flow  of  digestive  juices,  and  the  desirable  water-soluble 
constituents  of  meats  and  vegetables  which  they  may  include.  Quantitatively 
their  food  value  rarely  exceeds  from  25  to  100  calories  per  serving." 

The  respiratory  metabolism  in  a  case  of  prolonged  undernutrition,  J. 
JOFFE,  E.  P.  PouLTON,  and  J.  H.  Ryffel  (Quart.  Jour.  Med.,  12  (1919),  No.  48, 
pp.  SSIf-SJfS,  fig.  1). — To  determine  whether  in  individuals  who  had  for  a  long 
time  lived  on  low  calorie  value  diets  the  ordinary  occupations  of  life  were  carried 
out  with  a  less  expenditure  of  energy,  an  investigation  has  been  made  of  two 
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p()ssil)ilities :  (1)  That  the  resting  metabolism  in  the  post-absorptive  state 
might  be  unusually  low,  and  (2)  that  the  output  of  heat  corresponding  to  a 
given  amount  of  muscular  w^ork  might  be  diminished.  Data  confirming  the  first 
possibility  are  summarized  from  the  literature,  and  additional  data  to  the  same 
effect  are  presented.  These  w^ere  obtained  in  metabolism  experiments  similar  to 
those  reported  by  Caspari.i 

The  subject  in  the  present  case  was  a  vegetarian  who  lived  mainly  on  a  diet 
of  uncooked  fruit,  vegetables,  and  nuts.  The  experimental  period  covered  more 
than  two  months,  during  which  time  the  caloric  value  of  the  diet  beginning  at 
from  400  to  500  calories  per  day  was  adjusted  to  1,000  calories,  at  which  value 
the  weight  remained  constant  for  six  weeks.  Throughout  the  whole  series  of 
experiments,  the  resting  metabolism  in  the  post-absorptive  state  determined  by 
the  Douglas  bag  method  and  calculated  per  kilogram  of  body  weight  was  con- 
stant at  19.1,  the  mean  for  this  weight  under  ordinary  conditions  being  25.5  Tper 
kilogram. 

The  second  possibility  was  tested  by  determining  the  increase  in  the  respira- 
tory exchange  at  different  rates  of  walking  in  the  subject  of  the  above  study  and 
in  a  person  of  approximately  the  same  size  and  weight  on  a  normal  diet.  No 
increase  in  efficiency  during  the  muscular  work  was  noted  as  the  result  of  under- 
feeding. The  conclusion  is,  therefore,  drawn  that  the  saving  in  energy  in  pro- 
longed undernutrition  is  due  to  a  diminution  in  the  resting  metabolism  as  well 
as  in  the  metabolism  during  muscular  relaxation,  but  not  to  an  increased  eflSci- 
ency  during  muscular  work. 

Fats  and  vitamins  (Chem.  Umschau  Geb.  Fette,  Oele,  Wachse.  u.  Harze,  27 
{1920),  Nos.  10,  pp-  91-108;  11,  pp.  109-120).— This  is  a  brief  discussion  of  the 
fat-soluble  vitamin  from  the  standpoint  of  technical  fat  chemistry. 

The  fat-soluble  A  vitamin  and  xerophthalmia,  A.  D.  Emmett  {Science, 
n.  ser.,  52  {1920),  No.  1S37,  pp.  157,  158).— With  a  view  to  determining  whether 
a  positive  lack  of  fat-soluble  A  is  the  direct  cause  of  xerophthalmia  or  whether 
the  condition  is  due  primarily  to  infection,  as  claimed  by  Bulley  (E.  S.  R.,  42, 
p.  59),  the  author  has  compiled  data  bearing  upon  the  prevalence  of  xerophthal- 
mia among  a  large  number  of  white  and  black  and  white  rats  fed  on  various 
synthetic  rations  in  which  the  presence  or  absence  of  fat-soluble  A  was  known. 

Of  122  rats  on  a  ration  lacking  in  fat-soluble  A,  120  sooner  or  later  showed 
positive  signs  of  xeropththalmia,  while  in  103  rats  whose  ration  contained  fat- 
soluble  A  but  no  water-soluble  B,  and  216  controls  whose  ration  contained  both 
fat-soluble  A  and  water-soluble  B,  no  cases  of  xerophthalmia  developed. 

Repeated  attempts  to  transmit  the  disease  by  passing  sterile  gauze  threads 
over  the  edge  of  the  lids  of  the  sore  eyes  and  inoculating  the  eyes  of  the  other 
rats  gave  negative  results.  Treatment  of  advanced  cases  of  sore  eyes  with 
saturated  boric  acid  or  with  a  silver  protein  solution  failed  to  relieve  the  condi- 
tion. When,  however,  as  little  as  1  to  2  per  cent  of  an  extract  containing  fat- 
soluble  A  was  added  to  the  deficient  ration  the  xerophthalmia  disappeared  and 
the  rats  increased  in  weight. 

The  author  concludes  that  "  xerophthalmia  is  primarily  a  dietary  deficiency 
disease,  due  to  a  lack  of  the  fat-soluble  vitamin.  The  certainty  of  the  prevalence 
of  the  disease  depends  on  the  high  purity  of  the  essentials  that  enter  into  the 
ration  and  on  the  length  of  time  of  feeding,  younger  animals  showing  the  symp- 
toms much  sooner  than  older  ones." 

Contribution  to  the  knowledge  of  organic  food  materials  with  specific 
action,   E.   Abderhalden   and  H.    Schaumann    {Pfliiger's   Arch.   Physiol.,  172 

»  Arch.  Physiol.  [Pfliiger],  309  (1905),  p.  473. 
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il918),  pp.  1-27 Jf). — This  paper  consists  of  a  general  discussion  with  references 
to  the  literature  of  the  work  on  deficiency  factors,  together  with  the  reports 
of  work  conducted  In  the  authors'  laboratory  with  a  view  to  throwing  some 
light  on  the  nature  of  the  accessory  food  factors. 

The  theory  is  advanced  that  the  vitamins  of  yeast  consist  of  several  sub- 
stances which  are  labile  compounds  united  directly  or  indirectly  with  phos- 
phoric acid  but  not  depending  upon  this  union  for  their  specific  action.  The 
term  "alimentary  dystrophy"  is  suggested  for  the  polyneuritis  of  pigeons  and 
the  name  "  eutinin  "  for  the  antineuritlc  vitamin. 

The  tweiity-fourtii  report  on  food  products  and  the  twelfth  report  on 
drug  products,  1919. — II,  Diabetic  foods,  E.  M.  Bailey  {Connecticut  State 
mta.  Bui.  220  {1920),  pp.  261-342)- — A  summary  of  theories  regarding  the  nature 
of  diabetes  and  its  treatment,  particularly  with  reference  to  diet.  The  exami- 
nation and  analyses  of  diabetic  food  products  (E.  S.  R..  29,  p.  OGO)  was  con- 
tinued. Of  the  107  analyses  reported  85  were  commercial  goods  (gluten  foods, 
soy-bean  products,  gluten  flours,  breads,  casein  products,  and  other  special 
foods)  and  22  were  special  and  experimental  products,  including  washed  brans, 
experimental  gluten-bran  bread  and  mufiius,  thrice-cooked  and  other  vegetables, 
diabetic  broths,  and  artificial  or  modified  milks. 

According  to  the  author  the  inspection  of  commercial  products  in  general 
"  reveals  an  evident  purpose  on  the  part  of  manufacturers  to  maintain  stand- 
ards and  market  their  products  for  what  they  are.  The  practice  of  controlling 
their  output  by  chemical  analysis  is  increasing.  Inquiry  generally  reveals  a 
knowledge,  on  their  part,  of  the  essential  composition  of  their  products ;  but 
this  might,  however,  be  better  or  more  fully  stated  on  the  labels  in  many  ca.ses. 
Since  there  is  no  universal  diabetic  food,  particular  claims  of  merit  for  any 
product  which  might  lead  the  patient  to  believe  that  he  could  safely  introduce 
that  article  into  his  dietary  should  be  di.scouraged.  The  production  of  a  food- 
stuff of  standard  or  declared  composition,  marketed  under  a  label  which  ade- 
quately states  what  that  composition  is,  should  be  the  prime  duty  of  the  manu- 
facturer, leaving  the  responsibility  of  recommending  and  prescribing  that  food 
to  the  attending  physician." 

For  greater  accuracy  comparison  is  made  on  a  water-free  basis  of  washed  and 
unwashed  brans.  These  included  ordinai-y  bran  marketed  for  cattle  feed  and 
"  health "  bran  sold  for  clinical  but  not  particularly  for  diabetic  purposes. 
According  to  the  author  "  protein  is  higher  in  the  unwashed  material ;  yet  con- 
siderable amounts  of  protein  have  been  lost  in  material  mechanically  re- 
moved. .  .  . 

"The  effect  of  the  washing  in  these  trials  was  to  remove  from  70  to  83  per 
cent  of  the  available  carbohydrate;  the  '  health'  brans  still  contained,  however, 
between  5  and  10  per  cent  of  this  material.  Large  and  variable  proportions  of 
other  constituents  were  also  removed.  For  example,  there  was  a  loss  of  ash 
ranging  from  23  to  58  per  cent  and  of  protein  ranging  from  27  to  46  per  cent." 

A  comparison  of  the  analyses  of  vegetables  uncooked,  thrice-cooked,  and 
extracted  shows  "  a  very  complete  removal  of  the  more  readily  available  por- 
tion of  the  nitrogen-free  extract,  i.  e.,  reducing  *;ugars;  and  a  decrease  also, 
though  less  conspicuous,  in  what  is  usually  reckoned  as  carbohydrates,  in  this 
case  sugar  and  other  nitrogen-free  extract.  Protein  is  not  substantially  changed, 
but  there  is  a  notal)le  loss  of  mineral  matter." 

The  compilation  of  analyses  of  diabetic  foods  which  occupies  over  half  of  the 
bulletin  is  of  special  interest  and  will  make  availal)le  for  specialists  and  others 
interested  in  the  treatment  of  this  disease  a  large  amount  of  analytical  data  not 
hitherto  readily  procurable  regarding  proprietary,  commercial,  and  other  dla- 
I'ctic  foods. 
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Experimental  studies  on  diabetes. — I,  Production  and  control  of  diabetes 
in  the  dog,  F.  M.  Axlen  {Jour.  Expt.  Med.,  31  {1920),  No.  5,  pp.  555-608,  pis. 
2). — In  continuation  of  the  experimental  studies  on  tlie  control  of  diabetes  in 
the  dog  (E.  S.  R.,  43,  p.  370),  three  papers  are  presented. 

(3)  Effects  of  protein  diets  (pp.  555-573). — In  this  paper  the  results  are 
reported  of  the  effect  of  different  proteins,  of  excess  of  proteins,  and  of 
prolonged  protein  or  protein-fat  diets  on  the  course  of  experimental  diabetes 
in  the  dog. 

No  specitic  differences  were  observed  between  the  glycosuric  effects  of  dif- 
ferent kinds  of  protein,  indicating  that  there  are  no  differences  of  therapeutic 
importance  for  diabetics  in  different  proteins  as  has  been  alleged  by  some 
authors  in  connection  with  the  oatmeal  cure.  Excess  of  protein  caused  a  very 
rapid  course  of  diabetes  and  cachexia. 

To  study  the  progress  or  arrest  of  diabetes  during  a  long  period  in  which 
the  animals  were  kept  on  a  uniform  diet  which  seemed  to  be  within  their 
tolerance,  observations  were  made  during  an  extended  period  on  a  series  of 
dogs  fulfilling  the  general  conditions  of  mild  diabetes  apparently  kept  under 
control  by  a  carefully  selected  diet.  Of  these  animals  two  were  carried 
through  a  sufficiently  long  period  to  confirm  the  benefit  of  the  classical  treat- 
ment of  diabetes.  With  a  demonstrated  susceptibility  of  both  of  these  animals 
to  injury  from  excess  of  carbohydrates  or  proteins  this  injury  was  checked 
when  carbohydrate  was  omitted,  protein  restricted,  and  a  full  caloric  diet  made 
up  by  the  use  of  fat.  It  was  found  safer  for  these  animals  to  be  obese  on  a 
fat  diet  than  to  eat  carbohydrate  or  a  carbohydrate-forming  food  such  as 
protein.  On  the  death  of  these  animals,  autopsy  showed  acidosis  to  be  the 
cause  of  the  death  in  one  case.  While  unproved  in  the  other,  the  conclusion  is 
drawn  that  even  the  mildest  diabetes  will  ultimately  undergo  aggravation 
from  luxus  diets  leading  to  a  fatal  termination. 

(4)  Control  of  experimental  diabetes  by  fasting  and  total  dietary  restriction 
(pp.  575-586). — The  treatment  of  diabetes  in  this  paper  represented  the  au- 
thor's method  of  fasting  and  total  dietary  restriction  In  c  -trast  to  the  no- 
oarbohydrate,  low  protein,  and  high  fat  dietary  of  the  preceding  study. 

Several  observations,  one  extending  over  a  period  of  nearly  two  years,  are 
reported,  all  of  which  indicate  that  the  tolerance  created  by  undernutrition  was 
genuine  and  permanent,  and  that  the  feeding  of  carbohydrate  within  the  limits 
of  this  tolerance  did  not  damage  the  assimilation  or  the  islands  of  Langerhans. 

(5)  Various  failures  of  dietetic  treatment,  and  their  causes  (pp.  587-608). — 
The  cases  reported  in  this  paper  have  been  selected  to  illustrate  the  causes  of 
various  failures  in  the  dietetic  treatment  of  diabetes.  These  include  a  case  of 
such  severity  that  the  glycosuria  was  controllable  only  by  fatal  undernutrition, 
a  case  of  originally  mild  diabetes  in  which  prolonged  slight  overfeeding  (as 
would  be  illustrated  by  slight  dietary  indiscretion)  led  to  a  fatal  termination, 
cases  in  which  the  glycosuria  became  uncontrollable  after  protein  overfeeding 
or  prolonged  protein-fat  overfeeding,  and  cases  in  which  the  severity  of  the 
diabetes  was  too  great  to  be  checked  by  fasting. 

In  conclusion  the  author  discusses  the  general  application  of  the  observations 
of  this  series  of  studies  to  the  treatment  of  human  diabetes  of  varying  degrees 
of  severity,  emphasizing  particularly  the  greater  permanence  of  the  control 
of  the  disease  by  undernutrition  with  limitation  of  fat  than  by  exclusion  of 
preformed  carbohydrate  and  limitation  of  protein. 

Types  and  treatment  of  pellagra,  S.  R.  Roherts  {Jour.  Amer.  Med.  Assoc, 
15  (1920),  No.  1,  pp.  21-26). — The  author  reviews  briefly  the  history  of  pellagra, 
pointing  out  the  changes  in  type  and  present  tendencies  of  the  disease  and  sum- 
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inarizing  particularly  the  studies  of  Goklbergor  et  al.  previously  noted  (E.  S.  K., 
40,  p.  69).  Attention  is  called  to  the  fact  that  these  studies  dealt  with  convicts, 
cotton-mill  operatives,  and  inhahitants  of  insane  as^jlums  and  orphanages.  For 
the  purpose  of  throwing  liglit  upon  the  incidence  of  pellagra  among  the  well- 
to-do,  case  reports  are  given  of  25  patients  who  had  access  to  an  abundance  of 
well-balanced  foods  aud  yet  developed  the  disease. 

These  reports  indicate  that  tlie  patients  of  their  own  selection  had  l)een  living 
nil  an  unbalanced  and  in  some  cases  a  qiiantitatively  incomplete  diet,  the  items 
of  food  in  most  cases  being  practically  the  same  as  those  used  by  Goldberger  in 
his  experimental  work.  Rapid  improvement  took  place  in  most  cases  with 
improved  diet. 

Suggestions  are  given  for  the  dietary  treatment  of  the  disease,  including  two 
diet  lists,  one  for  the  attack  and  one  a  preventive  diet. 

Pellagra  incidence  in  relation  to  se\,  age,  season,  occupation,  and  "  dis- 
abling sickness  "  in  seven  cotton-mill  villages  of  South  Carolina  during 
11)16,  J.  Goldberger.  G.  A.  AVheeler,  and  10.  Sydenstricker  {Pub.  Health 
Rljts.  [U.  S.],  35  {1920),  No.  28,  pp.  1650-J664,  flgs.  S).— This  paper,  in  continua- 
tion of  the  detailiMi  report  of  the  pellagra  investigation  in  South  Carolina  during 
1916  previously  noted  (E.  S.  R.,  43,  p.  204),  deals  with  the  incidence  of  the 
disease  in  relation  to  certain  social  factors.  The  results  of  this  phase  of  the 
investigation  are  summarized  as  follows : 

"  The  data  appear  to  indicate  that  the  disease  is  rare  in  children  at  the  age 
of  2  and  under;  that  among  both  males  and  females  up  to  20  years  the  incidence 
is  similar,  being  higher  among  children  between  2  and  10  years  than  in  persons 
of  the  ages  of  10  to  19,  inclusive;  and  that  among  adults  20  to  54  years  old  the 
incidence  is  many  times  higher  in  females  than  in  males. 

"  There  was  a  sharp  rise  in  incidence  during  April  and  May,  reaching  a  well- 
defined  peak  in  June.  The  season  of  onset  appeared  to  be  confined  almost  en- 
tirely to  the  six  months  April  to  September,  inclusive. 

"  The  pellagra  rate  among  both  males  and  females  was  considerably  higher 
for  the  nonmillworkers  than  for  the  millworkers.  While  the  pellagra  rate 
among  nonmillworklng  females  was  approximately  four  times  as  high  as  that 
among  mill  working  females,  the  rate  for  disabling  sickness  appeared  distinctly 
higher  in  niillworking  than  in  nonmillworking  females.  The  disability  indicated 
by  the  higher  sickness  rate  among  millworking  females  appeared  not  to  influence 
materially  the  pellagra  rate  in  this  group." 

A  study  of  the  relation  of  factors  of  a  sanitary  character  to  pellagra  in- 
cidence in  seven  cotton-mill  villages  of  South  Carolina  in  1916,  J.  Got.d- 
berger,  G.  a.  Wheeler,  and  E.  Sydenstricker  {Puh.  Health  Rpts.  [U.  S.],  35 
(1920),  No.  29,  pp.  1701-17 l-'f.  fig.  i).— In  this  paper  are  recorded  the  results  of 
the  part  of  the  investigation  noted  above  dealing  with  the  relation  of  sanitation 
to  the  incidence  of  the  disease. 

"  This  study  of  the  relation  of  factors  of  sanitary  importance  to  the  incidence 
of  pellagra  in  seven  representative  mill  villages  has  failed  to  reveal  any  con- 
sistent correlation  between  them.  Although  based  on  a  rather  sms^ll  mass  of 
data  and  in  itself  not  warranting  any  conclusions,  it  may,  nevertheless,  be  noted 
;is  not  without  significance  that  this  result  at  any  rate  affords  n(»  support  for 
the  view  until  recently,  at  least,  quite  widely  entertained  in  this  country,  that 
pellagra  is  '  an  intestinal  infection  transmitted  in  much  the  same  way  as 
typhoid  fever';  nor  does  the  evidence  adduced  in  favor  of  this  view  by  other 
workers,  when  rightly  considered,  afford  it  any  real  support." 

The  pellagra  outbreak  in  Egypt. — I,  Pellagra  among  Ottoman  prisoners 
of  war,  A.  I).  Bigland  {Lanect  [Loudon],  1920,  I,  No.  18,  pp.  947-953,  figs.  6").— 
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In  this  paper  the  author  discusses  the  epidemic  of  pellagra  occurring  in  the 
winter  of  1916-17  among  the  Ottoman  prisoners  of  war  in  Egypt,  the  epidemic 
being  coincident  with  and  following  the  outbreak  of  edema  previously  noted 
(E.  S.  R.,  43,  p.  66).  The  symptoms,  post-mortem  findings,  treatment,  and 
experimental  study  of  the  disease  are  described,  and  the  theories  concerning 
the  causation  of  the  disease  are  discussed  in  detail. 

The  author  is  of  the  opinion  that  pellagra  is  a  syndrome  of  three  grades  with 
l)ossibly  a  different  etiology.  The  first  grade  is  a  condition  which  can  promptly 
be  remedied  by  a  slight  improvement  in  the  diet,  the  second  a  condition  which 
can  be  cured  only  by  extreme  overfeeding,  and  the  third  a  state  in  which  the 
balance  is  lost  completely  and  nothing  can  reestablish  it.  It  is  thought  that 
the  majority  of  pellagra  outbreaks,  including  the  present  one,  can  be  accounted 
for  on  the  ground  of  food  deficiency,  probably  in  the  sense  of  low  biological 
value  of  the  protein  as  brought  out  in  the  report  of  the  Egyptian  Pellagra 
Commission.  In  eases  of  pellagra  involving  no  food  deficiency,  such  as  the  one 
described  by  Enright,  as  noted  below^,  the  explanation  suggested  is  the  presence 
of  some  toxic  substance  which  prevents  proper  assimilation  of  the  protein. 
This  hypothetical  toxic  substance  is  assumed  to  be  of  the  nature  of  a  virus, 
which  enters  the  body  from  without  and  possibly  produces  its  effect  by  attack- 
ing the  endocrine  organs,  especially  the  suprarenals. 

The  pellagra  outbreak  in  Egypt. — II,  Pellagra  amongst  German  prison- 
ers of  war:  Observations  upon  the  food  factor  in  the  disease,  J.  I.  Enbight 
(Lancet  [London],  1920,  I,  No.  19,  pp.  998-1001,,  figs.  4).— The  outbreak  de- 
scribed in  this  paper  occurred  in  the  fall  of  1918  among  the  German  prisoners 
in  Egypt  to  the  extent  of  65  cases,  details  of  32  of  which  are  presented. 

The  striking  feature  of  this  outbreak  was  the  fact  that  the  prisoners  had 
been  living  on  a  varied  diet  ample  both  in  quantity  and  quality  for  normal 
requirements,  hence  something  more  than  a  dietetic  factor  must  have  been 
involved.  It  is  pointed  out  that  an  originally  good  diet  may  be  vitiated  by 
loss  through  abnormal  expenditure  of  energy,  defective  assimilation  consequent 
on  impaired  digestive  function,  and  the  absence  of  some  internal  secretion 
necessary  for  protein  metabolism.  In  the  present  case  the  first  factor  is  thought 
to  be  ruled  out,  but  considerable  evidence  is  presented  that  the  pellagrins 
suffered  from  defective  digestive  assimilation.  In  support  of  the  third  factor 
attention  is  called  to  the  relatively  common  occurrence  among  the  patients 
of  a  peculiar  afebrile  parotitis  or  enlargement  of  the  parotid  glands.  The 
suggestion  is  made  that  this  gland  "  may  possess  an  internal  secretion,  the 
function  of  which  is  concerned  in  the  economy  of  protein,  just  in  the  same 
manner  as  the  pancreatic  secretion  is  essential  for  normal  carbohydrate  me- 
tabolism." 

Report  of  a  committee  of  inquiry  regarding  the  prevalence  of  pellagra 
among  Turkish  prisoners  of  war  (Jour.  Roy.  Army  Med.  Corps,  S3  (1919). 
Nos.  5,  pp.  426-W;  6,  pp.  508-527;  34  (1920),  Nos.  1,  pp.  70-79,  pi.  1;  2,  pp. 
173-184;  3,  pp.  272-292,  figs.  10). — This  is  the  detailed  report  of  the  committee 
appointed  on  October  6,  1918,  by  D.  M.  S.,  Egyptian  Expeditionary  Force,  to 
study  the  pellagra  situation  among  the  Turkish  prisoners  of  war  in  Egypt. 
The  report  consists  of  a  brief  statement  of  the  terms  of  reference  to  the  com- 
mittee and  the  committee's  conclusions,  a  summary  of  the  course  and  scope  of 
the  inquiry,  final  conclusions,  recommendations,  acknowledgments,  appendixes 
containing  the  detailed  reports  of  the  various  sections,  and  a  series  of  maps, 
charts,  and  graphs  covering  the  statistical  data. 

The  general  conclusions  of  the  committee  were  that  the  disease  from  which 
the  Turkish  prisoners  were  suffering  was  true  pellagi'a,  that  the  cases  were 
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jrenorally  pollauTous  prior  to  capture,  and  that  cases  developing  subsequent  to 
capture  were  not  caused  liy  infection  from  case  to  case  or  hy  any  other  local 
or  general  conditions  with  the  exception  of  the  diet.  No  evidence  as  to  the 
etiology  of  tlie  disease  was  found  in  relation  to  bacteria,  protozoa,  blood  condi- 
tions, or  pathologj'. 

With  regard  to  the  diet  before  and  after  capture,  a  low  biological  value  of  the 
protein,  either  absolute  or  relative,  was  considered  to  be  an  exciting  and  pos- 
sibly the  determining  factor  in  the  etiology  of  the  disease.  An  examination 
of  the  dietaries  of  the  pi'isoners  before  and  subsequent  to  capture  indicated 
that  in  all  cases  of  pellagra  the  biological  value  of  the  protein  of  the  diet  had 
been  less  than  40  gm.,  although  the  diet  was  adequate  in  all  other  respects.  By 
increasing  the  biological  value  of  the  protein  in  the  diet  it  was  possible  to  arrest 
the  manifestations  of  pellagra  in  their  early  stages.  In  this  connection  it  is 
emphasized  that  a  diet  in  which  the  biological  value  of  the  protein  is  adequate 
under  normal  conditions  may  be  rendered  inadequate  by  defective  digestion 
and  assimilation,  frequently  noted  in  cases  of  pellagra. 

The  appendixes  containing  the  detailed  reports  of  the  collaborators  in  the 
investigation  are  as  follows :  The  clinical  aspect  of  the  illness  among  Turkish 
prisoners  of  war,  by  F.  D.  Boyd ;  biochemical  investigations  in  regard  to  pel- 
lagra, by  H.  E.  Roaf ;  pathological  section,  by  A.  R.  Ferguson  and  W.  Campbell; 
bacteriological  and  hematological  investigations  on  pellagrous  prisoners  of  war, 
by  R.  Paton  ;  protozoological  and  other  parasitological  investigations  on  pellagra, 
by  H.  M.  Woodcock;  statistical  data,  by  P.  S.  Lelean ;  dietetic  report,  with  an 
analysis  of  food  materials,  a  comparison  of  ration  scales,  and  the  results  of 
metabolism  experiments  undertaken  to  determine  the  degree  of  absorption  of 
food,  by  W.  H.  Wilson,  P.  S.  Lelean,  and  H.  E.  Roaf;  notes  on  the  relation  of 
the  biological  value  of  protein  to  some  established  facts  regarding  the  epidemi- 
ology of  pellagra,  by  W.  H.  Wilson,  P,  S.  Lelean,  and  H.  E.  Roaf;  and  water 
constituents,  by  P.  S.  Lelean. 

The  influence  of  an  alcoholic  extract  of  the  thyroid  gland  upon  poly- 
neuritic pigeons  and  the  metamorphosis  of  tadpoles,  E.  C.  Seaman  (Amer. 
Jour.  Physiol.,  53  (1920),  No.  1,  pp.  101-108,  figs.  7). — An  acid  alcoholic  extract 
of  fresh  thyroid  glands  was  found  to  have  marked  curative  action  on  poly- 
neuritic pigeons,  thus  indicating  the  presence  of  the  antineuritic  vitamin.  The 
same  extract  had  a  marked  accelerating  action  on  the  metamorphosis  of  tad- 
poles. That  the  results  in  both  cases  were  not  due  to  iodin  alone  was  demon- 
strated by  the  fact  that  a  thyroid  residue,  consisting  of  the  noncoagulable  por- 
tion of  a  slightly  alkaline  extract  of  the  glands  after  the  nucleoproteins  had  been 
removed  and  containing  the  same  amount  of  iodin  as  the  extract,  possessed  no 
curative  action  for  polyneuritic  pigeons  nor  accelerating  effect  on  the  growth  of 
tadpoles. 

Botulism  from  canned  beets,  W.  G.  Randeh^  {Jour.  Amer.  Med.  Assoc,  15 
(1920),  No.  1,  pp.  33-35). — An  outbreak  of  botulism  with  five  fatalities  is  re- 
ported from  Florence,  Ariz.  The  outbreak  was  traced  to  commercially  canned 
beets  in  tin  containers.  The  beets,  which  are  said  to  have  had  no  offensive 
odor,  were  .served  without  reheating.  Administration  of  botulinus  antitoxin 
(polyvalent)  four  days  after  the  onset  of  the  illness  was  without  effect  in  the 
two  cases  in  which  it  was  tried. 

Botulism  from  canned  ripe  olives,  H.  W.  Emerson  and  G.  W.  Collins 
(Jour.  Lab.  and  Clin.  Med.,  5  (1920),  No.  9,  pp.  559-565,  figs.  8).— This  is  the 
report  of  the  bacteriological  investigation  of  the  olives  involved  in  the  Detroit 
outbreak  of  botulism  previously  described  by  .Tennlngs  et  al.  (E.  S.  R.,  42,  p. 
262).  The  toxin-antitoxin  experiments  indicated  that  the  botulinus  bacillus 
isolated  from  these  olives  was  of  the  Boise  tyi)e  or  type  A. 
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Poisoning   following   the   eating    of    solanin-containing    potatoes,    J.    C. 

RoTHK  (Ztschr.  Hyg.  u.  Infektionskrank.,  S8  (1919),  No.  1,  pp.  1-12).— The 
author  reports  14  cases  of  illness  occurring  in  Leipzig  in  February,  1918,  as  a 
result  of  eating  potatoes  containing  about  3.8  per  cent  of  solanin.  A  brief 
review  of  the  literature  on  solanin  poisoning  is  included. 

ANIMAL  PRODUCTION. 

The  generative  value  of  an  individual  as  estimated  by  the  method  of 
dlallel  crossing,  J.  Schmidt  (Compt.  Rend.  Lab.  Carlsberg,  H  (1919),  No.  6,  pp. 
34). — By  diallel  crossing  is  meant  any  method  of  experimental  breeding  whereby 
offspring  of  known  parentage  are  secured  from  all  possible  matings  of  several 
males  and  several  females  of  any  animal  or  plant  form  in  which  such  matings 
are  possible.  If  a  particular  quantitative  character  is  measured  in  all  the  off- 
spring, the  author  shows  that  it  is  possible  to  assign  to  each  parent  a  numerical 
value  for  the  character  in  question  which  represents  the  individual's  transmit- 
ting or  generative  value  as  distinct  from  the  personal  value  determined  by 
measuring  the  character  as  it  is  manifested  in  the  individual. 

One  of  the  original  males  or  females  is  selected  as  the  basis  of  reference  and 
its  transmitting  value  is  assigned  an  arbiti'ary  number,  usually  the  individual's 
personal  value.  The  transmitting  values  of  the  remaining  parents  are  treated 
as  unknowns,  and  are  found  by  solving  a  set  of  equations  in  which-  the  average 
measurement  of  the  offspring  of  each  pair  is  considered  equal  to  the  average 
of  the  transmitting  values  of  the  two  mates. 

The  author  points  out  that  the  method  can  not  be  used  if  the  characters  dealt 
with  show  dominance,  and  he  is  aware  of  various  practical  limitations.  How- 
ever, the  method  is  considered  useful  in  the  study  of  the  inheritance  of  quanti- 
tative characters  where  it  can  be  applied.  Mention  is  made  of  a  possible  prac- 
tical application  in  testing  the  relative  capacities  of  boars  and  sows  to  produce 
rapidly  growing  pigs. 

Racial  studies  in  fishes. — m,  Diallel  crossings  with  trout  (Salmo  trutta 
L.),  J.  Schmidt  (Jour.  Genetics,  9  (1919),  No.  1,  pp.  61-67). — The  author  re- 
ports a  study  of  the  number  of  vertebrae  in  the  trout  by  his  method  of  diallel 
crossing.  The  arithmetical  process  of  determining  the  generative  values  of  the 
parents  is  also  explained,  but  for  an  exposition  of  the  general  utility  of  the 
method  of  diallel  crossing  it  is  necessary  to  consult  the  publication  noted  above. 

On  certain  factors  concerned  in  the  production  of  eye  color  in  birds, 
C.  J.  Bond  (Jour.  Genetics,  9  (1919),  No.  1,  pp.  69-81).— The  author  reports 
histological  observations  on  the  irides  of  pigeons,  domestic  fowl,  and  other 
birds  and  states  the  results  of  some  of  his  breeding  experiments. 

In  the  bull  eye  and  the  pearl  eye  of  pigeons  and  in  the  daw  eye  of  the  Malay 
fowl  no  pigment  occurs  in  the  outer  stroma  of  the  iris.  The  bull  eye  is  dark  be- 
cause the  inner  pigmented  layer  is  visible  through  the  translucent  stroma,  while 
the  pearl  eye  and  the  daw  eye  are  light  in  color  because  the  pigmented  layer  is 
obscured  by  opaque  colorless  granules  in  the  stroma.  All  other  eye  colors  are 
brought  about  by  pigment  granules  in  the  stroma.  There  is  usually  a  net- 
work of  branching  cells  covered  with  small  spherical  granules,  and  similar 
granules  surround  the  capillary  blood  vessels  and  striated  muscle  fibers,  in 
the  yollow  or  gravel  eye  of  pigeons,  the  ruby  eye  of  ring  doves,  and  the  eyes 
of  Buff  Orpington  and  Dorking  fowls  these  granules  are  yellow.  In  brown  or 
black  eyed  birds  the  granules  are  dark  brown  or  black.  In  some  breeds  of 
poultry,  such  as  the  Silky,  the  Croad  Langshan,  and  the  Houdan,  both  black 
and  yellow  granules  occur  in  the  stroma. 
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In  pipronns  the  poarl  eyo  is  recossive  to  red  or  to  grnvpl,  and  In  fowls  the 
daw  eye  is  reoessivo  to  the  type  of  black  due  to  pigment  in  the  stroma.  In 
the  niarinp  hlark-eycnl  Black  Orpington  SX  daw-eyed  Malay  9,  the  F,  all 
showed  hiack  pi?:nient  in  the  outer  Iris  when  young,  hut  as  the  cockerels 
matured  the  iridos  became  yellow.  Similar  hut  less  clear-cut  results  were 
secured  from  the  mating  of  black  eyed  $   X  gravel  eyed  9. 

"The  change  to  the  yellow  color  in  the  developing  cockerels  occurs  in  patches 
on  the  surface  of  the  iris,  and  seems  to  be  due  to  the  removal  of  the  cells  con- 
taining brown  or  black  pigment  and  of  the  substitution  in  their  place  of 
cells  containing  yellow  pigment  granules,  together  with  (in  the  case  of  the  half- 
bred  Malay  fowl)  the  deposition  of  yellow  pigment  granules  in  the  striated 
muscle  cells  of  the  iris." 

When  a  gravel-eyed  Game  Bantam  cock  was  muted  to  Silky  hens  the  Fi  cocks 
were  gravel  eyed  and  the  eyes  of  the  Fj  hens  were  mostly  black  and  yellow. 
In  the  Fi  also  the  black  and  yellow  eye  was  associated  with  female^  and  the 
yellow  eye  with  males. 

It  is  noted  that  black  granules  of  the  iris  are  not  affected  by  formalin, 
whereas  the  yellow  granules  disintegrate  after  a  few  weeks'  immersion. 

Substitutes  for  the  words  homozygous  and  heterozygous,  F.  J.  Kelt.ey 
(Scipvce,  n.  arr..  50  {1919),  No.  .1298,  pp.  458-.',60).— The  author  suggests  that 
in  popular  discussions  the  word  "  constant "  be  used  instead  of  homozygous  and 
"inconstant"  in  place  of  heterozygous.  The  use  of  substitutes  like  "pure," 
"  impure."  and  "  crossbred  "  is  considered  misleading. 

Commercial  feeding  stuffs,  quarterly  report,  October  1  to  December 
31,  1919,  E.  G.  Proulx  et  al.  {Indiana  Sta.  Bui.  242  {1920),  pp.  83). — This 
bulletin  tabulates  the  proximate  composition  of  909  samples  of  feeding  stuffs 
and  the  ingredients  identified.  The  materials  analyzed  include  feed  barley, 
brewers'  dried  grains,  corn  bran,  com  feed  meal,  corn  germ  meal,  corn  gluten 
feed,  hominy  feed,  cottonseed  meal  and  feed,  linseed  meal,  linseed  meal  and 
screenings  oil  feed,  unhulled  peanut  oil  feed,  peanut  oil  meal,  rye  middlings, 
wheat  bnin  with  and  without  screenings,  shorts,  middlings  with  and  without 
screenings,  red  dog,  wheat  mixed  feed,  tankage,  meat  scrap,  and  a  variety  of 
stock  and  poultry  feeds,  calf  meals,  and  condimental  foods. 

The  compilers  note  that  farmers  are  finding  it  increasingly  difficult  to  secure 
straight  by-product  feeds  owing  to  the  competition  of  mixed-feed  manufacturers. 

Commercial  feeding  stuffs,  quarterly  report,  January  1  to  March  31, 
1920,  E.  G.  Troulx  kt  al.  {Irifiinnn  ^ta.  Bill.  2/,3  {1920),  pp.  (?',).— This  bulle- 
tin includes  analyses  of  99.5  samples  of  feeding  stuffs,  the  assortment  of  mate- 
rials being  the  same  as  in  the  publication  noted  above  except  for  the  omission 
of  peanut  oil  meal  and  the  addition  of  alfalfa  meal,  cottonseed  hulls,  dried 
buttermilk,  ground  wheat  screenings,  rice  bran,  oat  shorts,  and  dried  beet  pulp. 

Feeding  stuffs  report,  1919,  J.  W.  Kellogg  {Penti.  Dept.  Agr.  Bui.  S42 
{1920).  pp.  280). — The  moisture,  protein,  fat,  and  crude  fiber  content,  and  the 
identifie<l  ingredients  are  reported  of  samples  of  cottonseed  meal,  cottonseed 
feed,  linseed  meal,  coconut  oil  meal,  distillers'  dried  grains,  yeast  dried  grains, 
brewers'  dricfl  grains,  barley  feed,  corn  gluten  feed,  hominy  feed,  corn  bran, 
corn  feed  meal,  wheat  bran,  wheat  middlings,  red  dog,  wheat  mixed  feed,  rye 
middlings,  rye  red  dog,  buckwheat  middlings,  alfalfa  meal,  dried  beet  pulp, 
tankage,  meat-and-l)one  scrap,  bone  meal,  and  the  usual  assortment  of  proprie- 
tary compounded  feeds.     The  retail  prices  are  also  tabulated. 

Revised  rules  and  regulations  adopted  under  the  provi.sio'ns  of  the 
Texas  feed  law  {Tciu.^  SHa.  Control  Circ.  E  {1919).  pp.  S-8).— This  is  a  re- 
vised edition  of  Control  Circular  C  (E.  S.  R.,  42,  p.  370). 
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Shrimp  meal  and  starfish  meal,  C.  J.  Kole  (Phnrm.  WerkbL,  56  (1919), 
No.  12,  pp.  .346-351). — A  sample  of  dried  whole  shrimps  consisted  of  66  per  cent 
protein,  8.1  per  cent  fat,  and  20.7  per  cent  ash.  Market  samples  contained  less 
protein  and  fat,  due,  it  was  found  on  microscopical  examination,  to  adultera- 
tion with  calcareous  matter  from  other  marine  invertebrates.  The  meal  is  said 
to  be  widely  used  in  Holland  for  poultry  and  swine  feeding. 

Starfish  meal,  it  is  stated,  was  originally  sold  as  a  fertilizer,  but  is  now  used 
also  as  a  feed.  A  commercial  sample  analyzed  consisted  of  protein  31.6  per 
cent,  fat  6.9,  water  12.1,  sand  3.9,  and  other  mineral  matter  43.9  per  cent. 

Recleaned  elevator  screenings  (standard  stock  food)  as  a  food  for  live 
stock,  G.  B.  RoTHWELL  (Canada  Expt.  Farms  Pamphlet  18  [1919],  pp.  4). — 
Trials  of  elevator  screenings  as  feed  for  sheep,  hogs,  and  dairy  cattle  made  In 
1914-15  (E.  S.  R.,  36,  pp.  66,  68,  75)  are  summarized,  and  a  brief  report  is 
made  of  a  1918  test  of  the  recleaned  screenings  for  growing  pigs. 

Four  lots  were  employed  in  the  latter  test,  each  being  fed  screenings  and  skim 
milk,  and  in  three  cases  another  concentrate.  Lot  1  gained  1  lb.  per  head  per 
day  and  consumed  2.8  lbs.  of  screenings  and  6  lbs.  of  milk  per  pound  of  gain. 
Lot  2  gained  at  the  rate  of  0.79  lb.  per  head  and' consumed  2.6  lbs.  of  screenings 
and  .shorts  (1:1)  and  7.2  lbs.  of  milk  per  pound  of  gain.  Lot  3  gained  0.85  lb. 
daily  and  consumed  2.1  lbs.  of  screenings  and  linseed  meal  (8:1)  and  6.8  lbs, 
of  milk  per  pound  of  gain.  Lot  4  gained  0.76  lb.  daily  and  consumed  2.6  lbs. 
of  screenings  and  tankage  (8:1)  and  8.6  lbs.  of  milk  per  pound  of  gain. 

Stock  feed  by  the  system  of  Professor  van  Calcar,  G,  de  Clercq  (Chem. 
Weekbl,  16  (1919).  No.  8,  pp.  226-232).— A  process  devised  by  R.  P.  van  Calcar 
for  reducing  the  fiber  content  of  dried  roughages  is  reported.  The  material  is 
treated  with  calcium  carbonate  and  then  allowed  to  ferment  through  the  action 
of  bacteria  derived  from  animal  feces.  The  calcium  carbonate,  apparently,  is 
employed  partly  to  provide  an  atmosphere  of  carbon  dioxid  for  the  anaerobic 
bacteria  and  partly  because  its  presence  promotes  the  formation  of  methane 
by  the  cellulose.  The  material  is  dried  and  sterilized  by  a  process  like  that 
noted  below  before  it  is  fed,  and  is  said  not  to  be  in  any  way  toxic.  The  pres- 
ence of  calcium  carbonate  did  not  seem  to  inhibit  the  action  of  pepsin  in  the 
stomach. 

Results  of  experiments  are  also  given  in  which  untreated  buckwheat  chaff, 
cabbage  stalks,  and  bean  tendrils  were  fed  to  pigs  in  conjunction  with  various 
amounts  of  calcium  carbonate.  The  proportion  of  crude  fiber  in  the  feces  de- 
creased in  all  cases  with  an  increase  in  calcium  carbonate,  this  being  due,  it 
is  thought,  to  greater  production  of  methane. 

Preparation  of  stock  feed  by  the  system  of  Professor  van  Calcar,  G.  de 
Clekcq  (Chem.  Weekbl.,  16  (1919),  No.  10,  pp.  SU-S19,  figs.  2).— The  author 
describes  the  Van  Calcar  method  of  preparing  feed  from  mixtures  of  blood, 
slaughterhouse  waste,  fish  waste,  potato  peelings,  and  other  vegetable  wastes. 
The  mixture  is  placed  in  a  revolving  wire  mesh  drum  (inclosed  in  a  stationary 
sheet-iron  cover)  through  which  flows  a  current  of  air  heated  to  a  temperature 
of  from  150  to  250°  C,  By  this  process  the  material  is  dried  and  rendered 
thoroughly  sterile.  The  finished  product  contains  from  16  to  20  per  cent  of 
protein  and  2  to  4  per  cent  of  fat.  It  is  relished  by  hog-s  and  does  not  impart  a 
fishy  flavor  to  the  pork. 

Cattle  feeding. — XV,  Winter  steer  feeding,  1918-19,  J,  H.  Skinnee  and 
C.  M.  Vestal  (Indiana  Sta.  Bui.  240  (1919),  pp.  24,  fig.  1;  pop.  ed.,  pp.  8,  fig. 
1). — The  authors  report  a  140-day  feeding  trial  with  69  two-year-old  steers 
divided  into  7  lots.  The  experiment  was  essentially  a  repetition  of  that  re- 
ported in  the  preceding  bulletin  of  this  series  (E.  S.  R.,  41,  p.  68),  and  involved 
comparisons  of  full  v.  limited  corn  feeding,  protein  supplement  v.  no  supple- 
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iiK'iit,  !uul  com  sil.ijre  r.  mixed  corn  and  soy-boan  silage.     The  following  table 
.sviimiiuilzes  the  main  results: 

Re.s II ! I .'i  nf  (I   l.'iO-ilny  fcalinfi  trial  with  ateers,  1918-19. 


Kind  of  silage  fed. 

.\verage 
corn 
ration. 

Consumed  per  pound  of  gain. 

Daily 

gain  per 

head. 

Total 

gain  per 

head. 

Selling 

Lot. 

Shelled 
corn. 

Cotton- 
seed 
meal 

Silage. 

Clover 
hay. 

price 
perlOO 
pounds. 

1 

Pound.'!. 
'  5.  79 

Pounds. 
2.  .58 

Pounds. 
1.14 
1.23 
1.11 
1.09 
1.01 

Pounds. 
IS.  98 
24.76 
17. 95 
12.34 
10.17 
10.20 
11.52 

Pounds. 
1.87 
2.13 
1.66 
1.77 
1..5S 
l.tiO 
1.66 

Pounds. 
2.24 
2.07 
2.36 
2.36 
2.  .59 
2.  ,57 
2.50 

Pounds. 
314.2 
3.89.8 
330.  0 
330. 3 
362.8 
3.59.  6 
349.5 

SI  4  85 

2 

14  50 

t 

do 

6.  54 
12.84 
12.82 
1.5.  .37 
15.28 

2.77 
5.44 
4.  <i5 
5. 99 
6.12 

14.75 

4 

do 

15  65 

5 

6 

Corn  and  soy  lican 

do 

16.00 

15. 85 

16  10 

'  Received  no  com  first  80  days. 

It  is  pointed  ont  that  the  rate  of  gain  and  the  finish  were  in  goncn-Ml  projKir- 
tiotial  to  tlio  amount  of  corn  fed.  When  the  gains  made  by  hogs  were  included, 
the  profits  were  also  proportional  to  the  amount  of  corn.  For  the  first  time  in 
these  trials  the  addition  of  cottonseed  meal  to  the  ration  failed  to  show  bene- 
ficial results. 

Cattle  feeding.— [XVII,  Winter  steer  feeding,  1919-20,  J.  H.  Skinner 
and  F.  G.  Kino  {Indiana  Sla.  Bid.  2^9  {1920),  pp.  2/,,  fig.  1;  pop.  cd..  pp.  7,  fig. 
1). — The  feeding  trial  reported  was  planned  as  a  duplication  of  that  noted 
above.     The  following  table  gives  the  more  important  data: 

Results  of  a  I'lO-day  feeding  trial  with  steers,  1919-20. 


Kind  of  silage  fed. 

Average 

com 
ration. 

Consumed  per  poimd  of  gain. 

Daily 

gnin  per 

head. 

Total 

gain  per 

liead. 

Selling 

I.ot. 

Shelled 
com. 

Cotton- 
seed 
meal. 

Silage. 

Clover 
hay. 

price 
per  100 
poimds. 

1 

Com 

Pounds. 
14.91 

"""a  32" 
12.  54 
12.54 
12.  r,H 
13.26 

Pounds. 
2.63 

""3."  26' 

6.23 
5.88 
6.49 
6.49 

Pounds. 
1.49 
1.67 
1.40 
1.38 
1.30 

Pounds. 
22.39 
28,08 
22.09 
15. ,% 
15.30 
16. 82 
17.42 

Pounds. 
2.67 
3.47 
2.20 
1.92 
1.70 
1.98 
1.96 

Pounds. 
1.87 
1.66 
1.98 
2.01 
2.13 
1.94 
2.04 

Pounds. 
279.  8 
248.  7 
296.4 
302. 0 
320:0 
290.7 
306.  4 

$11.40 

2 
3 

4 

do 

!!."!do'!!!!!!"!"!!"!! 

11.15 
11.50 
11.65 

5 

6 

Corn  and  soy  bean 

do 

11.65 
11.50 

7 

11.50 

>  Received  no  com  first  80  days. 

With  the  price  schedule  used — current  market  prices — all  the  lots  were  sold 
at  a  loss. 

Steer  feeding  experiments  {Kentucky  Sta.  Rpt.  1919,  pt.  1,  p.  39). — It  was 
found  that  steers  receiving  sorghum  silage  made  an  average  daily  gain  of  1.96 
lbs.,  whereas  steers  on  corn  silage  gained  2.15  lbs.  per  day.  The  grain  ration 
consisted  of  corn  and  cottonseed  meal  In  both  cases,  and  the  length  of  the 
feeding  period  is  not  stated. 

On  the  basis  of  four  years'  work,  it  is  estimated  that  sorghum  yields  73.5 
per  cent  more  silage  per  acre  than  com. 
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Value  of  alfalfa  hay  for  fattening  cattle,  J.  H.  Skinner  and  F.  G.  King 

{Indiana  Sta.  Bui.  2fi5  (1920),  pp.  8,  fig.  /). — The  authors  present  average  re- 
sults of  four  experiments  involving  comparisons  between  alfalfa  hay  and  clover 
hay  (with  or  without  silage)  as  roughages  in  steer  feeding.  It  is  concluded 
that  the  two  hays  are  approximately  equal  in  value.  The  detailed  results  have 
been  noted  from  Bulletins  178,  183,  191,  and  206  (E.  S.  R.,  38,  p.  873). 

Pea  straw  for  fattening  cattle,  H.  Hackedorn  (Breeder's  Gaz.,  77  (1920), 
No.  15,  p.  966,  fig.  1). — At  the  Washington  Experiment  Station  4  lots  of  6  grade 
Shorthorn  steers  were  fed  for  95  days.  Each  lot  received  the  same  grain  mix- 
ture, steam-rolled  barley  and  choice  cottonseed  meal  (7:1). 

The  lot  receiving  pea  straw  as  sole  roughage  made  an  average  daily  gain 
of  2.44  lbs.  per  head  and  consumed  6.2  lbs.  of  grain  and  7.7  lbs.  of  pea  straw 
per  pound  of  gain.  The  lot  receiving  alfalfa  hay  as  sole  roughage  made  an 
average  daily  gain  of  2.43  lbs.  and  consumed  6.2  lbs.  of  grain  and  6.1  lbs.  of 
alfalfa  per  pound  of  gain.  The  third  lot  consumed  6  lbs.  of  gi-ain,  4  lbs.  of 
pea  straw,  and  2.9  lbs.  of  alfalfa  per  pound  of  gain  and  made  an  average 
daily  gain  of  2.49  lbs.  The  fourth  lot  consumed  5.6  lbs.  of  gi'ain,  3.2  lbs.  of 
pea  straw,  and  7.7  lbs.  of  corn  silage  per  pound  of  gain  and  made  an  average 
daily  gain  of  2.22  lbs.  It  is  concluded  that  pea  straw  is  about  30  per  cent  less 
efficient  than  alfalfa. 

Winter  rations  for  breeding  ewes,  A.  A.  Dowell  and  G.  L.  Flack  (Farm 
and  Ranch  Rev.,  16  (1920),  No.  19,  pp.  9,  lS-20,  figs.  5).— The  authors  report 
experiments  conducted  during  the  winter  of  1919-20  at  the  University  of  Alberta, 
10  lots  of  4  or  5  ewes  each  being  fed  during  the  period  of  pregnancy. 

The  ewes  wintered  on  afalfa  hay  alone  made  greater  gains,  were  in  better 
condition  at  lambing,  produced  larger  lambs,  and  sheared  heavier  fleeces  than 
those  on  any  other  roughage  or  combination  of  roughage  and  oats  tested.  Those 
fed  on  prairie  hay  and  whole  oats  also  lambed  in  very  good  condition.  Lots 
fed  either  oat  straw  and  alfalfa  (1:1),  "oat  green  feed  hay,"  or  "oat  green 
feed  hay  "  and  prairie  hay  are  described  as  being  in  good  condition  at  lambing, 
but  the  lamb  crop  was  poor  when  the  oat  hay  alone  was  fed.  Ewes  fed  timothy 
hay  alone  were  in  fair  condition.  Those  fed  oat  straw  and  whole  oats  were 
thin,  and  those  fed  either  prairie  hay  alone  or  oat  straw  and  swede  turnips  were 
very  thin. 

Two  lots  were  fed  prairie  hay  and  whole  oats,  one  receiving  snow  and  the 
other  water,  but  there  were  no  marked  differences  between  the  two  at  the 
end  of  the  test. 

The  searing  iron  v.  the  knife  for  docking  or  detailing  lambs,  J.  M.  Jones 
and  C.  M.  Hubbakd  (Texas  Sta.  Bui.  262  (1920),  pp.  3-12,  fig.  1).—In  the  course 
of  a  4-year  experiment  84  lambs  were  detailed  with  the  hot  iron  or  the  dock- 
ing pincers  and  84  were  detailed  with  a  sharp  knife  without  searing  or  ligating 
the  artery.  The  latter  group  seemed  to  suffer  less  pain,  their  wounds  healed 
a  week  sooner,  and  they  gained  more  rapidly  the  first  few  weeks  following 
the  operation.  A  third  group  consisting  of  32  lambs  were  docked  with  a 
knife  and  the  artery  seared,  but  the  wounds  healed  less  rapidly  than  the 
unseared  wounds  and  the  lambs  grew  more  slowly  than  those  docked  with  a 
hot  iron.  Male  lambs  castrated  at  the  time  of  docking  grew  more  rapidly 
than  the  ewe  lambs. 

The  training  of  the  camel,  I.  Dkoandi  (Agr.  Colon.  [Italpl,  H  (1920),  No. 
5,  pp.  201-218,  pi.  1). — Methods  used  in  Africa  and  Arabia  in  breaking  camels 
to  the  saddle  and  in  training  them  to  travel  in  caravans  are  described. 

Value  of  barley  for  fattening  hogs,  C.  P.  Thomson  (Duroc  Bui.  and  Live 
Stock  Farmer,  16  (1920),  No.  23,  pp.  97-9S).— Results  from  feeding  two  lots  of 
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S  140-lb.  hops  for  40  days  at  the  Oklahoma  Experiment  Station  are  reported. 
Tlie  lot  fed  corn  and  tankage  n2:l)  made  an  average  daily  gain  of  1.82  lbs. 
l>or  head  and  required  4.17  lbs.  of  feed  per  pound  of  gain.  The  lot  fed  barley 
and  tankage  (12:1)  made  an  average  daily  gain  of  l.S  lbs.  and  required  4.98 
lbs.  of  feed  per  pound  of  gain. 

HogRin<;-down  experiments  [KenUtchy  Sta.  Rpt.  1919,  pt.  1,  pp.  39,  ^0). — 
Hogs  on  a  soy  bean  lield.  receiving  corn  in  a  self-feeder,  produced  S44  lbs.  of 
pork  and  consumed  72.1  bu.  of  corn  per  acre.  Hogs  on  a  soy  bean  field  with  a 
-  ".  per  cent  corn  ration  made  632  lbs.  of  pork  and  consumed  54.3  bu.  of  corn 
per  acre.  Hogs  on  a  field  of  corn  and  soy  beans  grown  together,  and  receiving 
iHi  supplementary  feed,  produced  350  lbs.  of  pork  per  acre.  Hogs  on  a  corn 
Held  without  supplement  produced  355  lbs.  of  pork  per  acre,  and  those  turned 
on  a  corn  field  and  allowed  tankage  in  a  self-feeder  produced  616  lbs.  of  pork 
;iiid  consumed  145  lbs.  of  tankage. 

.Seven  years'  feeding  experiments  with  work  horses,  N.  Hansson  {F'iihl- 
infj'x  Landw.  Zig.,  65  (1916),  No.  IS-I4,  pp.  289-315,  figs.  5).— The  author  re- 
norts  27  feeding  trials  with  work  horses  at  the  Central  Station  for  Agricultural 
Investigation  in  Stockholm.  The  values  of  the  feeds  tested  were  estimated  by 
I  lianges  in  the  weights  of  the  aninrals. 

If  1  kg.  of  barley  is  used  as  a  feed  unit,  it  was  found  that  the  designated 
■uuounts  of  the  following  materials  are  each  equal  to  a  feed  unit:  Oats  1.2  kg., 

I  orn  meal  0.95  to  1  kg.,  molasses  1  kg.,  potato  flakes  1  kg.,  shredded  sugar  beets 

II  kg.,  wheat  bran  1.2  kg.,  oat  hulls  1.8  kg.,  dried  matter  in  cooked  potatoes 
'•!)  kg.,  and  dried  matter  in  mangels  or  carrots  1.1  kg.  From  7  to  15  feed  units 
;iie  required  per  day  per  head  according  to  the  amount  of  work  performed, 
iind  each  feed  unit  should  include  at  least  75  to  80  gm.  of  digestible  protein. 
Proximate  analyses  of  nraterials  fed  are  tabulated. 

Source  [and  amount]  of  protein  for  hens  (Kentucky  Sta.  Rpt.  1919,  pt.  1, 
l>p.  40-/f2). — Average  annual  egg  yields  of  hens  receiving  various  protein  supple- 
ments during  1917-18  and  3918-19  are  reported.  With  cottonseed  meal  the 
iispective  average  records  were  17.5  and  23.2  eggs,  with  cottonseed  meal  and 
lankage  (1:1)  they  were  77.7  and  86.4  eggs,  with  tankage  109.4  and  109.8, 
Mild  with  buttermilk  114.8  and  149.8. 

In  another  experiment  it  was  found  that  when  meat  scrap  formed  5  per  cent 
of  the  mash  the  average  production  was  116  eggs,  when  10  per  cent  142  eggs, 
when  15  per  cent  149  eggs,  and  when  20  per  cent  158  eggs.  The  amount  of 
mash  fed  equaled  the  amount  of  grain. 

Comparison  of  poultry  breeds,  O.  I.  Bergh  (Minnesota  Sta..  Rpt.  Grand 
/.'lipids  Substa..  1915-1919.  pp.  71.  72). — The  following  table  summarizes  3 
M  ;irs  records  of  production.  The  flocks  were  managed  as  in  a  commercial  es- 
lablishment  and  consisted  chiefly  of  pullets  and  yearlings. 

Average  annual  production  records  of  hens  of  four  breeds. 


1                   Breed. 

Eggs  per 
nen. 

Feed 
con- 
sumed 
per  hen. 

Eggs  per 
pound 
of  feed. 

Vvprage 
veightof 
an  egg. 

Weight 
of  eggs 
per  hen. 

Bodv 
weight 
of  hen. 

Ratio 

body 
weight 

to 
weight 
of  eggs. 

Net  re- 
turns per 
hen. 

Single  Comh  White  Leghorn. . 
Rhode  I'iland  Red 

121.91 
104.82 
86.  .30 
81.78 

Pnuvd-i. 
5H.  .tO 
97.98 
86.73 
115.2.3 

2.3.T 
1.08 
1.00 
.71 

Ouncr.f. 

2.1.T 

2.12 
2.02 
2.02 

Pniinda. 
Ifi.  .3.S 
1.3.  89 
10.89 
10  :^2 

Pounds. 
3.90 
5.  .SO 
6.70 
7.10 

1:4.20 
1:2.40 
1:1.63 
1:1.45 

$3.12 
1  ''5 

Barred  Plymouth  Rock 

White  Orpington 

.85 
—.19 

"" 

L 
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How  to  cull  a  flock  of  hens,  B.  Alder  {Utah  Sta.  Circ.  42  (1920),  pp.  S-8, 
figs.  5). — The  author  describes  the  physical  characteristics  that  are  supposed  to 
indicate  laying  ability  in  hens. 

A  istudy  of  selections  for  the  size,  shape,  and  color  of  hens'  eggs,  E.  W. 

Benjamin  {New  York  Cornell  Sta.  Mem.  31  {1920),  pp.  189S12,  pi.  1,  figs.  57).— 
This  .study  of  egg  characters  with  reference  to  the  season  of  year,  age  of  hens, 
.size  and  vigor  of  chicks,  and  transraissibility  to  offspring  was  begun  in  1911 
with  the  incubation  of  4.")0  Single  Comb  White  Leghorn  eggs  selected  for 
diversities  in  size,  shape,  and  color.  The  chickens  raised  were  mated  in  various 
ways  and  records  were  made  of  the  characteristics  of  their  eggs  and  the  eggs 
laid  by  their  descendants  in  several  generations.  Weight  was  used  aS  a  measure 
of  size  and  the  width-length  index  as  a  measure  of  shape.  Color  was  deter- 
mined by  comparison  with  a  set  of  17  sample  egg-shells  arranged  in  order 
from  chalk-white  to  brown,  and  the  rank  of  the  sample  shell  most  closely 
resembling  the  egg  to  be  graded  was  used  as  the  numerical  expression  for  the 
color  of  the  latter.  The  results  are  presented  in  over  100  correlation  tables, 
and  a  bibliogi-aphy  is  included. 

It  was  found  that  egg-weights  increased  during  the  pullet  year  and  thei-eafter 
remained  practically  constant.  There  were  no  consistent  differences  in  shape 
between  the  eggs  of  pullets  and  the  eggs  of  hens.  Whatever  the  age  there 
seemed  to  be  a  tendency  for  the  eggs  laid  in  the  spring  to  be  rounder  than 
eggs  produced  at  the  beginning  or  the  end  of  the  laying  year.  Spring  eggs 
were  also  of  lighter  color.  Eggs  laid  by  hens  2  years  of  age  or  older  were 
darker  in  tint  than  those  laid  by  the  same  birds  when  pullets.  Eggs  laid  by 
a  bird  after  a  rest  period  of  several  days  were  in  general  heavier,  narrower, 
and  more  darkly  colored  than  eggs  laid  after  several  days  of  consistent  pro- 
duction. 

A  special  study  was  made  of  the  1911  and  1912  hatches  to  determine  the 
relationship  between  egg-weights  and  the  weights  and  growth  of  the  chicks. 
The  correlation  between  egg-weight  and  the  weight  of  the  day-old  chick  was 
+0.844±0.021  in  1911  and  4-0.745±0.017  in  1912.  The  correlations  were  lower 
for  older  chicks  but  remained  positive  and  with  a  few  exceptions  significant 
throughout  the  recorded  ages  (through  128  weeks).  The  correlations  between 
egg-weight  and  estimates  of  the  vigor  of  the  chicks  at  different  ages  were  also 
positive.  Egg-weight  seemed  without  definite  influence  on  the  fertility  and 
hatching  percentages. 

In  the  inheritance  studies,  which  were  mainly  Galtonian  in  viewpoint,  a 
hen's  personal  capacity  in  the  matter  of  egg  size,  shape,  or  color,  as  determined 
by  averaging  the  measurements  of  all  her  eggs,  is  termed  her  life  mean  for 
the  character  in  question.  In  the  case  of  a  first  generation  cock  the  measure- 
ments of  the  egg  from  which  he  was  derived  constituted  his  life  mean,  and 
in  the  case  of  a  later  generation  cock  the  average  of  the  life  means  of  his  sire 
and  dam  was  taken  as  his  life  mean.  The  correlation  between  life  means  of 
the  daughters  and  the  life  means  of  their  sires  was  found  to  be  0.36±0.04  in 
the  case  of  egg  size,  0.21±0.07  in  the  case  of  shape,  and  0.53±0.03  in  the  case 
of  color.  The  corresponding  correlations  between  daughters  and  dams  were 
0.22±0.05,  0.47±0.06,  and  0.67±0.03,  respectively.  The  correlation  between  the 
average  size  of  the  eggs  laid  by  a  hen  and  the  size  of  the  egg  from  which  she 
was  hatched  was  found  to  be  higher  than  the  correlation  between  her  average 
egg  size  and  the  average  size  of  her  dam's  eggs,  and  about  equal  to  the  corre- 
lation between  her  egg  size  and  her  sire's  life  mean  for  size.  Correlation 
between  the  average  shape  of  a  hen's  egg  and  the  shape  of  the  egg  from  which 
she  was  derived  was  intermediate  between  the  two  "  inheritance  "  correlations 


1920]  DAIRY   FARMING DAIRYING.  873 

for  shape.  The  color  of  the  egg  laid  by  a  pullet  was  found  to  be  useless  as 
an  inditatiou  of  the  color  of  the  eggs  laid  by  the  chick  hutched  from  it,  but 
the  color  of  the  egg  of  an  older  bird  was  slightly  correlated  with  the  coloi- 
life  mean  of  tho  h:ilched  chick. 

Report  on  the  ninth  V^ictorian  egg-laying  competition,  A.  V.  D.  Kjntoui. 
(Jour.  Dept.  Agr.  Yictoria,  18  {1920),  No.  6,  pp.  S.il-350,  fiys.  20).— This  is  a 
report  of  the  egg-laying  contest  held  at  Burnley,  Victoria,  during  the  year 
ended  March  31,  1920.  It  differs  from  report.^  of  preceding  contests  (E.  S.  R.. 
42,  p.  874)  in  that  only  yearly  totals  are  given.  During  this  contest  the  birds 
in  the  group  pens  were  trap-nested,  but  there  were  a  considerable  number  of 
tloor  eggs. 

Discussions  of  egg  packing  and  the  utility  of  type  of  Black  Orpington  are 
included. 

Care  and  management  of  rabbits,  C.  C.  Sherlock  (Philddelphia:  David 
McKay  Co.,  1920.  pp.  253,  pis.  6,  figs.  //). — The  author  discusst-s  in  ccnisidcrable 
detail  the  breeding,  housing,  and  hygiene  of  rabbits  and  devotes  particular  at- 
tention to  rabbits  as  meat  and  fur  animals. 

Rabbit  breeding,  V.  Foktiek  {Canada  Expt.  Farms  Bui.  34,  2.  ser.  {1918). 
[French  ed.],  pp.  ^8,  figs.  18). — This  bulletin  is  designed  as  a  manual  for  per- 
sons engaged  in  raising  rabbits  for  skins.  Among  the  topics  discussed  are 
breeds,  breeding,  feeding,  housing  (including  plans  for  cages),  castration,  prep- 
aration of  skins,  and  diseases. 

DAIRY  FARMING— DAIRYING. 

Relative  values  of  feed  proteins  for  dairy  cows,  C.  Laksen,  T.  H.  Wright, 
JR.,  H.  il.  Jones.  H.  Hoover,  and  B.  L.  Johnson  {South  Dakota  Sta.  Bui.  188 
{1920),  pp.  163-204). — The  authors  report  two  series  of  balance  experiments 
with  dairy  cows  to  compare  the  utilization  of  proteins  derived  from  linseed 
meal  and  gluten  feed.  The  first  series  involved  3  cows  and  was  continued 
through  six  10-day  periods  in  1917.  The  second  was  begun  l.ite  in  1918  and 
involved  4  cows  during  4  periods.  The  successive  periods  were  separated  by 
5-day  transition  periods.  The  roughage  ration  during  the  first  series  consisted 
of  30  lbs.  of  corn  silage  and  from  12  to  17  lbs.  of  prairie  hay,  and  during  the 
second  series  20  lbs.  of  silage  and  from  20  to  24  lbs.  of  prairie  hay.  Only  the 
roughages  were  supplied  in  the  first  period  of  each  series  and  the  nitrogen  balance 
in  every  case  was  negative.  In  the  subsequent  periods  of  series  1  and  in  periods 
2  and  3  of  series  2,  either  linseed  meal  or  gluten  feed  was  furnished  in  amounts 
that  were  expected  to  overcome  the  negative  balance,  but  positive  balances  were 
not  realized  in  all  cases.  The  cows  used  in  series  1  weighed  ],1.~)3.  1,378,  and 
1,040  lbs.,  respectively,  at  the  beginning  of  the  first  period,  while  those  in  the 
second  series  weighed  1,048,  830,  936,  and  864  when  the  experiment  began.  The 
complete  results  are  presented  in  26  pages  of  tabular  matter,  together  with  a 
brief  discussion  and  a  review  of  the  literature. 

Two  methods  were  employed  to  compute  the  relative  utilization  of  the  nitrogen 
furnished.  By  one  method — a  modification  of  the  procedure  of  K.  Thoma.s — the 
increase  of  body  nitrogen  during  a  period  of  concentrate  feeding  in  comparison 
with  the  period  on  roughage  alone  is  expressed  as  a  percentage  of  the  increased 
amount  of  nitrogen  available  for  storage  and  katabollsni.  By  the  second  method 
the  increase  of  nitrogen  utilized  for  milk  production  and  body  storage  Is  ex- 
pressed as  a  percentage  of  the  increase  of  nitrogen  tligested.  A  summary  of  the 
data  computed  according  to  the  second  method  appears  in  the  following  table: 
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Utilization  of  increased  supply  of  nitrogen  by  dairy  coios  for  body  and  milk  pro- 
teins in  relation  to  concentrates  fed  and  energy  supplied  by  roughage. 


Part  of  energy  requirement  supplied  by 
rougliage. 

Increased  available  nitrogen  utili/ed. 

fed  in  succes- 
sive periods.' 

1917 

1918 

1917 

1918 

Cowl.  Cow 2. 

Cow  3. 

Cow  1. 

Cow  2. 

Cow  3. 

Cowl. 

Cow  2. 

Cow  3. 

Cowl. 

Cow  2. 

Cow3. 

Linseed  meal... 
Uo 

P.ct. 
67.8 

7r..s 

66.6 
81.9 
91.2 

P.ct. 

72.6 
72.9 
77.6 
76.3 
83.9 

P.ct. 

79.0 
76.3 
73.2 
82.7 
S9.0 

P.ct. 

85 

P.ct. 
97 

P.ct. 
96 

P.ct. 
43.1 
53.2 
39.9 
70.9 
76.9 

P.ct. 

35.7 
49.6 
44.5 
62.9 
77.4 

P.ct. 
42.7 
52.8 
37.3 
47.7 
67.9 

P.ct. 
99 

P.ct. 

87 

P.ct. 
106 

Do 

Gluten  feed 

Do 

100 

104 

86 

119 

U.T 

74 

'  In  the  case  of  cow  3  of  the  1918  series  the  gluten  feed  period  preceded  the  linseed  mesl  period. 

The  coinimtuti(His  by  the  niodirted  Thomas  method  gave  re.sult.s  very  closely 
resembling  those  in  the  table,  on  the  average  52.4  per  cent  of  the  linseed  meal 
nitrogen  and  76.4  per  cent  of  the  gluten  feed  nitrogen  being  utilized  to  establish 
nitrogen  equilibrium. 

The  fluctuations  in  the  degree  of  utilization  of  nitrogen  are  thought  to  be  due 
in  great  part  to  fluctuations  in  the  energy  intake.  "  When  the  percentage  of 
therms  furnished  by  the  hay  and  silage  was  low  the  protein  in  the  gluten  feed 
or  oil  meal  was  used  principally  as  a  source  of  energy  and  could  not  be  used  to 
build  up  the  body  tissue  or  to  furnish  milk  protein.  Therefore  the  percentage 
availability  of*  the  feed  nitrogen  was  extremely  low  in  these  cases."  The 
Armsby  standards  were  used  in  estimating  the  energy  requirements.  The 
sequence  of  feeds  also  seemed  to  influence  the  utilization.  Although  in  the  last 
period  of  series  2  no  concentrates  were  fed,  all  the  4  nitrogen  balances  were 
positive. 

Cow  4  of  the  1918  series  was  aberrant  in  that  more  nitrogen  was  digested  in 
period  1  than  in  periods  2  and  3.  However,  the  negative  nitrogen  balance  during 
the  first  period  was  slight,  and  consequently  only  small  amounts  of  concentrates 
were  fed  the  following  periods. 

Proximate  analyses  of  the  feeds  offered  in  each  period  are  tabulated,  and 
besides  the  nitrogen  data  the  records  include  the  intake  and  outgo  of  fats, 
fiber,  nitrogen-free  extract,  and  ash. 

The  effects  of  high  protein  and  high  energy  rations  in  feeding  dairy 
cows  [I  (continued)  ],  W.  B.  Ellett  and  C.  W.  Holdaway  {Virginia  Sta. 
Tech.  Bui.  20  {1920),  pp.  S-16). — The  authors  report  the  results  of  a  10-day 
digestion  and  nitrogen-balance  experiment  conducted  in  June,  1917,  with  two 
Holstein  cows  that  had  been  kept  continuously  on  a  high  energy  and  a  high 
protein  ration,  respectively,  since  September,  1915.  The  amounts  of  feed 
offered  (11  lbs.  of  grain  and  a  maximum  of  40  lbs.  of  silage  per  day)  were 
the  same  in  both  cases,  but  the  grain  mixture  for  the  cow  on  the  high  energy 
(low  protein)  ration  consisted  of  corn  meal  and  bran  (9:2),  while  the  high 
protein  grain  mixture  consisted  of  gluten  meal,  bran,  and  cottonseed  meal 
(7:2:2).  During  the  trial  the  low  protein  ration  provided  9.9  therms  of  energy 
(using  actual  digestion  coefficients),  while  the  cow  required  on  the  Armsby 
standard  only  7.43  therms.  The  protein-rich  ration  provided  13.06  therms, 
which  was  also  higher  than  the  cow's  requirement  of  11.56.  The  former  cow 
gave  1.84  kg.  of  milk  per  day  and  the  latter  6.8  kg.  A  similar  experiment  with 
the  other  two   cows  in  this  project   was   reported  in  Technical  Bulletin  12 
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(E.  S.  R..  39,  p.  75),  and  many  of  tlic  results  are  restated  In  a  new  form  in  the 
present  publication.  The  foUovvinj?  table  summarizes  some  of  the  main  results 
of  the  two  trials : 


luJliK  ncc  of  the  protein  plane  of  dairy  cotvs  on  protein  metabolism  and  utiliza- 
tion of  feeds. 


Body 
weight. 

Pro- 
tein 
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'  Uriiiary  nitrogenX6.25. 


2  Cow  at  end  of  lactation. 


The  substantial  equality  of  the  urinary  nitrogen  excreted  by  the  two  cows 
on  the  low  protein  ration,  de.spite  the  fact  that  they  were  in  different  stages  of 
lactation  and  one  was  losing  and  the  other  gaining  in  flesh,  is  held  to  indicate 
that  0.34  lb.  of  digestible  protein  per  day  is  sufficient  for  body  maintenance 
provided  only  1  lb.  of  digestible  protein  is  required  to  offset  a  pound  of  milk 
protein.  The  fact  that  cows  on  the  high  protein  rations  secreted  more  fat  in 
the  milk  than  they  derived  from  their  feed  confirms  previous  conclusions  that 
such  rations  promote  the  formation  of  milk  fat  from  carbohydrates  or  proteins. 
It  is  also  pointed  out  that  cows  on  such  rations  required  a  considerable  amount 
of  drinking  water  due  to  the  excess  of  nitrogen  in  the  urine. 

"  These  experiments  indicate  that  when  a  cow  begins  her  lactation  period  with 
a  lack  of  digestible  protein  and  excess  of  energy  or  even  a  sufficiency  of  energy 
in  her  ration  her  digestion  coetlicients  fall,  she  loses  flesh  rapidly,  and  her 
milk  flow  continues  to  fall,  at  first  rapidly,  later  more  slowly,  until  she  can 
support  the  flow  of  milk.  When  the  flow  of  milk  has  become  so  small  that  she 
can  begin  to  gain  weight,  generally  near  the  end  of  the  lactation  period,  her 
digestion  coefficients  begin  to  rise  again,  but  this  results  in  an  increased  gain 
in  flesh  and  has  no  markeil  effect  on  the  milk  flow." 

A  table  gives  the  proximate  composition  of  the  feeding  stuffs  supplied  to  the 
animals  in  the  1917  trial. 

Feeding  dairy  cattle,  A.  C.  McCaxdltsh  {lotva  Sta.  Circ.  64  {1920),  pp.  32, 
fig.  1). — This  circular  includes  definitions  of  feeding  stuffs  and  suggestions 
for  feeding  dairy  cows,  calves,  and  bulls. 

The  efTiciency  of  milk  substitutes  in  calf  feeding,  G.  Spitzkr  and  R.  H. 
Caek  (Indiana  Sta.  Bui.  21,6  \1920),  pp.  8,  figs.  2).— A  group  of  36  grade  Hol- 
stein  calves,  varying  in  age  from  10  to  20  days  and  in  weight  from  85  to  126 
lbs.,  were  fed  for  140  days.  A  lot  of  12,  receiving  whole  milk  throughout, 
made  an  average  daily  gain  of  1.91  lbs.  per  head.  A  similar  lot  fed  skim  milk 
after  the  first  10  days  made  an  average  daily  gain  of  1.73  lbs.,  and  a  third 
lot  fed  Purdue  calf  meal  gained  1.18  lbs.  Ground  corn  and  oats  (1:1)  was 
fed  as  a  dry  mash  to  eacli  lot,  and  for  part  of  the  time  the  calves  had  access  to 
blue  grass  pasture  or  clover  hay.  The  calf  meal  lot  were  thrifty  and  remained 
in  good  condition,  and  during  six  months  of  pasture  following  the  feeding 
period  they  made  about  the  same  gains  as  the  other  lots. 
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The  Purdue  calf  meal  consists  of  corn  meal,  linseed  meal,  and  liquid  beet 
blood  (8 : 1 :  12)  plus  steamed  ground  bone  to  the  extent  of  1  per  cent.  This  is* 
dried  for  from  4  to  6  hours  at  a  temperature  not  over  140°  F.  and  then  ground. 
An  hour  or  so  before  feeding  it  is  mixed  with  four  times  its  weight  of  warm 
water,  forming  a  jelly.  This  is  again  diluted  at  the  time  of  feeding  and  is  fed 
at  blood  heat.  Liquid  blood  meal  was  selected  because  metabolism  trials  at  the 
station  (E.  S.  R.,  42,  p.  471)  had  shown  that  it  is  more  readily  digested  than 
commercial  dried  blood. 

The  normal  gro\\'th  of  dairy  cattle,  C.  H.  Eckles  {Missouri  Sta.  Research 
Bui.  36  (1020),  pp.  3-20,  figs.  5). — The  author  tabulates  and  presents  in  graphi- 
cal form,  by  breeds,  the  average  weight  and  the  average  height  at  withers  each 
month  from  birth  to  first  calving  of  pure-bred  heifers  raised  in  the  University 
of  Missouri  dairy  herd.  The  raaxinmm  and  minimum  weight  and  height  at 
each  age  are  also  given.  The  records  are  continued  beyond  the  first  calving 
by  using  weights  and  measurements  taken  6  months  after  each  parturition. 
Jerseys,  Holsteins,  Ayrsliires,  and  Shorthorns  are  included,  the  Jerseys  being 
mainly  of  the  American  type.  The  following  statements  are  made  concerning 
the  method  of  management : 

"  The  calves  receive  a  portion  of  the  milk  from  their  mothers  from  l>irth  to 
about  two  weeks  of  age.  At  this  point  'he:  ai'e  gradually  changed  to  skim- 
milk  supplemented  by  hay,  usually  alfalfa,  or  pasture,  and  a  small  amount  of 
grain  which  is  mostly  corn  meal.  From  the  time  when  the  feeding  of  milk  is 
discontinued,  which  is  about  6  months  of  age,  until  within  a  few  weeks  of  the 
date  of  first  parturition,  the  heifers  are  placed  on  pasture  during  the  summer, 
while  the  winter  ration  is  corn  silage,  some  legume  hay,  and  generally  from  1 
to  2  lbs.  of  grain  daily.  The  object  is  to  keep  them  in  good  growing  condition 
without  allowing  them  at  any  time  to  become  unnecessarily  fat.  .  .  .  The 
age  at  first  calving  was  higher  than  in  many  herds,  averaging  30  months  fcr 
the  Holsteins,  29  for  the  Jerseys,  and  28  for  the  Ayrshires." 

The  data  were  compiled  primarily  for  use  in  research  work  as  a  basis  for 
comparing  the  growth  of  experimental  animals,  but  they  are  expected  also  to 
be  of  use  to  breeders.  Breed  averages  for  heights  and  weights  at  maturity 
are  also  presented. 

[A  herd  of  grade  Guernseys],  O.  I.  Bergh  (Minnesota  Sta.,  Rpt.  Grand 
Rapids  Stibsta.,  1915-1919,  pp.  7V/-79,  figs.  2). — The  annual  milk  and  butter  fat 
production  and  the  feed  records  from  1911  to  1919  of  the  substation's  herd  of 
grade  Guernseys  are  presented.  An  earlier  report  has  been  noted  (E.  S.  R.,  38, 
p.  17G).  Considerable  increases  in  production  and  in  economy  of  production  are 
attributed  to  the  systematic  grading. 

Announcement  of  the  California  State  dairy  cow  competition,  1930- 
1922,  F.  W.  WoLL  and  P.  I.  Dougherty  (California  Sta.  [Pamphlet],  1920,  pp. 
8). — This  competition  is  being  conducted  according  to  the  plan  of  the  first  one, 
a  report  of  which  has  been  noted  (E.  S.  R.,  40,  p.  375). 

The  Argentine  milking  ewe,  R.  F.  LuRO  (Bol.  Agr.  Prov.  Buenos  Aires,  1 
(1919),  No.  2,  pp.  6,  S,  10.  12). — The  method  of  managing  milking  ewes  is  out- 
lined. It  is  stated  that  the  ordinary  ewe  will  average  0.35  to  0.4  liters  of  milk 
daily  throughout  a  lactation  period  of  five  months.  The  use  of  ewe.s'  milk  for 
cheese  making  in  Argentina  appears  to  be  increasing. 

The  retention  of  milk,  C.  Porcher  (Compt.  Rend.  Acad.  Sci.  [Paris],  170 
(1920),  No.  16,  pp.  963-965).— The  author  finds  that  if  the  milk  of  a  cow  is  re- 
tained in  the  udder  the  lactose  is  resorbed  and  eliminated  through  the  kidneys. 
The  osmotic  pressure  in  the  udder  is  maintained  by  an  increase  in  the  amount  of 
sodium  chlorid  present.  These  results  are  used  to  explain  the  abnormal  composi- 
tion of  colostrum  and  of  milk  secreted  under  certain  pathological  conditions. 
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Milk  and  fout-aiHl-iiiuuth  disease,  C.  Pokcukk  {Coiiipt.  Rend.  Acad.  Sci. 
[Paris],  171  {1920),  No.  2,  pp.  122-125).— The  author  confirms  the  conclusions 
noted  above  by  observations  on  the  niill<  secreted  in  an  infected  quarter  of  the 
udder  of  a  cow  suffeiing  from  foot-and-mouth  disease. 

The  production  of  clean  milk  at  the  Kentucky  Agricultural  Experiment 
Station,  J.  J.  Hooper  and  J.  W.  Nuitek  {Kentucky  8ta.  Virc.  2It  {1020),  pp.  15, 
figs.  12). — Success  in  producing:  and  marketing  raw  milk  of  very  low  bacterial 
content  is  reported.  Prompt  cooling  of  the  milk,  care  in  sterilizing  utensils 
after  washing  and  again  before  use,  and  simple  but  not  primitive  ajiparatus  are 
considertHl  the  important  factors  in  this  succes's.  Milk  from  inflamed  adders  is 
discarded. 

Organization  of  control  of  pasteurization,  F.  O.  Tonney  {Amer.  Jour.  Pub. 
nealth,  10  {1920),  No.  9,  pp.  716-723).— The  author  describes  the  licensing  and 
inspection  of  pasteurizing  plants  in  Chicago.  Complete  automatic  records  of 
pasteurizing  temperatures  are  required,  and  frequent  samples  of  milk  are  col- 
lected by  tield  agents.  Licenses  are  renewed  annually,  and  are  subject  to  revoca- 
tion without  notice  in  the  case  of  failure  to  comply  with  the  requirements. 

"The  result  [of  such  revocation  1  is  the  display  of  remarkable  alacrity  in 
carrying  out  orders  for  the  improvement  of  .sanitary  conditions.  Repairs  which 
have  been  pending  for  months  are  accomplished  over  night.  Old  nuLsances  are 
abated,  flies  are  kept  out  of  the  premises,  the  methods  of  operation  are  im- 
proved, and  bacterial  counts  in  the  product  which  have  been  persistently  above 
the  legal  standard  suddenly  drop  to  a  satisfactory  level." 

Experiments  witli  the  Lobeck  biorizator,  W.  Wedemann  {Arb.  Keichs- 
gsndhtsamt.,  51  {1919),  No.  3,  pp.  397 -Jt59).— The  author  reports  an  extended 
series  of  bacteriological  and  chemical  studies  on  biorized  milk.  Apparatus  of 
different  models  and  varied  capacities  was  used. 

The  biorization  process  had  little  influence  on  the  chemical  characteristics  of 
the  milk.  There  was  a  slight  coagulation  of  the  albumins  and  globulins,  a 
decrease  in  the  capacity  for  reducing  hydrogen  peroxid,  a  lowering  of  the 
acidity,  and  a  more  rapid  formation  of  cream.  The  taste  and  odor  were 
improved,  and  the  milk  remained  sweet  twice  as  long  as  the  raw  milk. 

Milks  yrere  inoculated  with  various  organisms  including  Bacterium  coli  com- 
munis, B.  suipestifer,  B.  pyocyaneiis,  B.  cyanogenus,  and  tubercular  organisms 
of  both  human  and  bovine  types.  These  organisms  were  all  destroyed  by  biori- 
zaticm.  Milk  normally  infected  with  tubercle  bacillus  from  a  cow  with  udder 
tuberculosis  was  freed  by  biorization  from  organisms  toxic  to  guinea  pigs.  Not 
all  the  lactic  acid  and  ma.'^titis  streptococci  were  killed  by  the  biorization  tem- 
perature (75°  C).  However,  the  lactic  acid  organisms  remaining  in  milk  lost 
some  of  their  capacity  to  grow  at  room  temperature,  and  the  milk,  therefore, 
did  not  .sour  at  the  normal  time. 

A  bibliography  of  25  titles  is  appended. 

Market  milk  problems  simplified,  G.  H.  Dacy  {Milk  Mag.,  8  {1920),  No.  7, 
pp.  9,  14,  (JJf,  66,  68). — This  is  an  account  of  the  methods  of  milk  control  in  the 
District  of  Columbia  and  the  efforts  of  the  producers'  association  to  encourage 
winter  dairying.  The  text  of  the  act  of  Congress  regulating  the  sale  of  milk 
in  the  District  is  included.  A  system  of  inspecting  and  scoring  dairy  farms 
was  inaugurated  in  1896. 

The  city  milk  supply  {Agr.  Gaz.  Canada,  7  {1920),  No.  7,  pp.  593-600).— 
This  is  an  account  of  milk  standards  and  the  characteristics  of  the  milk  sup- 
plies of  cities  in  Nova  Scotia,  New  Brunswick,  Quebec,  Ontario,  Manitoba, 
Saskatchewan,  Alberta,  and  British  Columbia. 

Consumers'  prices  and  distribution  policies  in  their  relation  to  farmers' 
prices,  C.  L.  King  (A'.  J.  Dept.  Agr.  Bui.  20  {1919),  pp.  319-328).— In  this  ad- 
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dress,  made  at  a  meeting  of  the  New  Jersey  State  Dairymen's  Association,  tlie 
author  draws  some  conclusions  from  his  worlv  as  Federal  Milk  Commissioner 
for  Pennsylvania. 

It  is  pointed  out  that  increasetl  volume  of  business  in  milk  plants  and 
increased  load  on  retail  wagons  have  in  recent  years  brought  about  economies 
in  distribution  sufficient  to  offset  rising  costs  of  labor  and  material.  In  Phila- 
delphia an  agreement  among  dealers  as  to  minimum  load  per  wagon  has  made 
the  elimination  of  duplicating  routes  almost  automatic.  The  "cash  and  carry  " 
plan  of  retailing  milk  is  considered  less  economical  than  the  house  to  house 
delivery,  since  the  consumption  is  smaller  and  less  regular  and  the  unit  cost 
of  delivering  the  milk  is  thereby  increa.sed. 

Method  for  determining  milk  prices  at  Evansville,  Ind.,  W.  L.  Hannixg 
(Hoard's  Dairyman,  58  {1920),  No.  25,  pp.  1168,  1169).— Two  schemes  used  in 
Evansville,  Ind.,  are  reported. 

By  the  first  scheme  production  cost  was  determined  by  the  so-called  Purdue 
formula,  which  was  based  upon  the  investigations  of  Bain  and  Posson  in  Porter 
County,  Ind.  (E.  S.  R.,  43,  p.  678).  The  .sum  of  the  price.'?  of  20  lbs.  of  corn, 
20  lbs.  of  mill  feed,  48  Iba  of  hay,  1.50  lbs.  of  silage,  20  lbs.  of  stover,  20  lbs. 
of  straw,  and  3  hours'  labor,  to  which  is  added  a  10  per  cent  managerial  charge, 
is  assumed  to  equal  the  cost  of  producing  100  lbs.  of  milk  testing  8..5  per  cent  fat. 

This  scheme  was  in  operation  from  November,  1918,  to  June,  1919,  when  the 
second  scheme  was  inaugurated.  By  this  plan  the  fat  in  100  lbs.  of  milk  is 
charged  at  the  prevailing  market  price  for  butter  fat,  and  the  value  of  the 
skim  milk  in  100  lbs.  of  milk  is  assumed  to  equal  the  market  price  of  30  lbs. 
of  shorts  (on  the  ton  basis).  There  is  a  40-cent  premium  per  hundredweight 
for  clean  milk  and  a  sliding  scale  of  additions  and  subtractions  to  encourage 
winter  production.  The  second  plan  is  said  to  be  working  out  to  the  satisfaction 
of  producers  and  consumers. 

A  city-owned  milk  plant,  P.  A.  Davis  {Hoard's  Dairyman,  60  {1920),  No.  8, 
p.  290). — It  is  stated  that  Jamestown,  N.  Y.,  has  recently  voted  to  increase  its 
bonded  debt  for  the  purpose  of  erecting  a  milk  plant  and  retailing  milk.  Advo- 
cates of  the  measure  pointed  out  the  possibility  of  complete  sanitary  control 
of  the  milk  supply  and  the  prevention  of  a  threatened  shortage  due  to  competi- 
tion with  the  condensaries. 

Operation  of  the  Twin  City  Milk  Producers'  Association,  H.  R.  Leonard 
(Hoard's  Dairyman,  59  (1920),  No.  Jf,  pp.  1811-189,  fig.  J).— This  is  an  account 
of  a  cooperative  association  of  milk  producers  which  maintains  milk  plants  in 
St.  Paul  and  Minneapolis,  selling  market  milk  to  retailers  and  manufacturing 
any  surplus  into  butter  and  cheese. 

The  different  systems  of  cooperative  dairy  plants,  C.  Bovy  {Jour.  Soc. 
Natl.  Agr.  Belg.,  2  (1920),  Nos.  31,  pp.  285,  286;  35,  pp.  317,  318;  39,  pp.  3^9, 
350). — The  author  di-scusses  the  organization  and  activities  in  Belgium  of  local 
milk  plants,  regional  milk  plants,  central  creameries,  central  milk  plants,  and 
Federal  milk  plants. 

A  classification  of  ledger  accounts  for  creameries,  G.  O.  Knapp,  B.  B. 
Mason,  and  A.  V.  Swarthout  (U.  S.  Dept.  Agr.  Bui.  865  (1920),  pp.  //0^— The 
creamery  ledger  accounts  are  divided  into  15  classes  and  the  scope  of  each 
is  defined.  Some  of  the  procedures  suggested  differ  from  those  in  Bulletin 
559  (E.  S.  R.,  37,  p.  875).  "These  changes  have  been  found  desirable  after 
observation  of  actual  operations  extending  over  a  period  of  several  years." 
The  preparation  of  balance  sheets  and  of  statements  of  income  and  expense  is 
included. 

"  Garlic  taste  "  in  butter  and  experiments  to  produce  from  garlicky 
cream  butter  entirely  free  from  this  flavor,  E.  Haglund  (Meddel.  Central- 
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ausl.  Forsoksv.  JurdbruksomrMet,  No.  154  (1011),  pp.  12;  also  in  K.  Landthr. 
Akad.  Handl.  och  Tidskr.,  57  (1918),  No.  1,  pp.  19-28).— The  author  describes 
in  detail  the  method  of  Ayers  and  Johnson  (E.  S.  R.,  31,  p.  771)  for  the  removal 
of  garlic  tiavor,  and  reports  a  successful  modification  in  which  the  cream  Is 
warmed  in  a  pasteurizing  apparatus  and  cooled  in  thin  tilms  exposed  to  the  air, 
but  without  the  use  of  an  air  blast. 

It  i3  also  noted  that  heating  garlicky  butter  to  100  C.°  may  render  it  suit 
able  for  cooking  pm-poses. 

A  cooperative  laboratory  [for  dairy  bacteriology]  (Better  Bu.nness,  5 
(1920),  No.  If,  pp.  SlJi-Sn.  fig.  i).— An  account  is  given  of  a  bacteriological 
laboratory  established  in  Dublin  for  the  use  of  cooperative  creameries  affiliated 
with  the  Irish  Agricultural  Organization  Society.  Butter  control  is  the  main 
activity,  but  recently  a  cheese  control  has  been  inaugurated  and  it  is  expected 
soon  to  include  the  control  of  market  milk. 

VETERINARY  MEDICINE. 

A  text-book  of  the  principles  and  practice  of  veterinary  medicine,  D.  S. 

White  (Philadelphia:  Lea  d-  Febiger,  1920,  2.  ed.,  rev.,  pp.  XVI-\-5Sl).— This 
is  a  revised  and  enlarged  edition  of  the  work  previously  noted  (E.  S.  R.,  37. 
p.  176). 

A  modification  of  Van  Leersiim's  bloodless  method  for  recording  blood 
pressures  in  animals,  A.  E.  Cohn  and  U.  L.  Levy  (Jour.  Ex-pt.  Med.,  32  (1920), 
No.  3,  pp.  S51-.i5.5,  pis.  J,,  figs.  3).— The  fact  that  there  was  no  satisfactory 
method  for  taking  the  blood  pressure  of  laboratory  animals  so  that  observations 
can  be  repeated  on  successive  days  over  long  periods  of  time  led  the  authors  to 
make  use  of  the  method  here  described  and  illustrated,  the  essential  part  of 
which  was  first  described  by  Van  Leersum  in  1911  and  utilized  by  him  for 
studies  on  rabbits.  It  consists  in  making  the  carotid  artery  accessible  to  direct 
examination. 

A  contribution  to  the  knowledge  of  acetonuria  in  domestic  mammals, 
G.  Sinn  (Arch.  Wiss.  u.  Prakt.  Tierheilk.,  /,2  (1916),  No.  4-5,  pp.  322-367).— In 
investigations  conducted  by  the  author  acetone  was  regularly  found  in  the 
urine  of  normal  horses  and  cattle.  It  varied  in  amount  from  0.38  to  3.S6  mg. 
per  liter  of  urine  in  horses  and  from  0.2  to  2.4  mg.  per  liter  in  urine  of  cattle. 
There  was  no  increase  in  the  amount  of  acetone  in  the  urine  of  tubercular  cattle, 
but  there  was  an  increased  acetone  content  in  the  urine  of  horses  suffering  from 
a  fever.     A  list  of  27  references  to  the  literature  is  included. 

Principles  in  serologic  grouping  of  B.  abortus  and  B.  melitensis. — Cor- 
relation between  absorption  and  agglutination  tests,  M.  L.  Feusiek  and 
K.  F.  Meyer  (Jonr.  Infect.  Disea.ses,  21  (1920),  No.  3,  pp.  185-206,  figs,  li).— 
"  Unless  an  antiserum  is  absorbed  to  extinction  of  the  absorbing  strain,  the 
residual  agglutinins  can  not  be  classed  as  specific. 

"A  series  of  absorption  tests  with  formalinlzed  suspensions  in  B.  abortus  and 
B.  melitensis  antiserums  led  to  a  fourfold  grouping  of  14  B.  abortus  and  B. 
melitensis  strains.  Groups  one  and  four  were  represented  by  two  :ind  group 
three  by  one  strain,  the  majority  falling  in  group  two.  All  B.  abortus  strains 
belonged  serologically  to  group  one.  Groups  one  and  two  are  closely  related. 
They  are  sharply  defined  from  groups  three  and  lour.  The  grouping  revealed 
these  principles : 

"(1)  An  antiserum  can  not  be  exhausted  by  strains  of  another  group.  It  is 
always  exhausted  by  its  homologous  strain,  and  may  be  exhausted  by  other 
members  of  the  same  group. 
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"(2)  A  strain  acts  in  a  uniform  manner  (qualitatively)  on  all  strains  in 
another  group  under  the  same  absorption  conditions.  This  uniform  action  con- 
stitutes the  basis  for  group  affiliation. 

"(3)  Strains  within  the  same  group  do  not  necessarily  act  in  a  uniform 
manner  on  one  another  when  absorbed  from  the  same  antiserum.  This  consti- 
tutes the  basis  for  individual  differentiation. 

"  In  conforming  to  the  main  classification  adopted  by  the  Society  of  American 
Bacteriologists,  we  suggest  that  B.  abortus  and  B.  melitensis  group  be  given 
generic  rank  in  the  Bacteriacese  family  as  the  genus  '  Brucella.' 

"A  series  of  agglutination  tests  in  B.  abortus  and  B.  melitensis  antiserums 
disclosed  gradation  in  titer  limits  for  the  different  strains,  and  the  gradations 
were  constant  for  the  same  strains  in  the  various  antiserums.  It  was  found 
that  the  sets  so  formed  correlated  with  the  groups  resulting  from  the  absorption 
tests. 

"  The  serums  of  cows  and  hogs  suffering  from  natural  abortion  disease  may 
also  react  to  both  B.  abortus  and  B.  melitensis  organisms." 

A  comparison  of  the  morphologic,  cultural,  and  biochemical  character- 
istics of  B.  abortus  and  B.  melitensis,  K.  F.  Meyee  and  E.  B.  Shaw  (Jour. 
Infect.  Diseases,  21  (1920),  No.  3,  pp.  178-184,  figs.  2).— "A  comparative  study 
of  21  cultures  of  so-called  '  Micrococcus '  melitensis  obtained  from  various  sec- 
tions of  the  world  and  of  32  cultures  of  B.  abortus  (Bang)  isolated  in  this 
country  and  England  justifies  the  following  conclusions : 

"The  causative  organism  of  undulant  fever  of  man  and  of  Malta  fever  of 
goats  can  not  be  distinguished  morphologically  or  biochemically  from  the  organ- 
ism responsible  for  infectious  abortion  in  domesticated  animals. 

"  So-called  '  Micrococcus '  melitensis  appears  in  young  cultures  as  a  short  rod 
and  should  therefore  be  designated  as  Bacterium  melitensis. 

"  The  pigment  production  of  the  majority  of  actively  growing  B.  melitensis 
strains  on  glycerol  peptic  digest  agar  and  on  alkaline  potato  cylinders  after  five 
days'  incubation  is  more  intense  than  with  the  strains  of  B.  abortus. 

"  Both  B.  melitensis  and  B.  abortus  cultures  produce  after  20  days'  incubation 
in  glucose  and  lactose  broth  an  alkaline  reaction  and  a  characteristic  reduction 
of  the  H-ion  concentration  equal  to  about  0.6  to  1.0  Ph." 

Contributions  to  the  biochemistry  of  pathogenic  anaerobes. — IX,  The 
biochemistry  of  Bacillus  edematiens,  C.  G.  L.  Wolf  {Jour.  Path,  and  Bact., 
23  {1920),  No.  3,  pp.  254-265). — In  continuation  of  the  studies  on  the  bio- 
chemistry of  pathogenic  anaerobes  by  Wolf  and  Harris  (E.  S.  R..  42,  p.  271),  a 
series  of  experiments  along  the  same  lines  as  previous  work  with  other  anaerobic 
microorganisms  was  carried  out  with  three  strains  of  B.  edematiens.  The  results 
of  the  present  study  are  summarized  as  follows  : 

"  B.  edematiens  possesses  characteristics  which  are  found  in  both  the  pro- 
teolytic and  saccharolytic  organisms  previously  examined.  The  saccharolytic 
characters  are  greatly  predominant.  In  glucose-  and  lactose-containing  media  it 
is  an  efficient  gas  producer.  Lactose  is  consumed  in  considerable  quantity.  It 
also  has  the  property  of  hydrolyzing  this  sugar. 

"  Large  quantities  of  gas  are  produced  in  cooked-meat  media  containing  no 
free  carbohydrates.  Notable  quantities  of  amino-acids  and  ammonia  may  also 
be  found." 

On  the  cultivation  and  isolation  of  Bacillus  tetani,  R.  S.  Adamson  (Jour. 
Path,  and  Bact.,  23  {1920),  No.  S,  pp.  241-253,  pi.  i).— This  paper,  in  continua- 
tion of  the  general  investigation  of  the  bacteriology  of  wounds  previously  noted 
(E.  S.  R.,  41,  p.  476),  consists  of  a  study  of  special  methods  for  the  isolation  of 
B.  tetani. 
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A  proliminan-  study  of  the  cultural  characteristics  of  the  organism  when  grown 
in  the  media  used  in  thie  previous  study  has  led  to  the  conclusion  that  for  the 
isolation  of  B.  tetani  anaerobic  culture  in  alkaline  broth  (—10  or  —20  on  Eyre's 
scale)  is  most  satisfactory.  In  either  case  frequent  platings  out  on  agar  with 
an  alkaline  reaction  are  recommended.  If  the  presence  of  the  organism  is  sus- 
pected, the  inoculation  should  be  made  into  a  guinea  pig.  All  isolated  strains 
should  be  grown  in  neutral  broth  for  from'  4  to  8  days  and  inoculations  made. 
The  cultural  characteristics  of  the  organism  as  thus  isolated  are  described,  and 
a  plate  is  included  showing  the  appearance  of  7-  to  8-day  colonies  of  the  pure 
organism  on  agar. 

The  author  recommends  as  the  best  medium  for  the  production  of  tetanus  toxin 
neutral  or  slightly  alkaline  broth  without  the  addition  of  glucose,  and  for  the 
preservation  of  strains  in  the  laboratory  for  some  time  alkaline  — 20  broth  or 
stab  cultures  in  —10  agar,  the  tubes  in  either  case  to  be  sealed  up. 

The  precipitation  of  Bacillus  welchii  toxin,  H.  Henry  and  M.  Lacet  {Jour, 
rath,  and  Bact.,  23  {1920),  No.  3,  pp.  273-280).— On  account  of  the  instability 
and  low  potency  of  B.  tcelchii  toxin  as  obtained  in  filtrates  from  meat-broth 
cultures  of  the  organism,  a  series  of  experiments  was  undertaken  for  the  pur- 
pose of  obtaining  a  more  stable  form  of  toxin  suitable  for  measuring  the  value 
(»f  sera  containing  antitoxin  to  B.  welchii  and  at  the  same  time  a  more  potent 
form  for  use  in  the  production  of  antitoxic  sera  of  higher  titer  than  those  as 
yet  obtained. 

The  precipitating  agents  tested  with  cultures  of  B.  welchii,  filtered  through 
layers  of  paper  pulp  and  sand  and  then  through  large  Berkefeld  candles  under 
pre.ssure,  included  ammonium  sulphate  in  different  concentrations,  alcohol,  and 
ammonium  sulphate  followed  by  alcohol.  The  last  method  proved  most  satis- 
factory, the  secondary  precipitation  with  absolute  alcohol  being  carried  out  on 
solutions  of  the  precipitates  obtained  by  two-tliirds  ammonium  sulphate  satura- 
tion. 

It  has  been  found  possible  by  this  method  to  obtain  solutions  containing  from 
oO  to  250  mouse  minimal  lethal  doses  per  cubic  centimeter  as  against  from 
5  to  10  mouse  lethal  doses  by  the  ordinary  methods.  The  toxin  as  thus  pre- 
pared underwent  no  deterioration  during  a  period  of  11  months  when  stored  at 
room  temperature  in  amber  colored  bottles  fitted  with  rubber  corks. 

The  efl'ect  of  the  intradermal  mallein  test  on  subsequent  complement 
fixation  tests  for  glanders,  R.  A.  Kelseuj  and  J.  G.  Habdenbero,  jr.  {Jour. 
Amer.  Vet.  Med.  Assoc,  57  {1920),  No.  3,  pp.  282-29^) .—The  possible  effect  of 
the  Interdermal  mallein  test  on  subsequent  complement  fixation  tests  was 
studied  on  horses  which  had  never  received  intradermal  injections  of  mallein 
previous  to  the  experiment  and  on  others  that  had  previously  been  given  several 
intradermal  tests.     The  technique  employed  was  as  follows: 

Healthy  horses  were  bled  for  preliminary  tests  to  demonstrate  the  absence 
of  complement-fixing  bodies,  and  were  then  given  Injections  of  either  0.1  cc. 
or  0.2  cc.  of  army  intradermal  mallein  into  the  lower  palpebrum  of  the  left 
eye,  after  which  they  were  kept  in  separate  corrals  and  specimens  of  blood 
taken  daily,  commencing  24  hours  subsequent  to  the  mallein  injection  and  con- 
tinuing for  21  days  or  longer  if  the  animal  still  gave  a  positive  reaction.  Im- 
mediately following  the  final  bleeding  a  second  injection  of  mallein  was  made 
in  the  lower  palpebrum  of  the  right  eye  and  the  bleeding  continued  for  the 
same  length  of  time.  The  serum  obtained  from  the  blood  samples  was  tested 
in  the  usual  way  for  complement  fixation,  each  specimen  that  gave  any  reaction 
being  tested  from  three  to  five  times.  The  tests  were  controlled  by  simulta- 
neous tests  with  negative  sera  from  animals  that  had  never  been  subjected  to 
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the  intradermal  mallein  test.  In  the  four  different  series  of  studies  reported 
over  1,050  specimens  were  examined.  The  conclusions  drawn  from  the  exten- 
sive data  reported  are  as  follows : 

"The  injection  of  the  prescribed  dose  (0.1  cc.)  of  intradermal  mallein  in 
horses  that  have  never  been  previously  subjected  to  injections  of  mallein  pro- 
duces complement-fixing  bodies  in  the  blood  serum  of  a  much  greater  per- 
centage of  such  animals  than  in  those  that  have  had  numerous  previous  injec- 
tions. In  our  test  of  the  previously  injected  animals  33i  per  cent  developed 
complement-fixing  bodies  following  the  injection  of  0.1  cc.  of  mallein.  whereas 
of  the  '  green  '  hor.ses  S3J  per  cent  gave  reactions  to  the  complement  fixation 
test  as  a  result  of  such  injection. 

"  There  was  a  tendency  toward  a  greater  percentage  of  reactions  among  the 
previously  injected  horses  where  twice  the  dose  (0.2  cc.)  of  mallein  was  ad- 
ministered. This  did  not  hold  true  as  regards  the  horses  that  had  never  been 
previously  injected. 

"  Complement-fixing  bodies  may  be  demonstrated  as  early  as  24  hours  subse- 
quent to  the  mallein  injection,  and  may  persist  for  32  days  subsequent  to  its 
injection.  The  average  animal,  however,  develops  them  after  4  to  7  days  sub- 
sequent to  malleinization,  and  they  persist  for  approximately  2  weeks  after 
their  appearance. 

"  Due  to  the  fact  that  the  greater  percentage  of  animals  at  present  in  the 
Army  have  been  subjected  to  numerous  intradermal  mallein  tests,  it  is  believed 
that,  generally,  comparatively  little  difiiculty  will  be  experienced  with  sero- 
logical tests  subsequent  to  the  mallein  tests  of  these  animals,  particulary  if 
the  blood  specimen  is  procured  immediately  after  the  48-hour  reading  of  the 
mallein  test.  Newly  purchased  animals,  however,  will  undoubtedly  give  trouble 
in  this  respect. 

"  Where  it  is  desired  to  supplement  an  intradermal  mallein  test  with  the 
complement  fixation  tests  for  glanders,  the  blood  specimen  should  be  taken 
immediately  following  the  48-hour  reading  of  the  mallein  test.  After  this  time 
a  period  of  approximately  30  days  from  the  date  of  the  mallein  injection  should 
be  allowed  to  elapse  before  taking  the  blood  sample,  as  no  reaction  other  than 
negative  obtained  with  a  specimen  procured  sooner  could  be  considered 
reliable." 

The  immunizing  value  of  commercial  vaccines  and  bacterins  against 
hemorrhagic  septicemia.  L.  Van  Es  and  H.  31.  Maktin  (Nebraska  Sta.  Re- 
search Bui.  11  (1920),  pp.  3-19). — This  bulletin  reports  the  results  of  a  series 
of  experiments  in  which  the  immunity  of  rabbits  injected  with  various  com- 
mercial hemorrhagic  septicemia  bacterins  and  vaccines  was  tested  by  subse- 
quent inoculations  with  Bacterium  hipolaris.  In  nearly  all  cases  the  vaccines 
or  bacterins  were  purchased  directly  from  the  manufacturer.  The  dosage  used 
was  the  one  recommended  on  the  label  and  was  repeated  from  1  to  12  times. 
The  degree  of  immunity  produced  was  always  tested  by  the  use  of  B.  hipolaris 
cultures  or  material  obtained  from  the  same  species  as  one  upon  which  the 
vaccine  was  supposed  to  confer  protection.  The  preparations  tested  included 
"Mixed  Infection  Bacterin,"  "Hemorrhagic  Septicemia  Vaccine  (Avian)," 
"  Hemorrhagic  Septicemia  Bacterin  for  Cattle,"  "  Hemorrhagic  Septicemia 
Combined  Bacterin  (Bovine),"  ''Bacillus  suiscpticus  Bacterin  (for  swine 
plague),"  "Hemorrhagic  Septicemia  Vaccine  for  Cattle,"  "Hemorrhagic  Septi- 
cemia Vaccine  for  Swine,"  and  "  Swine  Plague  Bacterin." 

In  only  a  few  cases  did  the  injections  of  the  preparation  produce  any  imme- 
diate unfavorable  effect  on  the  test  rabliits  even  when  used  in  relatively  large 
doses.  In  the  entire  series  of  experiments,  however,  only  3  out  of  187  animals 
acquired  immunity  to  B.  hipolaris  infection.     The  conclusion  is  drawn  that  the 
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present  commercial  heraorrhaRie  septicemia  vaccines  have  no  antigenic  value 
as  expressed  liy  actual  resistiince  to  li.  bipolaris  infection. 

The  classification  of  the  piroplasms,  P.  J.  uv  Toit  {Arch.  Protintenk.,  S9 
(J!>18),  No.  1,  pp.  iS.'f-i04,  fiys-  JO). — This  pajjcr  on  the  classilication  of  the  piro- 
plasms includes  a  blblio^^raphy  of  62  titles. 

The  piroplasnia  affecting  bovines  and  their  intermediate  hosts,  E. 
P.i:uMPT  (/{III.  Soc.  Path.  Exot.,  13  {1920),  No.  6,  pp.  Jfl6-J,G0.  fifiH.  12).— In  this 
report  the  author  deals  with  Piroplasmn  bori.'<  (Babes,  18S8  pro  parte);  P. 
(irficntinum  (Lijinieres,  1901);  P.  higeminum  (Smith  and  Kilborne,  ISn.3),  in- 
<  ludins  the  piroplasm  of  spleen  rupture;  Theilcrin  parva  (Theiler,  19(J4)  ;  T. 
iinttann  (Theiler,  1906)  ;  Anaplasma  marginale  (Theiler,  1910)  ;  .1.  centrale 
(Theiler,  1911);  and  A.  arficntinum  (Liffui^res,  1914).  In  a  first  appendix, 
two  piroplasms  rare  or  of  which  the  pathogenic  rule  has  not  been  determined. 
■  ire  considered,  namely.  P.  hudsonhiK  bovis  (Bowhill,  1908)  and  Achrotnaticu.s 
nuirfiei  (C.  Franga,  1918).  The  jaundice  of  bovines  in  Africa  is  considered  in 
a  second  appendix. 

The  protozoal  parasites  of  the  rat,  with  special  reference  to  the  rat  as  a 
natural  reservoir  of  Spirocha^ta  icteroha?niorrhagije,  A.  G.  R.  Foui.ertox 
i.four.  Path,  and  Bart..  23  {1919},  No.  1,  pp.  78-103,  pis.  2).— This  paper  deals 
with  the  occurrence  of  Trypanosoma  leuisi,  S.  icteroh^morrha giw  Inada  {Lepto- 
siiirh  icterohwmorrhagio'  Noguchi),  S.  mor.tus  nniris  Futaki,  and  S.  herbdomadis 
Mo  et  al.    A  list  of  6")  references  to  literature  is  included. 

Relationship  of  insects  to  parasitic  diseases  in  stock,  G.  F.  Hill  {Proc. 
Roy.  Soc.  Victoria,  n.  ser.,  31  {1918),  No.  1,  pp.  11-101,  pis.  7). — This  paper  con- 
sists of  two  parts: 

I.  The  life  hi.story  of  Habro-ncma  musccc,  H.  microstoma,  and  H.  mega.^toma 
(pp.  11-76). — In  investigations  conducted  in  Australia,  the  author  confirms 
the  results  obtained  in  studies  of  the  life  history  of  H.  muscce  by  Ransom 
IK.  S.  R.,  29.  p.  82)  and  reports  upon  the  life  cycle  of  H.  m.icrostoma  and  of 
//.  mcgastoina,  which  he  has  worked  out.  The  eggs  of  H.  megastoma  gain 
entrance  to  the  horse's  stomach  from  the  tumors  produced  by  it.  and  in  the 
voided  feces  for  a  period  of  at  least  15  days  the  embryos,  after  a  slight  amount 
of  development,  enter  the  larva;  of  the  house  fly.  They  continue  to  develop  in 
the  pupae  and  adult  of  the  house  fly.  The  life  cycle  is  completed  upon  the 
entrance  of  the  infested  fly  into  the  horse's  stomach  by  ingestion  in  feed  or 
water.  "The  experiments  show  that  (1)  Musca  domcstica  is  an  intermediary 
liost  of  H.  megastoma,  and  (2)  all  the  available  evidence  is  against  Stomoxys 
ciUitrans  acting,  even  accidentally,  in  such  capacity." 

The  life  cycle  of  E.  microstoma  is  similar  to  H.  megastoma,  except  that  the 
stable  fly  is  the  principal  intermediate  host.  "  The  experiments  show  un- 
doubtedly that  while  H.  muscce  only  occurs  in  M.  domestica,  even  when  S. 
calcitrans  is  in  the  presence  of  an  intense  infection,  H.  mici'ostojna  occurs 
almost  entirely  in  S.  calcitrans  but  also  rarely  in  M.  domestica."  No  evidence 
was  found  that  the  Habronema  larvae  ever  occur  in  the  blood  stream.  It  is 
pointed  out  that  in  Australia  these  species  are  important  nematodes  of  the 
horse's  stomach,  H.  megastoma  causing  splenic  and  stomach  abscesses,  and 
there  is  reason  to  believe  that  under  certain  conditions  the  mortality  caused  in 
stock  is  considerable. 

II.  Certain  points  in  the  life  history  of  Melophagus  ovinus  Linn.,  the  sheep 
louse  fly,  or  "sheep  tick"  (pp.  77-107). — This  is  a  report  of  biological  studies. 
Studies  of  this  parasite  by  Swingle  at  the  Wyoming  Experiment  Station  have 
been  previously  noted  (E.  S.  R.,  29,  p.  756). 

An  intestinal  parasite  affecting  cattle  in  Fiji,  W.  Rainet  {Fiji  Dcpt.  Agr. 
Circ.,  1  {1920),  No.  1,  pp.  -J,  5). — The  author  reports  the  occurrence  of  CEsopha- 


884  EXPERIMENT   STATTON   RECORD.  [Vol.43 

gostoma  columbianum  in  a  large  proportion  of  the  carcasses  of  cattle  examined 
in  the  Suva  and  Taviuni  districts  of  Fiji.  In  three  cases  in  which  the  nodules 
were  very  numerous  and  where  there  was  an  accompanying  inflammation  of  the 
mucous  lining  of  the  intestine,  the  emaciated  condition  of  the  animal  was  at 
least  partly  due  to  the  extensive  formation  of  the  nodules.  The  cattle  in  Fiji 
appear  to  be  infested  more  extensively  than  cattle  in  the  United  States,  with 
correspondingly  more  severe  symptoms  and  results. 

Pathogenic  bacteria  in  hog  cholera  blood,  L.  P.  Doyxe  and  R.  S.  Sfray 
(Jour.  Infect.  Diseases.  27  (1920),  No.  3.  pp.  2.).5-249).— "After  the  fifth  day 
following  inoculation  with  hog  cholera  virus  there  was  a  marked  increase  in 
the  proportion  of  cholera-infected  hogs  having  gas-producing  bacteria  in  the 
blood. 

"  Hog-cholera  blood  containing  gas-producing  bacteria  was  usually  fatal  to 
rabbits  when  injected  subcutaneously.  Hog-cholera  blood  not  containing  gas- 
producing  bacteria  was  nearly  uniformly  harmless  to  rabbits  when  injected 
subcutaneously.  Hog-cholera  blood  containing  gas-producing  bacteria  was  no 
more  harmful  than  blood  not  containing  gas-producing  bacteria  when  injected 
in  large  quantities  intravenously  into  hogs  in  the  production  of  antihog-cholera 
serum. 

"  One  strain  of  B.  paratyphosus  A  was  isolated  by  direct  planting  of  hog- 
cholera  blood;  another  strain  of  B.  paratyphosus  A,  and  two  strains  of  B. 
paratyphosus  B,  were  isolated  from  the  heart  blood  of  rabbits  dying  following 
inoculation  with  hog-cholera  blood.  These  strains  were  identical  in  all  respects 
with  human  strains  of  B.  paratyphosus  A  and  B. 

"  Three  identical  intermediates  were  isolated,  two  by  direct  plating  of  hog- 
cholera  blood  and  one  from  heart  blood  of  a  rabbit,  which  died  after  inocula- 
tion with  hog-cholera  blood.  This  same  type  has  been  isolated  before  and  since 
from  the  spleens  of  pigs." 

The  relation  between  the  quantity  of  serum  administered  and  the  active 
immunity  produced  in  the  simultaneous  vaccination  against  hog  cholera 
with  virus  and  serum,  T.  P.  Haslam  (Jour.  Path,  and  Bact.,  23  {1920),  No.  3, 
pp.  333-341)- — The  author  reviews  the  conflicting  opinions  regarding  the  neces- 
sity of  an  exact  balancing  of  the  serum  and  virus  in  the  serum  simultaneous 
vaccination  against  hog  cholera,  and  reports  a  series  of  experiments  undertaken 
to  determine  whether  or  not  the  administration  of  large  doses  of  hog-cholera 
serum  inhibits  the  immunizing  action  of  the  virus. 

The  plan  of  the  experiment  was  to  vaccinate  groups  of  pigs  with  a  constant 
dose  of  virus  and  gradually  increasing  doses  of  serum  and  after  six  months  to 
test  the  pigs  for  immunity.  Eleven  groups  of  4  pigs  each  were  vaccinated 
with  2  cc.  of  defibrinated  blood  virus  preserved  with  0.5  per  cent  phenol  and 
vi'ith  amounts  of  serum  varying  from  0.1  to  10  cc.  per  pound  of  body  weight. 
Two  groups  of  4  each  were  vaccinated  with  2  cc.  of  filtered  virus  and  0.5  and 
5  cc.  of  serum  per  pound  of  body  weight,  respectively.  The  virulence  of  both 
lots  of  virus  was  checked  by  the  inoculation  of  susceptible  pigs.  Nonvaccinated 
pigs  and  pigs  vaccinated  with  serum  and  no  virus  were  used  as  controls.  The 
animals  in  all  cases  were  secured  from  noninfected  farms  and  were  held 
in  quarantine  for  two  weeks  previous  to  the  beginning  of  the  experiment.  Six 
months  after  the  vaccination  all  of  the  pigs,  including  the  controls,  received 
10  cc.  each  of  defibrinated  blood  virus  and  in  addition  were  fed  liberally  with 
muscle  virus  from  the  pigs  from  which  the  blood  virus  was  obtained. 

In  the  series  in  which  the  defibrinated  virus  was  used,  all  of  the  10  pigs 
given  virus  alone  sickened  in  7  days;  of  the  43  pigs  receiving  virus  and  varying 
amounts  of  serum,  42  survived;  of  11  controls  receiving  no  treatment  only  1 
sickened  slightly,  while  none  of  the  8  controls  receiving  serum  alone  sickened. 
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The  reaction  following  the  simultaneous  sorum-virus  treatment  varied  con- 
siderably with  the  amount  of  serum  administered.  The  animals  rece  ving 
amounts  of  serum  up  to  1  cc.  per  pound  developed  definite  temperature  reac- 
tions, while  those  receiving  1  cc.  or  more  did  not  show  a  rise  in  temperature. 

The  immun  ty  tests,  carried  out  six  months  later,  gave  the  following  results: 
Thirty-one  of  the  42  simultaneously  vaccinated  pigs  were  tested  and  all  proved 
immune.  Of  5  control  pigs  receiving  serum  alone  none  proved  immune,  and 
of  7  receiving  no  treatment  but  kept  in  the  same  pen;?,  only  1  was  imnmne. 
In  the  experiments  in  which  filtered  virus  was  used,  none  of  the  pigs  receiving 
0.5  cc.  of  serum  per  pound  and  2  cc.  of  virus  per  pig  were  permanently  immune, 
and  only  2  out  of  the  4  receiving  5  cc.  of  serum  per  pound  and  2  cc.  of  virus 
were  permanently  immune. 

Tlie  author  concludes  that  the  immunity  shown  by  the  simultaneously  vacci- 
nated p  gs  depends  upon  the  character  of  the  virus  employed  and  not  upon  the 
amount  of  serum  adniini.stered. 

Ulcerative  lympliangitis  or  *'  Preisz-Nocard  disease  "  of  horses,  with 
especial  reference  to  immune  sera,  toxin,  and  antitoxin,  E.  A.  Watson 
(Jour.  Amer.  Vet.  Med.  Assoc,  57  (1920),  No.  3,  pp.  257-269).— This  paper,  pre- 
sented at  the  annual  meeting  of  the  American  Veterinary  Association  at  New 
Orleans  in  November,  1919,  consists  of  brief  reports  of  an  experimental  study 
of  ulcerative  lymphangitis,  the  term  being  used  to  cover  only  those  forms  of  the 
disease  originating  in  infection  with  the  bacillus  of  Preisz-Nocard.  The  experi- 
ments, which  were  conducted  in  part  at  the  veterinary  bacteriological  labora- 
tory at  Rouen,  France,  and  in  part  at  the  veterinary  research  laboratory  at 
Lethbridge,  Canada,  included  a  study  of  infectivity  and  period  of  incubation, 
pathogenicity  for  guinea  pigs,  immunization,  specific  properties  of  anti-Preisz- 
Nocard  serum,  and  the  preparation,  properties,  and  action  of  a  soluble  toxin. 
The  results  obtained  are  sunrmarized  as  follows: 

"  There  is  a  high  degree  of  infectivity  when  opportunity  is  given  the  bacillus 
of  penetrating  the  skin  by  means  of  a  recently  scratched  or  injured  surface. 
The  interval  between  entry  of  the  bacilli  and  the  development  of  the  primary 
sore  varied  between  7  and  25  days.  The  intervals  between  primary  and  sec- 
ondary lesions  are  still  more  variable,  and,  at  any  stage  in  the  disease,  long 
or  short  periods  of  tolerance  or  local  immunity  are  to  be  met  with  and  ex- 
pected. The  range  of  virulence  is  a  wide  one.  All  degrees  of  pathogenic  activ- 
ity may  be  noted  between  that  causing  (1)  an  acute  septicemia  or  toxemia,  (2) 
slowly  evolved  chronic  or  recurring  purulent  and  ulcerous  processes,  and  (3) 
one  or  several  isolated  abscesses. 

"Attempts  to  im-munize  and  hyperimmunize  horses  were  only  partially  suc- 
cessful. A  serum  was  obtained  decidedly  antitoxic  and  to  sonre  extent  anti- 
bacterial, but  the  horses  furnishing  the  serum  eventually  succumbed  to  gen- 
eralized infections  in  a  more  or  less  acute  form. 

"An  active  .soluble  toxin  can  be  obtained  in  the  filtrates  of  cultures  of  the 
Preisz-Nocard  bacillus  of  races  specially  selected  for  their  virulent  and  toxi- 
genic properties.  The  properties  of  the  serum  of  diseased  horses  permit  of 
specific  toxin-antitoxin  methods  of  diagnosis." 

Further  studies  on  "  blackhead  "  in  turkeys,  with  special  reference  to 
transmission  by  inoculation,  E.  E.  Tyzzer  and  M.  Fabyan  (Jour.  Infect. 
Diseases,  21  (1920),  No.  S.  pp.  201-239,  figs.  6). — "A  distinct  form  of  blackhead 
may  be  produced  in  turkeys  by  the  subcutaneous  Inoculation  of  liver  lesions 
from  acute  cases,  and  this  disease  may  be  propagated  apparently  indefinitely 
by  subinocuiation  into  normal  turkeys.  This  form  of  the  di.sease  is  charac- 
terized by  the  appearance  of  a  primary  local  lesion  which  first  shows  appreci- 
able development  from  five  to  seven  days  after  Inoculation;  by  the  occurrence 
ISGTS"— ?0 7 


886  EXPERIMENT   STATION   RECORD.  [Vol.43 

of  secondary  lesions  regularly  in  the  lungs,  rarely  in  the  liver  and  kidney,  and 
by  the  later  involvement  of  the  liver  and  kidney  (tertiary  lesions)  through  the 
dissemination  of  the  parasite  from  the  involved  lungs.  In  addition  to  weak- 
ness, loss  of  appetite,  and  sulphur-colored  feces — symptoms  which  are  seen  in 
the  spontaneous  disease — there  is  coughing  and  more  or  less  dyspnea.  The 
inoculated  disease  has  been  invariably  fatal. 

"  The  incubation  period  is  commonly  11  days,  but  varies  between  11  and  17 
days.  The  appearance  of  symptoms  evidently  indicates  sufficient  involvement 
of  vital  organs  to  interfere  seriously  with  function.  The  rapid  development  of 
the  subcutaneous  lesion  is  not  attended  either  by  loss  of  weight  or  by  symp- 
toms, neither  of  which  appears  until  after  internal  organs  are  involved. 

"  In  the  course  of  their  migration  through  the  tissues  from  the  site  of  in- 
oculation, some  of  the  parasites  penetrate  the  veins  and  are  carried  to  the 
lungs  where  they,  for  the  most  part,  lodge  and  produce  lesions.  The  disease 
thus  metastasizes  by  way  of  the  blood  stream  in  a  nranner  similar  to  that  of 
certain  tumors.  The  distribution  of  the  parasites  is  thus  governed  by  their 
ability  to  penetrate  vessels  and  by  their  size  and  physical  properties,  which 
cause  them  to  lodge  in  capillaries. 

"  The  expansion  and  contraction  of  the  lungs  evidently  serve  to  dislodge 
organisms,  so  that  these  organs  are  not  as  effective  filters  as  the  liver. 

"  The  parasites  develop  readily  in  a  variety  of  tissues  and  organs,  mucous 
membranes,  connective  tissues,  both  smooth  and  striated  muscle,  lung,  liver, 
and  kidney.  Macroscopic  lesions  of  the  kidney  and  microscopic  lesions  of  the 
lung  have  been  found  in  spontaneous  blackhead. 

"  The  inoculation  of  chickens  has  resulted  negatively  except  in  newly  hatched 
chicks,  in  which  self-limited  local  lesions,  and  in  one  instance  secondary  lesions 
in  tlie  lungs  were  produced. 

"A  certain  proportion  of  pigeons  have  proved  susceptible  to  the  extent  of 
developing  transient  self-limited  local  lesions.  Positive  results  were  obtained 
in  30  per  cent  of  those  inoculated.  The  lesions  are  es.sentially  similar  to  the. 
subcutaneous  lesions  of  the  turkey,  but  after  developing  actively  from  the  fifth 
to  the  eighth  day  undergo  regression.  Rabbits,  guinea  pigs,  and  mice  have 
proved  nonsusceptible. 

"  Blackhead  may  be  contracted  spontaneously  from  acute  cases  of  its  inocu- 
lated form,  probably  from  the  ingestion  of  food  or  water  contaminated  by  dis- 
charges from  the  respiratory  tract.  An  attempt  to  transmit  the  disease 
through  the  agency  of  a  species  of  "  blow  fly  "  has  failed,  but  it  is  possible 
that  this  or  related  species  may  play  a  part  in  the  dissemination  of  the  disease. 

Exposure  of  a  young  turkey  to  common  fowls,  after  a  long  period  of  isolation, 
has  been  followed  by  the  contraction  of  blackhead,  unless  the  infection  is  to  be 
attributed  to  the  "  blackhead-fed  "  flies  ingested  by  it  37  days  previously. 

"  Neither  the  administration  of  tartar  emetic  nor  of  quinin  has  served  to 
check  the  course  of  the  infection. 

"  Blackhead  may  be  produced  by  the  introduction  of  organisms  beneath  the 
skin,  and  is  not  dependent  on  the  invasion  of  the  tissues  by  myriads  of  flagel- 
lates that  have  multiplied  in  the  lumen  of  the  gut.  No  flagellates  have  appeared 
in  the  ceca  of  newly  hatched  chickens  following  the  ingestion  of  large  amounts 
of  blackhead  virus  derived  from  subcutanoeus  and  lung  lesions.  Cases  of 
spontaneous  blackhead  occur  in  which  there  are  no  demonstrable  flagellates  in 
the  cecal  contents  or  in  the  gland  lumina. 

"  The  definite  transmission  of  the  disease  from  one  turkey  to  another  by  inoc- 
ulation at  once  removes  the  great  uncertainty  which  has  attended  all  experi- 
ments in  the  past  which  have  had  to  depend  on  the  natural  and  not  well  under- 
stood method  of  transmission  by  the  exposure  of  healthy  turkeys  to  supposedly 
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infected  turkeys.  The  demonstration  of  the  uniform  susceptibility  of  the 
normal  turkey  throughout  its  period  of  growth  not  only  opens  the  way  for 
further  investigation  of  the  question  of  transmission,  but  also  serves  as  a  basis 
for  future  work  on  other  problems  relating  to  the  virus  of  blackhead." 

The  value  of  comniercial  vaccines  and  bacterins  against  fowl  cholera, 
L.  Van  Es  and  H.  M.  Martin  (Nebrofika  Sta.  Research  Bui.  18  {1920),  pp. 
3-11). — This  is  the  report  of  a  study,  conducted  along  similar  lines  to  the  one 
noted  on  page  S82,  of  fonnnercial  vaccines  and  bacterins  against  fowl  cholera. 
The  preparations,  purchased  from  six  different  manufacturers,  included  ''  Hemor- 
rhagic Septicemia  Vaccine  (Avian)."  "  Hemorrhagic  Septicemia  Combined 
Bacterin  (Avian),"  "Avian  Hemorrhagic  Septicemia  Bacterin,"  "Avisepticus 
Bacterin,"  "Hemorrhagic  Septicema  Vaccine  (for  fowls),"  and  "Fowl  Cholera 
Bacterin."  Several  fowls  were  treated  with  each  of  these  preparations  and 
subsequently  tested  for  immunity  by  means  of  inoculations  with  fowl  cholera 
organisms  secured  from  field  outbreaks  and  cultivated  in  the  laboratory. 

Of  100  chickens,  the  immunity  of  which  was  tested  after  from  one  to  three 
injections  of  the  bacterin  or  vaccine,  one  only  survived  the  immunity  test.  It 
Is  concluded  that  no  reliance  can  be  placed  on  these  commercial  vaccines  and 
bacterins  against  fowl  cholera. 

Rabbit  and  cat  diseases,  C.  G.  Saunders  (Chicago:  Amer.  Vet.  Pub.  Co., 
1920.  pp.  121). — The  first  part  of  this  work  deals  with  the  diseases  of  rabbits 
(pp.  1-G4).     The  second  part  deals  with  diseases  of  the  cat  (pp.  65-121). 

RURAL  ENGINEERING. 

Topographic  maps  and  sketch  mapping,  J.  K.  Finch  {Nexv  York:  John 
Wiley  d  Sons.  Inc.,  1920,  pp.  XI +175,  pis.  4,  figs.  7S).— This  is  a  manual  of  in- 
struction on  topographic  and  sketch  mapping.  Part  1  deals  with  map  reading, 
part  2  with  sketch  mapping,  and  part  3  with  landscape  sketching.  An  appendix 
contains  a  descriptive  list  of  the  principal  topographic  maps  of  the  world,  by 
F.  K.  Morris,  suggestions  for  a  course  in  map  reading  and  sketch  mapping,  and 
a  bibliography. 

Dredging  engineering,  F.  L.  Simon  {New  York  and  London:  McGraw-Hill 
Book  Co.,  Inc.,  1920,  pp.  X+182,  pi.  1,  figs.  56). — It  is  the  purpose  of  this  book 
first  to  describe  the  principal  types  of  dredges  in  such  a  manner  as  to  impart  a 
fundamental  working  knowledge  of  their  construction  and  operation,  and  then 
to  consider  in  concise  fonn  the  u.sual  problems  confronting  the  engineer  in  the 
conception  and  accomplishment  of  dredging  projects.  The  following  chapters 
are  included :  Definition  and  classification,  grapple  dredges,  dippei-  dredges, 
ladder  dredges,  scows,  hydraulic  dredges  of  the  river  type,  hydraulic  dredges 
of  the  seagoing  hopper  type,  objects  and  phases  of  the  subject,  preliminary  engi- 
neering, preliminary  construction,  operating,  and  removal  of  subaqueous  rock. 

A  study  of  the  Venturi  flume  as  a  measuring  device  in  open  channels, 
P.  S.  Wilson  and  C.  A.  Wright  {Engin.  Xetvs-Rec.,  85  {1920),  No.  10,  pp.  J,52- 
457,  figs.  6). — Experiments  with  two  different  designs  of  rectangular  Venturi 
flumes,  conducted  at  Cornell  University,  are  reported.  Each  Hume  had  a  throat 
width  of  8  in.,  eciual  to  one-third  the  width  of  the  channel,  and  each  converged 
in  a  distance  of  3  throat  widths  and  diverged  in  a  distance  of  10  throat  widths. 
One  had  a  throat  length  equal  to  3  throat  widths  and  the  other  a  throat  length 
equal  to  1  throat  width. 

It  was  found  that  the  coefficient  of  the  Venturi  flume  for  any  particular  con- 
dition of  flow  within  rather  wide  limits  is  a  fixed  determinable  quantity  close 
to  unity.  With  the  flumes  experimented  upon,  however,  the  value  of  the  coeffi- 
cient varied  over  a  range  of  possibly  10  per  cent  with  varied  conditions  of  flow, 
piost  of  this  variation  being  apparently  due  to  surface  phenomena,  waves,  etc.. 
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the  effect  of  which  could  be  controlled  by  the  design  of  the  flume  so  as  to 
obtain  a  more  definite  coefllcient. 

The  maximum  loss  of  head  necessary  in  the  use  of  the  Venturi  flume  is  very 
small  compared  to  that  lost  with  other  measuring  devices  under  similar  condi- 
tions. A  weir  with  the  same  range  of  capacity  would  probably  involve  at  least 
five  or  six  times  as -much  loss  of  head.  The  necessity  for  connecting  each  of  the 
gauge  wells  to  a  pair  of  opposite  gauge  openings  in  the  channel  was  verified. 
The  exact  location  of  the  upstream  gauge  openings  was  found  to  be  immaterial 
as  long  as  they  were  placed  upstream  from,  and  fairly  close  to,  the  beginning  of 
the  convergence. 

The  determination  of  the  discharge  of  the  Venturi  flume,  from  the  readings  of 
the  upstream  and  throat  gauges,  is  slightly  more  involved  than  in  the  case  of  the 
Venturi  meter  in  a  pipe  since,  besides  the  Venturi  difference,  the  depth  nmsl 
also  be  taken  into  account.  For  this  reason  an  automatic  recording  device  such 
as  is  commonly  used  with  the  Venturi  meter,  while  undoubtedly  practical,  would 
probably  be  more  complicated. 

Curves  and  tabular  data  are  included. 

The  stopping  of  sink  holes  in  canals  and  the  construction  of  drops  in 
very  light  soil,  C.  J.  Moouy  {Rcclam.  Rec.  [C7.  S.],  11  (1920),  No.  8,  pp.  374- 
378,  figs.  7). — Construction  methods  used  by  the  U.  S.  Reclamation  Service  on 
the  Flathead  irrigation  project  in  Montana  for  the  repair  of  sink  holes  in  canals 
and  the  construction  of  canal  drops  ai'e  described. 

Water  supplies  and  public  health  {Health  Bui.,  35  (1920),  No.  8,  pp.  32, 
figs.  23). — This  bulletin  contains  considerable  popular  information  on  water 
supplies  and  their  purification,  with  particular  reference  to  residential  and 
farm  water  supplies.  The  appearance  of  methods  and  apparatus  for  the  purifi- 
cation of  small  farm  water  supplies,  some  of  which  were  described  by  the  U.  S. 
Department  of  Agriculture  several  years  ago,  would  indicate  that  little  advance 
has  been  made  on  the  subject. 

Land  clearing,  O.  I.  Bebgh  and  A.  H.  Benton  (Minnesota  Sta.,  Rpt.  Grand 
Rapids  Substa.,  1915-1919,  pp.  59-70,  figs.  8). — This  report  gives  information  on 
a  land  clearing  project,  the  purpose  of  which  was  to  determine  the  relative 
merits  and  cost  of  (1)  clearing  land  of  stumps  with  a  horsepower  stump  puller, 
(2)  shattering  the  larger  stumps  with  djaiamite  before  pulling  with  a  horse- 
power stump  puller,  and  (3)  blasting  out  the  stumps  with  dynamite.  The  tract 
of  land  selected  had  about  an  equal  mixture  of  hard  and  soft  wood  stumps.  The 
hardwood  stumps  had  been  cut  from  3  to  10  years  and  the  softwood  from  20  to 
30  years.  The  soil  on  the  east  half  of  the  tract  was  silty  loam  and  on  the  west 
half  sandy  loam  to  pure  sand. 

The  data  indicate  very  conclusively  the  advantage  of  pulling  over  dynamiting 
in  stump  removal.  Shattering  before  pulling  had  a  slight  advantage  over  pull- 
ing without  shattering.  There  did  not  seem  to  be  much  difference  in  the 
amounts  of  20  and  40  per  cent  dynamite  used,  although  the  40  per  cent  blasted 
out  the  stumps  more  effectively  than  the  20  per  cent.  An  advanage  of  shatter- 
ing stumps  before  pulling  was  that  much  less  dirt  was  turned  up  mth  the  roots 
and  the  parts  of  the  stump  were  much  moi'e  easily  handled.  The  cavities  left 
after  blasting  were  much  larger  than  those  left  where  stumps  were  pulled.  It 
was  observed  that  many  more  roots  were  removed  when  stumps  were  pulled 
than  where  dynamite  was  used.  Another  advantage  of  pulling  was  that  a  large 
number  of  small  stumps  were  removed  that  still  remained  when  dynamiting 
was  completed. 

Land  clearing  and  wood  utilization  by  distillation,  W.  R.  James  ([WUr 
mington,  Del.]:  Hercules  Poivder  Co.  [1920],  pp.  [1]+S2,  pis.  6).— This  is  a 
paper  delivered  at  the  Agricultural  Extension  Directors'  Convention  at  Gulf- 
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port.  Miss.,  December  18.  li)19,  in  which  an  experiment  on  clearing  25  acres  of 
cut-over  l()iif,^leuf  pine  land  and  the  destructive  distillation  of  stumps  is  re- 
ported.    Tallies  of  data  and  cost  analyses  are  al.so  included. 

The  tract  selected  was  of  fairly  average  condition  and  the  stumps  ranged 
from  6  to  15  years  in  age.  The  stumps  were  removed  with  dynamite  at  a  total 
cost  per  acre  varying  from  $22.14  to  $41.39.  While  the  average  of  these  figures 
is  not  considered  a  true  indication  of  the  average  cost  of  clearing  such  lands  in 
general,  it  is  noted  that  the  cost  per  ton  of  wood  recovered  was  lowest  on  the 
land  costing  the  most  to  clear.  It  is  aLso  noted  that  in  shooting  longleaf  pine 
stumps  the  character  of  the  soil  did  not  vitally  affect  the  cost  because  the 
charge  of  explosive  was  confined  within  the  root. 

A  small-sized  horizontal  retort  was  used  for  the  distillation.  The  products 
of  distillation  of  these  stumps  were  charcoal,  tar,  and  so-called  mixed  tar  oils. 
The  cost  of  equipment  and  construction  was  .*i;4  ()4(5.S2.  Considering  total  oper- 
ating costs,  interest,  depreciation,  repairs,  supplies,  and  labor,  and  profit  per  acre 
on  a  24-hour  operating  schedule  was  $12.33  and  on  a  36-hour  schedule  $12.81. 

While  the  plant  used  proved  to  be  slightly  too  small,  it  is  concluded  that 
destructive  distillation  offers  great  possibilities  for  anyone  who  contemplates 
clearing  longleaf  pine  lands  on  a  fairly  large  scale.  "Generally  speaking,  a 
man  would  hardly  employ  the  distillation  process  on  less  than  1,000  acres, 
even  though  ...  it  might  be  possibe  to  make  a  profit  by  using  500  acres,  and 
doubling  the  depreciation  figures." 

E.xperiments  on  the  horizontal  pressure  of  sand,  P.  M.  Crosthwaite 
{Surveyor  and  Mittiic.  and  Count}/  Engin.,  57  {1920),  No.  11/66,  p.  182). — This  is 
a  review  of  a  report,  presented  before  the  Institution  of  Civil  Engineers,  de- 
.scribing  experiments  the  results  of  which  led  to  the  conclusion  that  the  vvedge 
theory,  when  modified  by  leaving  out  wall  friction  and  introducing  instead  of 
the  angle  of  repose  the  angle  of  internal  friction,  gives  correct  results  in  all 
cases  whether  for  the  maximum  thrust  or  that  produced  by  individual  wedges. 

Test  of  bearing  capacity  of  rock  at  Iron  Canyon  dam  site,  Calif.,  H.  J. 
Gauxt  {Reclam.  Rec.  [U.  S.],  11  {1920),  No.  8,  pp.  37S,  379,  fig.  i).— These  tests 
indicated  that  the  softest  rock  on  the  site  could  stand  a  pressure  of  nearly 
40  tons  per  square  foot  without  yielding.  The  material  is  mainly  agglomerate. 
It  is  considered  safe  to  design  a  dam  with  pressure  on  this  foundation  not  to 
exceed  10  tons  per  square  foot.  The  testing  apparatus  is  de.<?cribed  and 
illustrated. 

How  to  use  cement  for  concrete  construction  for  town  and  farm,  TI.  C. 
Campbell  {Chicago:  Stanton  <£■  Van  Vliet  Co.,  1920,  pp.  [l]+380,  figs.  214).— 
This  is  a  popular  treatise  on  how  to  build  concrete  structures  for  town  and 
farm  and  includes  formulas,  drawings,  and  tabular  data.  Special  sections  are 
included  on  the  proportioning,  mixing,  and  laying  of  concrete  and  on  form 
construction. 

California  highways,  B.  Blow  {San  Francisco:  Author,  1920,  pp.  XVIII -{- 
S08,  pis.  187.  figs.  2.j). — This  is  a  descriptive  record  of  road  development  by  the 
State  of  California  and  by  such  counties  as  have  paved  highways.  It  is  pro- 
fusely illustrated. 

First  biennial  report  of  the  Kansas  Highway  Commission  {Kans.  High- 
uag  Comn.  liien.  Rpt.,  1  {1917-18),  pp.  276,  pis.  18.  figs.  4). — ^This  is  the  first 
biermial  report  of  the  Kansas  State  Highway  Commission,  which  Includes  a 
short  r^sumg  of  road  and  bridge  building  and  legislation  pertaining  thereto  up 
to  the  time  a  State  highway  commis.sion  was  establishe<l,  together  with  data  on 
the  work  and  expenditures  on  roads  and  bridges  in  the  State  for  the  period  from 
April  4,  1917,  to  January  1.  1919.  A  .special  section  describes  tests  of  road 
building  materials  as  conducted  at  the  Kansas  State  Agricultural  College. 
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Report  of  the  State  commissioner  of  highways  for  the  year  ending  De- 
cember 31,  1918,  E.  DuFFEY  (Rpt.  State  Commr.  Highways,  N.  Y.,  1918,  pp. 
580,  pis.  8). — Tliis  report  contains  data  on  the  work  and  expenditures  of  the 
New  York  State  Highway  Commission  for  the  year  ended  December  31,  1918. 

Thirteenth  annual  report  of  the  State  highway  commissioner  to  tlie 
governor  of  Virginia,  G.  P.  Coleman  {Ann.  Rpt.  State  High  nay  Commr.  Ya., 
13  {1919),  pp.  60). — Tlie  work  and  expenditures  of  the  Virginia  State  Highway 
Commission  on  road  construction  and  maintenance  in  the  State  for  the  year 
ended  September  30,  1919,  are  reported. 

Road  transport  by  steam  veliicles,  P.  W.  Robson  {Surveyor  and  Munic.  and 
County  Engin.,  58  {1920).  No.  11,89,  pp.  81,  82,  fig.  i).— The  results  of  investiga- 
tions into  the  actual  running  costs  of  various  types  of  steam  and  gas  motor 
vehicles  operating  on  road  transportation  work  in  England  are  reported,  to- 
gether with  an  analysis  of  total  costs.  The  figures  analyzed  represent  in  the 
aggregate  15,000,000  ton-miles  hauled.  The  capacities  of  the  vehicles  examined 
varied  between  3  and  6  tons. 

It  was  found  that  the  steam  motor  vehicle  is  the  most  economical  and  re- 
liable form  of  road  transportation. 

Engine  design  for  maximum  power  and  economy  of  fuel,  C.  A.  Norman 
{Jour.  Sac.  Automotive  Engin.,  7  {1920),  No.  2,  pp.  182-185,  figs.  2).— This 
paper,  a  contribution  from  Ohio  State  University,  deals  with  the  subject  merely 
from  the  thermodynamic  standpoint  and  develops  graphic  data  on  the  influence 
of  the  air-to-fuel  ratio  upon  power  developed  and  fuel  consumption. 

Intake-manifold  temperatures  and  fuel  economy,  W.  S.  James,  H.  C. 
Dickinson,  and  S.  W.  Sparrow  {.Jour.  Soc.  Automotive  Engin.,  7  (1920),  No.  2, 
pp.  lSl-136,  figs.  11). — Experiments  conducted  at  the  U.  S.  Bureau  of  Standards 
are  reported,  which  showed  that  (1)  at  constant  speed,  mixture  ratio,  and 
power  output  the  fuel  consumption  in  pounds  per  brake-horsepower-hour  is  in- 
dependent of  the  temperatures  and  methods  of  heating  the  intake  charge  within 
the  range  tested,  and  (2)  the  rate  at  which  an  engine  will  accelerate  with  a 
given  mixture  ratio  or  carburetor  setting  is  markedly  affected  by  the  amount 
of  heat  supplied  and  its  method  of  application.  Within  the  limits  of  this  work, 
the  greater  the  amount  of  heat  supplied  to  the  charge  and  the  higher  its  tem- 
perature at  the  intake  port,  the  more  rapidly  the  engine  will  accelerate. 

Saving  fuel  with  the  carbureter,  W.  E.  Lay  {Jour.  Soc.  Automotive  Engin., 
7  {1920),  No.  2,  pp.  188.  189,  figs.  2). — Experiments  conducted  at  the  University 
of  Michigan  on  the  effect  of  varying  mixture  ratios  on  the  thermal  efficiency 
and  torque  of  an  engine  operating  under  different  conditions  of  speed,  power  out- 
put, and  temperature  of  the  fuel-intake  system  are  reported. 

The  object  of  the  first  series  was  to  determine  whether  the  mixture  giving 
the  best  economy  and  that  giving  the  greatest  power  is  a  constant  quantity  for 
all  conditions  of  speed  and  power  output  of  the  engine  at  quarter,  half,  three- 
quarters,  and  full  load.  It  was  found  that  the  mixture  giving  the  greatest 
power  was  very  different  from  that  giving  the  best  economy.  The  engine  used 
approximately  25  per  cent  more  gasoline  per  brake-horsepower-hour  when  run- 
ning on  the  mixture  giving  the  greatest  power  output  than  on  the  most 
economical  mixture.  The  mixture  giving  the  maximum  economy  became  some- 
what leaner  as  the  power  output  was  increased. 

The  object  of  the  second  series  of  tests  was  to  determine  what  effect  changes 
in  the  temperature  of  the  fuel-intake  system  have  on  the  quality  of  the  mixture 
which  gives  the  maximum  power  and  on  that  giving  the  best  economy.  It  was 
found  that  over  the  temperature  range  investigated  an  increase  in  the  car- 
bureter-intake temperature  caused  an  increase  in  the  thermal  eflSciency.    The 
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mixture  ?dvinp  the  best  economy  at  a   lii;:h  temperature  was  a  leaner  mixture 
than  that  givini;  the  best  economy  at  a  lower  temperature. 

Kerosene  as  u  tractor  fuel,  J.  A.  Skcor  (Jour.  .S'or-.  Automotive  Engin.,  7 
(1920),  No.  2,  pp.  I'fO-l.'flt.  l.'iG.  fig.  1). — Recent  data  and  developments  on  the  use 
of  kerosene  as  a  fuel  for  tractors  are  summarized. 

Operation  and  care  of  vehicle-type  batteries  ( U.  tS'.  Dcpt.  Com.,  Bur. 
Standards  Circ.  92  (1920),  pp.  9//,  pis.  9,  figs.  ^3). — This  is  a  manual  of  informa- 
tion and  instruction,  prepared  by  A.  L.  Pearson  and  G.  W.  Vinal,  on  the  opera- 
tion and  care  of  batteries  for  mechanically  propelled  vehicles. 

Geometry  of  belt  drives,  G.  Du>fing  (Ztschr.  Ver.  Deut.  Ingen.,  63  (1919), 
pp.  951-956;  abs.  in  Sci.  Abs.,  Sect.  B— Elect.  Engin.,  23  (1920),  Xo.  266,  p.  79).— 
It  is  pointed  out  that  the  geometrical  form  of  a  belt  drive  consi.sts  of  two  curves 
touching  two  given  circles.  These  curves  become  straight  lines  only  in  the 
case  of  a  perpendicular  drive  between  pulleys  of  equal  diameter.  Simple 
formulas  are  developed  by  the  process  of  progressive  approximations  for  the 
main  geometrical  quantities  of  a  belt  drive,  namely,  arc  length,  sag,  etc.  It  is 
assumed  that  the  form  of  the  center  line  of  the  belt  at  rest  is  the  ela.stic  ex- 
tensible catenary,  neglecting  the  resistance  to  bending  and  assuming  a  linear  law 
of  extension.  The  accuracy  of  the  formulas  is  demonstrated  by  numerical  ex- 
amples and  is  shown  to  he  ample  for  all  practical  requirements. 

Wire  belts  with  paper  driving  surface,  H.  Mittermayr  (Ztschr.  Ver.  Deut. 
Ingin.,  63  (1919),  pp.  1057-1061;  abs.  in  Sci.  Abs.,  Sect.  B— Elect.  Engin.,  23 
(1920),  No.  266,  pp.  79-81,  figs.  2).— Belts  are  described  consisting  of  flat  wound 
wire  spirals  with  alternately  right  and  left-hand  lead  coupled  together  by  cross 
pins.  Paper  yarn  is  wound  between  the  spirals,  giving  the  belt  a  soft  running 
surface  and  securing  the  adhesion  required  for  power  transmission. 

Tests  were  made  to  determine  the  capability  of  these  belts  to  transmit  the 
same  power  as  leather  belts  when  running  on  the  same  pulleys.  The  tests 
showed  no  appreciable  slip  between  belt  and  pulley  until  the  load  became  ex- 
cessive. Three  degrees  of  slipping  were  then  observed,  namely,  slight  waves, 
sharp  flickering  movements,  and  a  swinging  of  the  whole  span  of  the  belt.  A 
little  wax  increased  the  power  transmitted  by  the  belt,  but  an  excess  caused 
unsteady  running  by  accumulating  on  the  pulley.  It  was  found  that  the  possible 
power  transmission  increased  with  the  distance  between  axes,  which  must  not 
be  less  than  a  certain  minimum  if  favorable  conditions  are  to  be  obtained. 
About  the  same  transmission  was  obtained  with  wooden  as  with  iron  pulleys. 
Thicker  belts  of  this  construction  employed  coils  of  greater  pitch  and  relatively 
smaller  adhesion  surface,  so  that  the  permissible  belt  tension  per  inch  width 
increased  slowly  or  even  decreased  with  increasing  belt  thickness. 

The  maximum  permissible  tension  in  pounds  per  inch  of  belt  width  for  a  belt 
of  medium  thickness  was  Tound  to  vary  approximately  as  shown  in  the  follow- 
ing table: 

Permissible  belt  tension  per  inch  width. 


Pulley 
diameter. 

Belt  tension  per  inch  width  at  various  belt 
speeds. 

Belt  speed  per  second. 

6.56  ft. 

19.C8.5  ft. 

39.37  ft. 

59.055  ft. 

Ivchr». 
7.  8742 
19.  6K.-a 
31.4<l66 
59.  0501 

Po'i'ndx. 
SI.  20 
112.00 

\?a.  28 
101.28 

Pmivdn. 
74  48 
im.  04 
122.08 
145.  CO 

Poiindn. 
70.  .^.6 
'•fi.  :f2 
]i;i.  12 
133.28 

Pnnndx. 
67.  200 
91.2SO 
106.  90'' 
123.200 
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Lower  valuos  of  tension  must  be  used  for  inclined  or  vertical  drives  or  if  the 
distance  between  pulley  centers  is  unduly  short.  These  belts  are  said  to  be 
particularly  suitable  for  slow  drives,  large  pulleys,  and  long  spans,  and  can  be 
substituted  directly  for  leather  belts  of  the  same  width  and  will  transmit  con- 
siderably more  power  than  leather.  However,  they  lack  the  elasticity  of 
leather. 

EflPeots  of  oils,  s^'^asos,  and  deoree  of  tannage  on  the  physical  properties 
of  russet  harness  leather,  R.  C.  Bowker  and  J.  B.  Churchill  ({/.  -S.  Dept. 
Com.,  Bur.  Standards  Technol.  Paper  160  {1920),  pp.  18.  figs.  19). — Studies  on 
the  effects  of  the  amount  and  kind  of  stuffing  content  and  on  the  degree  of 
tannage  on  the  physical  properties  of  harness  leather  are  reported.  Russet 
harness  leather  was  u.sed. 

It  was  found  that  the  amount  of  stuffing  content  affects  the  tensile  strength 
of  the  leather  and  that  there  is  a  point  beyond  which  the  amount  of  stuffing 
content  used  does  not  add  to  the  strength  and  may  actually  serve  to  decrease  it. 
The  tensile  strength  was  found  to  be  greater  for  leather  tanned  a  short  time 
than  for  leather  given  a  long-time  tannage,  and  the  longer-time  tannage  pro- 
duced leather  more  resistant  to  shear  when  used  with  a  buckle. 

Stuffing  with  a  mixture  of  50  per  cent  Breton  mineral  oil  and  50  per  cent 
tallow  did  not  affect  the  physical  properties  of  new  leather  in  a  manner  differ- 
ent from  that  of  a  mixture  of  50  per  cent  cod  oil  and  50  per  cent  tallow. 

Notes  on  power  farming,  R.  W.  Lohman  (Jour.  Soc.  Automotive  Engin.,  7 
{1920),  No.  2.  pp.  160-174,  185,  figs.  37). — Data  on  some  of  the  methods  and  ap- 
paratus which  can  be  used  to  advantage  in  large-scale  farming  operations  are 
reported,  together  with  numerous  illustrations.  These  include  especially  dif- 
ferent types  of  tillage,  traction,  and  harvesting  machinery. 

The  cultivation  of  cereals  and  mechanical  cultivators,  L.  Malpeaux  {Vie 
Agr.  et  Rurale,  9  {1920),  No.  20,  pp.  3^0-346,  figs.  4).— Hoes,  harrows,  rollers, 
and  cultivators  for  the  cultivation  of  cereals  and  truck  crops  are  described, 
and  evidence  as  to  the  importance  of  their  proper  use  in  increasing  crop  yields 
is  presented. 

List  of  farm  building  plans  {Iowa  State  Col.  Agr.  Ext.  Bui.  S3  {1919),  4 
rev.,  pp.  8,  fig.  1). — This  is  the  fourth  revision  of  this  bulletin. 

Farm  building  ventilation,  R.  L.  Patty  {S.  Dak.  Agr.  Col.  Ext.  Circ.  SI 
{1920),  pp.  12,  figs.  11). — Practical  information  on  the  installation  of  ventila- 
tion systems  in  dairy  and  stock  bams  to  properly  meet  South  Dakota  conditions 
is  given. 

Buildings  for  small  holders:  Experiments  in  adaptation,  S.  D.  Meadows 
{Jour.  Min.  Agr.  [London],  27  {1920),  No.  5,  pp.  1,67-478,  pi.  1,  figs.  6).— -Plan 
drawings  of  houses  for  small  farms  in  England  are  presented  and  discussed. 

Small  portable  granary,  M.  R.  Bentley  {Okla.'  Agr.  Col.  Ext.  Circ.  119 
(1920),  pp.  [4],  figs.  3). — A  small  portable  frame  granary  adapted  to  Oklahoma 
conditions  is  described  and  illustrated. 

Design  of  circular  reinforced  concrete  bins,  W.  W.  Hay  (Concrete  [De- 
troit], 17  (1920),  No.  3,  pp.  73-76,  figs.  7).— Formulas  and  graphic  data  on  the 
design  of  circular  reinforced  concrete  bins  for  the  storage  of  grain  are  given. 

The  Department  of  Agriculture  cold  storage  plant,  L.  A.  Hawkins  (Better 
Fruit,  14  (1920),  No.  10,  pp.  10,  36,  figs.  2).— This  cold  storage  plant  for  fruit 
and  vegetables  is  described  and  illustrated. 

Housing  farm  poultry,  A.  G.  Philips  (Indiana  Sta.  Circ.  98  (1920),  pp.  22, 
figs.  22).— The  principles  underlying  pi-actical  poultry  house  building  are  ex- 
plained and  illustrated  with  drawings,  and  working  plans  are  given  for  model 
houses  to  care  for  100  and  150  fowls,  together  with  poultry -house  equipment, 
Including  indoor  and  outdoor  feed  hoppers. 
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The  improved  New  Jersey  multiple  unit  laying  house,   T.  L.   Owen  and 
G.  H.  Pound   {New  Jersey  Stas.,  Hints  to  Poultry  men,  S  (1920),  No.  12,  pp.  Jf, 
jUjs.  2). — This  circular  presents  working  plans  incorporating  certain  improve 
nients  in  tiiis  laying  liouse. 

Septic  tank  for  sewage  disposal  on  the  farm,  R.  L.  Patty  (S.  Dak.  Ayr. 
Col  Ext.  arc.  35  {1920),  pp.  J{,  fig.  1). — This  circular  briefly  describos  the  septic 
tank  and  tile  absorption  area  for  the  disposal  of  farm  sewage,  which  Is  pre- 
sumably adapted  to  conditions  in  South  Dakota. 

rtjual  economics. 

Farm  land  values  in  Iowa,  L.  C.  Gray  and  O.  G.  Lloyd  (U.  .'?.  Dept.  .Af/r. 
Bui.  S74  {11)20),  pp.  I,'),  fig.  1). — The  matter  of  increases  occurring  in  farm  land 
values,  farm  earnings,  and  the  shares  received  by  landlords  and  by  tenants, 
also  the  probable  effect  of  these  changes  upon  the  opportunity  of  farmers  to 
acquire  the  land  they  cultivate,  is  presented  in  this  bulletin,  prepared  by  the 
Office  of  Farm  Management  and  Farm  Economics  in  cooperation  with  the  Iowa 
Experiment  Station. 

The  data  concerning  actual  sales  were  obtained  in  GO  counti(>s  in  northern 
and  western  Iowa.  Comparison  is  made  of  land  values,  distribution  of  farm 
earnings,  and  receipts  and  expenses  on  965  farms  in  adjacent  townships  of 
Black  Hawk,  Tama,  and  Grundy  Counties  for  the  year  1913,  and  of  832  farms 
in  Warren  Couiily  in  191."),  with  similar  data  from  about  400  farms  in  the  same 
areas  for  the  year  ended  with  March,  1918. 

Trends  of  land  values  in  the  country  as  a  whole  as  shown  by  estimates  of 
average  values  of  farm  land  and  improvements  by  States,  1915,  1919,  and  1920, 
obtained  by  the  Bureau  of  Crop  Estimates  are  set  forth,  as  well  as  census  and 
farm-management  .survey  statistics  for  the  increase  in  the  average  value  per 
acre  of  Iowa  farm  land  since  1850  and  the  range  of  prices  paid  for  farm  land. 
An  average  increase  from  March  1,  1918,  to  August,  1919,  of  $65  per  acre  is 
shown,  which  compared  with  the  increase  of  $81  per  acre  from  March,  1918,  to 
March,  1920,  reflects  the  full  extent  of  the  "  boom."  Sixty-six  dollars  an  acre 
is  given  as  the  figure  for  the  average  increase,  1919.  Information  was  obtained 
regarding  the  extent  of  activities  in  buying  and  selling  farms  in  Iowa,  1919, 
and  details  as  to  the  occupations  and  intentions  of  buyers  and  sellers.  Nu- 
merous details  of  terms  of  sale  are  also  noted. 

Special  emphasis  is  then  given  to  data  on  farm  earnings  and  Incomes  of 
owners,  tenants,  and  landlords,  1913.  1915,  1918,  and  1919,  and  their  net  worth 
on  March  1,  1919.  The  percentages  of  increase  of  farm  income  per  acre  between 
1913  and  1918  were  47  for  owner,  84  for  owners  additional,  and  74  for  tenants. 
For  all  farms,  the  increase  in  farm  income  per  acre  was  65  per  cent.  In  con- 
trast with  these  rates  of  increase,  average  farm-land  values  of  these  farms 
increased  only  from  17  to  23  per  cent  during  the  same  period.  On  the  basis 
of  land  values  In  1918,  farmers  of  all  classes  of  tenure  in  what  is  termed  the 
Tama  district  made  farm  labor  incomes  averaging  $1,537,  whereas  in  1913  the 
average  for  all  farms,  after  deducting  5  per  cent  on  the  value  of  all  farm 
capital,  including  land,  was  only  $300.  The  farm  labor  incomes  of  owner 
operators  in  the  Tama  district  were  361  per  cent  higher,  those  of  owners  addi- 
tional 367  per  cent  higher,  and  those  of  tenants  478  per  cent  higher  than  in 
1913.  Allowing  5.5  per  cent  for  the  use  of  capital,  the  average  farm  labor 
income  was  about  16  times  as  great  as  in  1913.  When  farm  lab<n'  incomes  of 
1918  are  similarly  calculated  on  the  basis  of  the  land  values  of  August,  1919, 
however,  the  result  is  a  minus  labor  income  of  $148  for  owners  in  the  Tama 
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district  and  a  minus  labor  income  of  $207  for  the  same  class  in  the  Warren 
district.  The  labor  incomes  of  1913  represented  a  greater  amount  of  purchasing 
power  than  those  based  on  land  values  of  August,  1919. 

Operators'  labor  income  of  tenants  and  owners  additional,  percentage  of 
landloi'ds'  net  return  on  present  value  of  investment,  and  economic  rent,  net 
return  of  all  classes  of  operators  on  operators'  capital,  and  precariousness  of 
farmers'  incomes  are  made  the  subjects  of  similar  comparative  study. 

The  conclusions  are  reached  that  probably  the  principal  cause  for  the 
"  boom  "  was  the  large  increase  in  net  earnings  of  farmers,  the  speculative 
interest  which  developed  being  secondary.  One  important  immediate  conse- 
quence was  the  rapid  recapitalization  of  Iowa  farm  lands  on  the  basis  of  high 
prices  of  farm  products,  and  due  to  the  fact  that  the  advance  in  land  values 
more  than  absorbed  all  the  gain,  and  labor  incomes  were  forced  below  what 
they  were  in  1913,  it  has  become  financially  undesirable  as  well  as  almost  impos- 
sible for  tenants  to  acquire  ownership  of  farms. 

The  economic  problem  of  the  Ozark  Highland,  C.  O.  Sauer  (Set.  Mo.,  11 
(1920),  No.  3,  pp.  215-227). — Social  and  economic  traditions  of  dwellers  in  this 
region  are  discussed  here.  Geographic  features,  crops,  and  live-stock  indus- 
tries are  described.  Among  the  steps  recommended  as  the  solution  for  the 
stagnation  of  rural  life  in  the  Ozark  region  are  better  roads,  better  live  stock, 
development  of  the  dairy  industry,  and  a  forest  policy  for  both  Missouri  and 
Arkansas. 

Helping  men  own  farms,  E.  Mead  [Netv  York:  The  Macmtllan  Co.,  1920,  pp. 
[4] +228,  pis.  9). — This  discussion  sets  forth  the  conditions  and  influences 
which  led  to  the  passage  of  the  Land  Settlement  Act  in  California,  and  ex- 
plains methods  and  policies  of  planned  rural  development  which  it  has  brought 
into  operatiob.  A  brief  account  is  given  of  State  aid  to  farm  settlement  on 
irrigated  land  in  Victoria,  Australia,  as  well  as  of  Government  encouragement 
of  small  farm  owning  in  Italy,  Denmark,  Holland,  and  the  British  Isles.  Five 
of  the  14  chapters  are  given  to  details  of  the  establishment  of  the  Durham 
State  land  settlement,  in  Butte  County,  Calif.  The  author  maintains  that 
public  control  of  utilities  and  natural  resources  is  profitable  and  necessary. 

The  rural  community,  N.  L.  Sims  [New  York:  Charles  Schribner's  Sons, 
1920,  pp.  XXIII+916,  pi.  3,  figs.  34)- — This  is  a  book  of  readings,  the  excerpts 
arranged  in  three  parts,  the  first,  historical  and  relating  to  the  ancient  and 
medieval  agricultural  community,  the  early  village  community  in  America, 
and  the  history  and  theory  of  communal  disintegration.  The  other  parts  are 
composed  of  records  of  typical  community  experiences  and  institutions  and  of 
community  reconstruction. 

The  farm  woman  tells  her  own  story,  F.  E.  Ward  (U.  S.  Dept.  Agr.,  Weekly 
News  Letter,  7  (1920),  Nos.  48,  pp.  5-8,  fig.  1;  49,  pp.  5-7).— Findings  of  a  re- 
cent survey  of  a  large  number  of  farm  homes  in  the  33  Northern  and  Western 
States  are  written  up  to  show  the  extent  to  which  power  and  labor-saving 
devices,  improved  means  of  sanitation  and  communication,  etc.,  are  now  in  use 
or  needed  in  farm  homes,  and  how  some  of  these  conditions  may  be  remedied. 

Agriculture  during  two  great  wars:  1793-1815  and  1914-1918, 
Ernle  (Jour.  Min.  Agr.  [London],  27  (1920),  No.  3,  pp.  227-240) .—The  contrast 
between  England's  policy  of  taxation  during  and  after  the  French  and  the 
German  wars  and  of  the  position  of  agriculture  and  of  labor  conditions  is 
pointed  out.  It  is  maintained  that  in  the  latter  war  producers  carried  the 
burden  of  a  taxation  policy  favoring  the  consumer,  while  on  the  other  hand 
the  position  of  agricultural  labor  has  been  materialy  improved  instead  of  being 
made  worse  as  it  was  in  1816. 
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The  agriculture  of  Creuse,  G.  Maumy  (La  Creuse  Agricole.  Paris:  l^mile 
La  Rose,  1919,  pp.  11+291,  p/s.  /f). — This  is  a  description  of  geograpliic  and 
geologic  features  of  this  department  in  central  France,  also  of  methods  of 
agriculture,  acreage  and  yields  of  the  principal  agricultural  products,  and  the 
prevalent  practices  of  live-stock  raising.  Tlie  discussion  includes  local  economk- 
and  social  problems  such  as  land  values,  typical  methods  of  farm  operation, 
taxes  on  agriculture,  bookkeeping,  labor,  marketing,  and  prices  of  agricultural 
products.  An  account  is  given  of  the  movement  of  population  into  the  city, 
the  death  rate,  and  the  organization  of  rural  life. 

Peasant  holdings  and  the  property  tax,  F.  Schwabzachee  {Nachr.  Deut. 
Landic.  GeseU.  Osten:,  n.  ser.,  S  {1919),  No.  32,  pp.  270-274).— Some  of  the  diffi- 
culties of  an  equitable  assessment  of  farm  business  for  the  property  tax  are  dis- 
cussed. The  author  advances  his  theory  that  the  tax  should  be  levied  after  the 
busine.ss  has  paid  all  expenses,  including  the  upkeep  of  the  household  and  wages 
for  the  family  labor,  taxes,  interest,  etc.,  and  others  a  formula  for  the  deter- 
mination of  the  amount  of  the  tax.  It  is  granted  that  this  computation  for  each 
individual  peasant  undertaking  is  complex  and  expensive,  and  so  it  is  recom- 
mended that  for  the  present  the  assessment  be  made  on  the  basis  of  the  income 
as  reported  on  the  laud  register. 

Profit  and  loss  sharing  in  agriculture,  J.  Wyllie  (Jour.  Min.  Agr.  [Lon- 
don], 21  (1920),  No.  S,  pp.  25.',-261). — Certain  farm  accounts  kept  since  1905  are 
summarized  and  analyzed  to  show  how  a  scheme  of  profit  and  loss  sharing  actu- 
ally worked  out  in  practice. 

What  the  N.  F.  U.  is  doing  for  the  farmer  {London:  Natl.  Farmers'  Union, 
1920,  pp.  45). — In  this  bulletin  is  given  the  outline  of  work  of  committees  of  the 
National  Farmers'  Union  during  the  past  year. 

The  progress  of  agricultural  cooperation  in  England  and  Wales  since 
the  Armistice  {Jour.  Min.  Agr.  [London],  27  {1920),  No.  .5,  pp.  428-436") .— This 
takes  up  briefly  the  various  phases  of  the  spread  of  the  principles  of  this  move- 
ment in  England  recently.     ■ 

Cooperation  in  Scotland,  J.  Lucas  {Manchester,  England:  The  Cooperative 
Union,  Ltd.,  1920,  pp.  98,  pis.  13). — This  is  another  of  the  international  cooper- 
ative series,  which  has  been  previously  noted  (E.  S.  R.,  43,  p.  694).  The  de- 
velopment of  cooperative  effort  in  Scotland  is  traced  briefly,  and  some  of  the 
chief  phases  of  modern  cooperation  are  exhibited. 

In  the  appendix,  detailed  statistics  have  been  compiled  by  counties  for  various 
years  and  periods  of  years.     A  bibliography  is  appended. 

The  organization  of  cooperative  grain  elevator  companies,  J.  M.  Mehl 
and  O.  B.  Jesness  {U.  S.  Dept.  Agr.  Bui.  860  {1920),  pp.  40).— A  plan  of  organi- 
zation and  method  of  procedure  in  the  formation  of  cooperative  grain  elevator 
companies  is  furnished,  with  .special  reference  to  conditions  existing  in  the  grain 
States.  The  three  forms  of  organizations  noted  are  joint  stock  companies  and 
unincorporated  societies,  ordinary  private  corporations  of  the  capital-stock 
form,  and  cooperative  associations  incorporated  under  special  cooperative  law. 
It  is  said  that  success  depends  upon  the  social  or  economic  need,  a  sound  organ- 
ization plan,  and  efficient  manngement. 

In  the  appendix  are  given  suggested  forms  for  various  technical  details. 

The  Grain  Corporation  and  the  guarantied  wheat  price,  W.  Eldreo 
{Quart.  Jour.  Econ.,  34  {1920),  No.  4,  pp.  698-719,  pi.  i).— This  is  a  review, 
annotated  with  official  statistics  and  including  a  graph  of  average  Chicago  prices 
of  No.  1  northern  spring  wheat  weekly  through  the  crop  years  1918-19  and 
1919-20,  of  tl  "  scheme  of  control  of  the  Nation's  wheat  crop,  beginning  with  the 
export  and  import  embargo  through  the  suspension  of  future  trading,  license 
control,  price  fixation  in  1917,  and  minimum  guarantied  prices  in  1918  and 
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1919,  tlie  injection  of  tlie  Government  into  the  market  as  a  trader  on  a  com- 
mercial basis,  and  tlie  positive  direction  of  export  business  by  a  Government 
agency  down  to  the  permitted  resumption  July  15  of  trading  in  futures,  which 
marked  the  end  of  the  undertaking. 

A  short  discussion  of  the  United  States  Warehouse  Act,  what  it  provides, 
and  its  purposes  ( U.  8.  Dept.  Agr.,  Bur.  Markets  Sen-,  and  Regulatory  An- 
nouncement 61  (1920),  pp.  38). — A  short  discussion  is  given  of  the  United  States 
Warehouse  Act  and  its  amendments  (E.  S.  R.,  41,  p.  891).  Recent  revision 
of  the  regulations  for  cotton  warehouses  (E.  S.  R.,  42,  p.  34)  and  amendments 
to  the  above-noted  circular,  also  a  list  of  cotton  warehousemen  licensed  under 
the  United  States  Warehouse  Act  prior  to  April  1,  1920,  notes  and  extracts 
from  correspondents  showing  the  efforts  of  the  Bureau  of  Markets  to  secure 
equitable  credits  by  reduced  insurance  rates  on  contents  stored  in  licensed  ware- 
houses, and  to  have  receipts  under  the  United  States  Warehouse  Act  approved 
as  collateral  by  the  Federal  Farm  Loan  Board  and  other  similar  special  agree- 
ments, lists  of  licensees,  and  suggested  blank  forms,  are  given. 

International  annual  of  agricultural  statistics,  1915-16  and  1917-18 
{Inst.  Internatl.  Agr.  [Ro7ne],  Ann.  Internatl.  Statis.  Agr.,  1915-16,  pp.  L-{-9Jf9 ; 
1917-18,  pp.  ZL/ A' +^77). —These  volumes  continue  information  previously 
noted  (E.  S.  R.,  34,  p.  490). 

Monthly  Crop  Reporter  [U.  S.  Dept.  Agr.,  Mo.  Crop  Rptr.,  6  {1920),  No.  9, 
pp.  93-lOS,  figs.  2). — The  usual  monthly  summaries  of  acreage  and  condition,  and 
brief  articles,  forecasts,  and  tabulated  data  as  to  stocks,  farm  value,  and 
market  prices  of  impoi'tant  agricultural  products,  including  live  stock,  are 
given.  A  summary  of  foreign  crop  prospects  on  August  31,  1920,  estimates  of 
the  percentage  of  various  crops  which  is  harvested  in  the  several  months  and 
of  the  per  capita  flour  consumption  by  States,-  and  other  data  are  included. 

Prices  and  supplies  of  grain,  live  stock,  and  other  agricultural  produce 
in  Scotland,  J.  M.  Ramsay  {Agr.  Statis.  Scot.,  6  {1917),  pt.  3,  pp.  79-109).— 
Tables  with  interpretative  notes,  previously  noted  (E.  S.  R.,  41,  p.  795),  are 
continued  for  the  later  year. 

[Agricultural  statistics  of  Italy]  {Ann.  Statis.  Ital,  2.  ser.,  7  {1917-18),  pp. 
157-182,  pi.  1). — Agricultural  statistics  for  the  later  year  are  continued  as  pre- 
viously noted  (E.  S.  R.,  40,  p.  194). 

[Agricultural  statistics  of  British  India]  {Statis.  Abg.  Brit.  India,  52  {1908- 
1917),  pp.  128-136;  53  {1909-1918),  pp.  128-136).— These  pages  continue  current 
summaries  of  agricultural  statistics,  as  noted  for  an  earlier  year  (E.  S.  R., 
38,  p.  695). 

AGRICULTURAL  EDUCATION. 

Agricultural  education  and  its  needs,  G.  A.  Smith  {Scot.  Jour.  Agr.,  3 
{1920),  No.  2,  pp.  155-160). — ^The  author  briefly  reviews  the  development  of  agri- 
cultural education  at  the  University  of  Aberdeen  and  the  Aberdeen  and  North 
of  Scotland  College  of  Agriculture  under  a  system  of  close  cooperation  which 
has  done  excellent  and  effective  work.  Attention  is  called  to  the  advantages  of 
this  alliance  to  the  college.  A  board  of  46  governors  has  charge  of  the  organiza- 
tion of  the  college  and  administers  its  finances  subject  to  the  Board  of  Agri- 
culture. It  also  manages  the  experimental  farm  at  Craibstone  and  a  demon- 
stration croft  at  Alness,  and  has  oversight  of  all  the  extension  work  throughout 
the  counties  of  the  college  area.  The  university  provides  the  courses  in  pure 
science  for  the  first  part  of  the  degree,  appoints  the  external  examiners,  and 
determines  and  conducts  the  degree  examinations,  etc.  A  candidate  for  a  de- 
gree must  satisfy  the  examiners  that  he  possesses  a  practical  knowledge  of  agri- 


1020]  AGRICULTURAL  EDUCATIOIT.  897 

culture  obtained  by  residence  on  a  farm  during  a  complete  year  of  farm 
operations. 

As  regards  the  necessary  improvements,  it  is  suggested  that  a  degree  of  differ- 
entiation of  courses  is  necessary  as  between  students  who  are  to  be  practical 
farmers  or  planters  or  are  to  occupy  only  minor  positions  in  agricultural  educa- 
tion, and  those  who  aim  at  and  by  their  abilities  are  fitted  for  higher  positions 
as  lecturers  in  agricultural  colleges  or  as  loaders  in  agricultural  research  and 
organization  or  as  expert  consultants  and  advisers.  The  latter,  besides  com- 
pleting the  curriculum  for  the  degree  of  B.  S.  in  agriculture,  should  study  for 
the  degree  of  bachelor  of  (pure)  science  with  distinction  in  one  or  other  of  its 
departments.  For  those  who  are  to  be  farmers  a  scientific  training  is  abso- 
lutely necessary. 

In  the  author's  opinion  agricultural  education  in  Scotland  needs,  above  all, 
the  close  association  of  the  colleges  with  institutes  for  research,  and  in  addition 
to  this  the  teachers  themselves  should  have  some  time  and  opportunities  for 
sharing  in  r(>search  as  a  means  to  familiarize  even  ordinary  students  with  the 
methods  and  value  of  research.  The  practical  farmer  requires  fuller  instruc- 
tion in  economic  principles  as  applied  to  agriculture  and  in  bookkeeping  and 
modern  business  methods.  The  colleges  need  additions  to  their  staffs,  both 
teaching  and  research,  increased  funds,  adilitional  scholarships  for  agricultural 
students,  both  for  study  and  research,  enlarged  demonstration  areas,  and  a 
wider  and  more  thorough  system  of  bringing  instruction  to  the  great  number  of 
apprentice  farmers  and  farm  servants  who  can  not  attend  the  central  courses. 

Status  of  agricultural  instruction  (Rap.  Trien.  Min.  Agr.  et  Trav.  Pub. 
[Belfjium-].  1012-1917.  pp.  XXVI+Jfl2).— This  is  a  report  for  the  years  1912- 
1917,  inclusive,  submitted  by  the  Minister  of  Agriculture  and  Public  Works  to 
the  legislative  chambers  of  Belgiu'n,  on  the  collegiate,  secondary,  elementary, 
and  extension  instruction  in  agriculture,  horticulture,  and  home  economics.  In 
the  appendixes  more  detailed  information  is  given  concerning  the  general  or- 
ganization, curriculum,  experimental  work,  publications,  attendance,  etc.,  of  the 
individual  institutions  under  the  direction  of  the  department. 

Agricultural  instruction  in  the  agricultural  high  schools  and  agricul- 
tural university  institutes,  O.  Lemmermann  {Illus.  Landw.  Ztg.,  39  (1919), 
No.  S7-SS,  pp.  Jf37-439). — This  is  a  discussion  in  defense  of  the  agricultural  high 
schools  in  Prussia  against  criticisms  by  university  instructors  which,  the 
author  states,  have  been  called  forth  b^  a  rumor  that  the  Minister  of  Agricul- 
ture was  pursuing  a  plan  of  discontinuing  the  university  agricultural  institutes 
and  establishing  instead  a  number  of  independent  agricultural  high  schools.  A 
brief  statement  is  included  of  the  changes  that  have  taken  place  in  the  organiza- 
tion of  higher  agricultural  instruction  in  Germany  since  its  inception  in  the 
first  half  of  the  eighteenth  century. 

The  function  and  organization  of  the  high  school  course  of  study  in 
agriculture,  W.  G.  Hummel  (^Fc.s•7^.  Bd.  Vocat.  Ed.,  Bui.  2  (1920),  pp.  22).— 
This  is  a  discussion,  from  a  social  qnd  economic  as  well  as  an  academic  view- 
point, of  the  objectives  and  function  of  the  high  school  course  in  agriculture ; 
extra-agricultural  subjects  of  the  course;  agricultural  subjects;  the  importanct 
of  balance  and  breadth  in  agricultural  training;  the  nature  and  sequence  of 
agricultural  subjects  in  a  four-year  high  school  course;  special  factors  influenc- 
ing materials,  method,  and  sequence  of  instruction ;  the  relation  of  practice 
work  to  systematic  instruction ;  the  nature,  purpose,  and  organization  of  prac- 
tice work ;  the  necessity  for,  value,  utilization,  and  nature  of  definite  outlines, 
plans,  etc.,  needed  as  guides  In  conducting  high  school  agricultural  instruction ; 
the  relationships  between  agricultural  courses;  and  the  results  of  systematic 
organization  of  agricultural  work. 
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A  study  of  rural  school  conditions  in  Ohio,  V.  M.  Riegel  (Columbus,  Ohio: 
Supt.  Pub.  Instr.,  1920,  pp.  175,  figs.  59). — This  is  a  study  of  rural  school  prog- 
ress in  Ohio  which,  it  is  stated,  has  been  very  marked  during  the  past  live  years 
since  the  enactment  of  the  school  code  of  1914  which  made  adequate  provision 
for  the  administration  and  supervision  of  rural  schools.  It  deals  with  legislative 
history,  the  one-room  school,  the  1913  school  survey,  supervision,  centralization 
and  consolidation,  community  activities  and  extension  work  of  schools,  includ- 
ing agriculture  and  home  economics,  as  a  result  of  supervision  under  the  new 
code,  the  rural  high  school,  and  the  purposes  and  activities  of  the  modern 
rural  schools  of  the  Bowling  Green  State  Normal  College. 

Efficient  method  of  teaching  commercial  poultry  finishing  work  to  stu- 
dents in  agricultural  colleges,  B.  F.  Kaupp  and  J.  E.  Ivey  (Jour.  Amer.  Assoc. 
Instr.  and  Invest.  Poultry  Husb.,  6  {1920),  No.  8,  pp.  46,  Ifl,  pis.  2).— A  brief 
description  is  given  of  the  method  followed  at  the  North  Carolina  State  College 
of  Agriculture  and  Engineering  of  giving  students  practical  feeding  work  with 
the  theoretical  teaching  in  the  finishing  of  poultry  for  market. 

Farm  gardening  as  a  vocation,  W.  J.  Quick  {Fed.  Bd.  Vocat.  Ed.,  Rehabil. 
Ser.,  No.  44  {1920),  pp.  24,  flffs.  9). — This  monograph  is  intended  to  aid  disabled 
soldiers,  sailors,  and  marines  in  choosing  a  vocation.  It  calls  attention  to 
gardening  oppoi'tunities  and  cooperative  benefits  and  discusses  briefly  home, 
market,  city,  and  farm  gardening  or  truck  farming. 

The  school  garden  as  a  means  of  education,  R.  P.  Snyder  {Brooklyn  Bot. 
Gard.  Rcc,  9  {1920),  No.  3,  pp.  91-100). — The  author  discusses  the  value  of  gar- 
den work  as  a  means  of  education  in  mind  and  character  training  and  develop- 
ment, and  of  interesting  pupils  in  and  teaching  them  about  practical  agriculture. 

A  covirse  of  practical  chemistry  for  agricultural  students,  L.  F.  Newman 
and  H.  A.  D.  Neville  {Cambridge,  England:  Univ.  Press,  1920,  vol.  1,  pp.  235). — 
This  volume  treats  of  the  chemistry  and  physics  of  the  soil  and  is  intended  to 
cover  the  first  year's  work  of  the  course.  It  is  designed  primarily  for  the  use 
of  students  taking  the  course  for  the  degree  in  agricultural  science  at  Cambridge 
University. 

Elementary  agricultural  chemistry,  H.  Ingle  {London:  Charles  Griffin  d 
Co.,  Ltd.,  1920,  3.  ed.,  rev.,  pp.  IX +250,  figs.  5). — This  is  the  third  edition  of 
this  text,  previously  noted  (E.  S.  R.,  21,  p.  192),  in  which  only  a  few  minor  cor- 
rections and  additions  have  been  made. 

MISCELLANEOUS. 

Thirty-second  Annual  Report  of  Kentucky  Station,  1919,  Part  1  {Ken- 
tucky Sta.  Rpt.  1919,  pt.  1,  pp.  64,  figs.  4). — This  contains  the  organization  list, 
a  financial  statement  as  to  the  Federal  funds  for  the  fiscal  year  ended  June  30, 
1919,  a  report  of  the  director  on  the  work  and  publications  of  the  year,  and 
meteorological  data.  The  experimental  work  reported  is  for  the  most  part  ab- 
stracted elsewhere  in  this  issue. 

General  report,  North  Central  Experiment  Station,  Grand  Rapids, 
1915—1919  {Minnesota  Sta.,  Rpt.  Grand  Rapids  Substa.,  1915-1919,  pp.  80, 
flgs.  SO). — This  is  a  summary  of  the  work  of  this  substation  from  1915  to  1919. 
The  experimental  data  reported  are  for  the  most  part  abstracted  elsewhere  in 
this  issue. 


NOTES. 


Florida  University  and  Station. — P.  H.  Rolfs,  for  fifteen  years  rlfrortor  of 
the  station,  director  of  extension  for  seven  years,  and  dean  of  the  college  of 
agriculture  for  six  years,  has  been  granted  leave  of  absence  beginning  about 
January  1,  19121,  to  organize  and  conduct  an  agricultural  institution  in  the  State 
of  Minas  Geraes,  Brazil.  This  State  is  nearly  as  large  as  Texas,  with  some- 
what greater  population,  and  its  agricultural  productions  range  from  wheat  to 
rubber.  Headquarters  of  the  institution  will  be  for  the  present  at  Bello  Hori- 
zonte.  It  is  the  intention  to  recruit  a  full  corps  of  American  instructors  and 
investigators. 

Iowa  College. — Dr.  E.  W.  Stanton,  at>various  periods  dean  of  the  junior 
college,  vice  president,  and  acting  president,  died  September  12,  after  an  ex- 
tended illness.  Dr.  Stanton  was  connected  with  the  college  continuously  for 
over  fifty  years,  graduating  with  the  first  class  in  1872.  He  was  immediately 
appointed  instructor,  and  for  forty-eight  years  was  instructor  or  professor  of 
mathematics.  He  served  as  acting  president  in  1890-91,  1902-3,  and  1911-12, 
as  well  as  during  the  recent  absence  on  war  service  of  President  Pearson.  He 
was  for  many  years  secretary  of  the  board  of  trustees,  and  throughout  his  long 
service  was  closely  identified  with  institutional  policies. 

Kentucky  University  and  Station. — On  September  22  the  departments  of 
farm  management  and  markets  were  consolidated  into  a  department  of  farm 
economics.  W.  D.  Nicholls  has  been  appointed  head  of  the  new  department, 
which  comprises  .sections  of  farm  management,  markets,  and  agricultural  eco- 
nomies. O.  B.  Jesness,  of  the  Bureau  of  Markets,  U.  S.  Department  of  Agri- 
culture, has  been  appointed  chief  of  the  section  of  markets. 

The  resignations  are  noted  of  G.  W.  Forster,  professor  of  agricultural  eco- 
nomics, September  1 ;  J.  R.  Humphrey,  head  of  the  department  of  markets, 
October  1 ;  and  Gertrude  McCheyne,  State  leader  of  home  demonstration  agents, 
August  31.  J.  C.  Grimes,  instructor  in  animal  husbandry  and  assistant  animal 
husbandman,  has  been  appointed  head  of  the  department  of  animal  husbandry 
in  the  Alabama  College  and  Station,  and  has  been  succeeded  by  W.  J.  Harris, 
transferred  from  the  extension  staff.  Ralph  Kenney  has  been  appointed  exten- 
sion specialist  in  agronomy,  and  Anita  Burnam,  M.  L.  Hall,  and  C.  A.  Mosgrove 
field  agents  in  club  work. 

Maine  Station. — Dr.  Charles  D.  Woods,  director  for  over  twenty-four  years, 
was  removed  from  office  by  the  board  of  trustees  November  30. 

Montana  College. — The  acceptance  by  substantial  majorities  of  Initiative 
measures  voted  on  at  the  November  election  insures  to  the  various  States  educa- 
tional institutions  comprising  the  University  of  Montana  ifSjTSO.OOO  for  build- 
ings. Of  this,  it  is  expected  that  from  .i!l,200,000  to  $1,500,000  will  be  available 
for  the  college  of  agriculture.  A  tax  amendment  also  provides  an  assessment 
if  1.5  mills  for  the  maintenance  of  the  university  institutions. 

Dr.  E.  H.  Riley,  extension  live-stock  specialist,  has  resigned  to  engage  in 
farming. 

Nebraska  University  and  Station. — The  resignations  are  noted  of  J.  H. 
Frandsen,  dairy  husbandman,  to  enter  commercial  work,  and  H.  B.  Pier,  as- 
sistant professor  of  animal  husbandry.  Harry  H.  Smith  has  been  appointed 
instructor  in  animal  husbandry,  beginning  November  1. 
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Cornell  University  and  Station. — A  pi-ofessorship  of  farm  finance  has  been 
established  in  the  department  of  farm  management  and  rural  economics  to 
which  Dr.  W.  I.  Myers  has  been  appointed.  H.  E.  Babcook,  formerly  State  di- 
rector of  farm  bureaus,  has  returned  as  professor  of  marketing.  W.  F.  Lusk 
has  resigned  to  become  head  of  the  department  of  agricultural  education  at 
the  Mississippi  College,  and  has  been  succeeded  by  Dr.  T.  H.  Eaton,  head  of 
the  department  of  agricultural  education  at  the  Connecticut  College.  David 
Lumsden,  assistant  professor  of  floriculture,  has  resigned  to  take  up  horti- 
culture and  landscape  gardening  work  at  Walter  Reed  Hospital,  Washington, 
D.  C.  A  year's  leave  of  absence  has  been  granted  K.  C.  Livermore,  professor 
of  farm  management,  to  engage  in  farming. 

North  Dakota  College  and  Station. — The  election  of  President  E.  F.  Ladd 
to  the  United  States  Senate  is  noted.  George  B.  Rogers,  dairy  husbandman, 
has  resigned  to  take  charge  of  a  dairy  herd  in  Wayne  County,  Mich.  J.  W, 
Haw,  assistant  county  agent  leader,  has  been  transferred  to  the  station  as 
animal  husbandman. 

Ohio  State  University  and  Stati6n. — J.  B.  Green,  specialist  in  agricultural 
engineering,  has  resigned  from  the  university  staff  to  accept  a  commercial  posi- 
tion, and  has  been  succeeded  by  Robert  Thompson,  of  the  extension  service,  as 
assistant  professor  of  agricultural  engineering.  Miss  Faith  R.  Lauman  has 
been  appointed  head  of  the  department  of  home  economics.  Miss  Treva  B. 
Kauffman  has  resigned  as  assistant  professor  of  home  economics. 

O.  A.  Alderman,  a  1920  graduate  of  the  Michigan  College,  has  been  appointed 
assistant  in  forestry  in  the  station. 

Pennsylvania  College  and  Station. — J.  F.  Adams,  associate  professor  of 
botany  and  assistant  botanist,  resigned  November  15.  E.  J.  Walter  has  been 
appointed  assistant  professor  of  ngronomy  extension. 

Tennessee  University  and  Station.— The  college  of  agriculture  and  station 
have  undergone  a  reorganization,  resulting  in  a  more  complete  division  of  the 
teaching  and  investigational  forces.  Of  those  formerly  in  both  branches  of 
the  work,  C.  A.  Willson,  animal  husbandman,  L.  R.  Hesler,  botanist,  O.  M. 
Watson,  horticulturist,  and  M.  Mulvania,  bacteriologist,  have  been  transferred 
entirely  to  the  teaching  staff.  The  veterinary  department  and  the  farm  fore- 
man have  been  eliminated  from  the  station  organization. 

The  college  agronomy  work  has  been  divided,  with  R.  B.  Lowry  in  charge 
of  insti'uction  in  soils  and  O.  W.  Dynes,  recently  appointed  associate  professor 
of  agronomy,  of  that  in  farm  crops.  Professor  Dynes  will  also  conduct  plant 
breeding  work  under  the  Oliver  Perry  Temple  Foundation. 

Dr.  C.  D.  Sherbakoff,  assistant  plant  pathologist  of  the  Florida  Station,  has 
been  appointed  plant  pathologist,. and  will  have  charge  of  the  projects  relating 
to  plant  diseases.  W.  M.  Shaw,  assistant  soil  chemist  at  the  Minnesota  Sta- 
tion, has  succeeded  F.  J.  Gray,  resigned  as  assistant  chemist. 

Utah  Station. — The  station  and  the  Bureau  of  Soils,  U.  S.  Department  of 
Agriculture,  have  just  completed  the  field  work  of  a  cooperative  soil  survey  of 
Ashley  Valley,  Uintah  County.  The  county  commissioners  made  a  special  ap- 
propriation in  order  to  insure  the  early  completion  of  this  work.  Several  of 
the  irrigation  companies  of  the  valley  also  levied  special  assessments  for  a 
study  and  reorganization  of  their  irrigation  systems  by  the  irrigation  depart- 
ment of  the  station. 

J.  R.  Bateman  has  been  appointed  superintendent  of  the  Panguitch  Farm 
in  Garfield  County,  which  is  devoted  to  pure-bred  cattle  with  a  view  of  im- 
proving the  range  stock  in  the  southern  part  of  the  State.  Peter  Nelson  has 
been  appointed  foreman  of  the  college  farm. 
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Aeration — 

apparatus  for  ammonia  determination, 

212. 
effect  on  roots  of  Zea  mays,  '.Vll. 
Aerial  photographs,  interpretation  of,  748. 
Aerological — 

apparatus,   new,  U.S.D.A.,  718. 
observations,  U.S.D.A.,   118. 
observations  in  West  Indies,  U.S.D.A., 
718. 
Aerology.     (See  Atmosphere.) 
Afforestation.      (See  Forestation.) 
African  coast  fever,  582. 
Agaricacea?,  effect  of  light  on  fructification, 

819. 
Agglutination — 

and  absorption  tests,   correlation,  879. 
studies,   781. 
Aggregates,  road.     (See  Road  materials.) 
Agrarian  reform  in  Roumania,  94. 
Agricultural — 

associations  in   Porto  Rico,   291. 
bargaining,   collective,   488. 
by-products  as   feeding  stuffs,    170. 
chemistry.      (See  Chemistry.) 
colleges — 

and    Department    of    Agriculture, 

cooperation,    704. 
present  problems,   703. 
(See  also  Alabama,  Arizona,  etc.) 
colonization.      (See  Land  settlement.) 
conditions — 

in  Deccan  Canal  areas,  95. 
in  Greece,  600. 
in   India,   293. 
in  Ozark    Highland,   894. 
(See    also    Agriculture.) 
cooperation — 

causes  of  failure,  192. 

in   Burma,   94. 

in    Denmark,    292,    694. 

in  England  and  Wales,  895. 

in   India,    192,   293,   488. 

In  Italy,  94. 

in  Nebraska,   594. 
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Agricultural — Continued. 

cooperation — continued. 

in   Philippines,    294. 

in  Roumania,  94. 

in   Scotland,    895. 

treatise,  594. 
Council  in  Denmarl?,   600. 
credit — 

farm  loans  typos,  192. 

Federal  farm  loan  system,  394. 

function  of  central  banlcs,  294. 

in  Illinois,   593. 

in  India,   293,   294. 

in  Philippines,  294. 

institutions  in  United  States,  393. 

short-term,   294. 
development,    need    for    in    New    Eng- 
land, 123. 
economics.      (See  Rural  economics.) 
education — 

elementary,    in    New     Brunswick, 
796. 

in  Argentina,  296. 

in    Belgium,    reorganization,    295. 

in  Chile,   96. 

in  Dutch  Bast  Indies,  795. 

in   England   and   Wales,   493. 

in  England,  development,   487. 

in  France,  reorganization,  95. 

in  New  South  Wales,  96. 

in   Scotland,    896. 

project  method,  492. 

regulations    for    grants    in     Eng- 
land and  Wales,   195. 

vocational,  equipping  school  plant, 
695. 

vocational,   field  trips  for,   97. 

vocational,   in    Idaho,   298,   493. 

vocational,    in    Illinois,    695. 

vocational,  in  New  Jersey,  796. 

vocational,  in  South  Carolina,  597. 

vocational,  in  Virginia,  597. 

vocational,  time  emphasis  in,  492. 

(See  also  Agricultural  instruction 
and  Vocational  education.) 
engineering   in   Bombay,    185. 

(See  also  Engineering.) 
experiment  stations.      (See  Experiment 

stations.) 
extension,   Ind.,  395. 
extension — 

in  Manitoba,   297. 

in    Massachusetts,    194. 

junior,   396,   695. 

on    Indian    reservations,    799. 

relation  to  farm-bureau  movement, 
706. 
fair  exhibits.   Wash.,  798. 
holdings,  distribution   in  India,  292. 
hydraulics  in  Cochin  China,  689. 
implements,       normal       day's       work, 

U.S.D.A.,   193. 
instruction — 

courses,    196,    696,    697. 

elementary,  in  Los  Angeles,  795. 

elementary,    in   Montana,    598. 

elementary,  in  Texas,   598. 


Agricultural — Continued, 
instruction — continued. 

elementary,  in  Wisconsin,  797. 

for  service  men,   395. 

function      and      organization      of 
course  of  study,  897. 

illustrative  material  for,  396. 

in   Belgium,  897. 

in   Brazil,   97,    396. 

in  colleges,  improvement,  705. 

in   Colorado,   396. 

in  Dutch  East  Indies,  296. 

in  Germany,   897. 

in  high  schools,  credits  for,  298. 

in   Illinois,   695. 

in  secondary  schools  in  Maine,  96. 

lessons,    797. 

preapprenticeship   and   apprentice- 
ship in  Africa.  295. 

schoolhouse  and  shops  for,  598. 

(See  also  Agricultural  education.) 
insurance    in    Philippines,    294. 
investigation.       (See    Agricultural    re- 
search. ) 
journals,  new,  499. 
labor — 

conditions  for,   193. 

efficiency,   in    India,  293. 

factors   affecting  wages,   793. 

statistics   of   Belgium,   292. 

wages  in  Bessarabia,  U.S.D.A.,  694. 

(See  also  Labor.) 
laborers,  normal  day's  work,  U.S.D.A., 

193. 
laws  in  France,  292. 
machinery — 

development   in    England,   483. 

for  cultivation  of  silage  crops,  289. 

foreign  markets  for,  289. 

repairing,  post  drill  press  for,  483. 

selection  and  cost,  790. 

use   in    Brazil,   90. 

(See  also  Harvesting  and  Thrash- 
ing   machinery.) 
organization — 

earliest,  in  India,  292. 

in   Ireland,  488. 
prices — 

fixing,  489. 

future,    193. 

treatise,    394. 
production — 

as  affected  by  depreciation  of  ex- 
change, 489. 

In   Brazil,   survey,   488. 

relation  to  population,  693. 
products — 

export  trade  of  Philippines,  487. 

Federal  inspection,  U.S.D.A.,  490. 

foreign  trade  in,  U.S.D.A.,  595. 

marketing.      (See   Marketing.) 

of  Brazil,  291. 

prices,   Government  control,  394. 
prosperity — 

and   European  credits,  393. 

in   1920,   92. 
purchase  societies  In  Germany,  94. 


1920] 


INDEX   OF   SUBJECTS. 


923 


Agricultural — Continued. 

reconstruction.      (Sec  Reconstruction.) 
research — 

as  affected  by  the  war,  707. 

impartiality  of,  508. 

importance    and    needs,    704,    707, 
710. 

need  of   fund.s,   395. 

organization,  698. 

project  es.sentials,   editorial,  302. 

regulations  for  grants  in  England 
and  Wales,   195. 
resource-g   of   Argentina,   487. 
school,  high,  of  Hohenheim,  historical 

sketch,  97. 
schools — 

in   Brazil,  97. 

rural  junior  high,  in  Virginia,  597. 
statistics — 

international,   896. 

of  Austria,   .595. 

of  Brazil,  595. 

of   British    India,    896. 

of  Canada,  Can.,  795. 

of  Chile,  295. 

of  Denmark,    295. 

of  England   and   Wales,   395. 

of  France,   795. 

of  French    colonies,    194. 

of  India,  492. 

of  Italy,   .193,   896. 

of  New  Zealand,  491. 

of  Norway,    795. 

of  Ohio,    Ohio,   486. 

of  Scotland,    95,    896. 

of  South    Dakota,    491. 

of  United  Kingdom,  95,  491. 
teachers — 

academic  standards  for,   705. 

training,  296,   297,  596,   696,   697, 
705,   706. 
tenancy.      {See  Land  tenure.) 
terminology,  Norwegian,  98. 
training  for  ex-service  men,  93. 
war  damages,  guide  for  estimating,  290. 
Agriculture — 

land    foreign    trade,    U.S.D.A.,    490. 
books    for   high   schools,    698. 
Department    of.       (See    United    States 

Department  of  Agriculture.) 
importance    in    America,   393. 
in   central   France,  895. 
in    Cyprus,    705. 
in  England,  development,   487. 
In   England   during  two   wars,   894. 
in  France,  comparison  with  other  coun- 
tries, 94. 
in  Germany,  present  condition,  94. 
in   Japan.   395. 
In  Philippines,  487. 
in  Scotland,  economics  of  small  farms, 

594. 
in    Spain,    relation    to    transportation 

rates,  488. 
in  Tropics  for  ex-service  men,  93. 

(Sec  also  Agricultural  conditions.) 
power  applied   to,   591. 


Agriculture — Continued. 

profit  and   loss  sharing,  896 

profit-sharing  in,   793. 

use  of  electricity   in,  285. 
Agrilus  restrictUH,   notes,   57. 
Agrotis  ypsilon.     (See  Cutworm,  black.) 
Air- 
conditioning  in  private  houses,  486. 

ionization   by  plants,   225. 

maps  for  forest  areas,  840. 

movements,    studies,   U.S.D.A.,    118. 

(See  also  .\tmosphere.) 
.\irplanes,  effect  on  hail,  618. 
Alabama — 

College,   notes,  99,   799. 

College  Station,  report,  98. 

Station,   notes,   799. 
Albina,   use  of  term,  4.'i3. 
Albinism,  inheritance  in  cereals,  132. 
Albugo  spp.  on  sweet  potato,  152. 
Albumin — 

determination    in    urine,    206. 

egg,  gold  number  determination,   12. 
Albuminoids,  as  affected  by  sewage  organ- 
isms, 791. 
Alcides  mall  n.  sp.,  description,  163. 
Alcohol — 

as  fuel,  new  sources,  617. 

as  gasoline   substitute,   187. 

denatured,  from  waste  molasses,  591. 

from   sulphite  waste  liquor,   416. 

industry  in  France,  261. 

testing   device,   712. 

use  for  power,   389. 

(See  also  Butyl,  Benzyl  and  Methyl  al- 
cohol.) 
Aldehydes — 

effect  on  protein  hydrolysis,  110. 

in  soils,  effect  of  fertilizers  on.  Pa.,  519. 
Alcyrodes — 

azalcto  n.  sp.,  description,  557. 

eomata,  notes,  52. 
Alfalfa— 

as  cover  crop,  Wash.,  743. 

as   hog   pasture,    U.S.D.A.,   376. 

as  shade  crop  for  orchards,  Oreg.,  145. 

caterpillar,    control,    U.S.D.A.,   357. 

cost  of  production  in  Argentina,  487. 

culture,   U.S.D.A.,   738. 

culture      experiments,      Idaho,       738 ; 
Mont.,   332. 

culture  on  Yuma  project,  U.S.D.A.,393. 

culture,  papers  on,  528. 

fertilizer  experiments,   Okla.,   32. 

for  improvement  of  sandy  soil,  721. 

Fusarium  wilt,   .\.  Mex.,  345. 

germination  as  affected  by  H-ion  con- 
centration, 525. 

hay   and    sunflower  silage,   comparison, 
Mont.,  68. 

hay  feeding  racks,  design,  91. 

hay   for  breeding  ewes,   870. 

hay  for  fattening  cattle,  Ind.,  870. 

heat-resistant   varieties,  Ariz.,   734. 

irrigation     experiments,      Nev.,     228; 
Utah,   230. 

leaf  spot,  notes,  652. 
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Alfalfa — Continued. 

meal,    analyses,    867 ;    Ind.,    69,    867 ; 
Ky.,  373  ;  N.  J.,  69,  672. 

meal    production,    U.S.D.A.,    694. 

nurso   crop    for.    Wash.,    737. 

pasture  for  pigs,  U.S.D.A.,  466. 

Peruvian,     culture    in    United    States, 
U.S.D.A.,   528. 

resistance  to  alkali,   Ariz.,  724. 

root   fungus,   notes,    243. 

seed,   chalcis   fly   in,   U.S.D.A.,   364. 

seedlings,  growth  as  affected  by  ri-ion 
concentration,  525. 

supplements,  effect  on  finish  of  steers, 
N.  Mex.,  374. 

variety   tests.   Can.,  735 ;   Minn.,   823  ; 
N.  Mex.,  332;  Nev.,  229. 

vitamin  A  extraction  from,  367. 

vitamin  A  in,  165. 

water  requirements,  Colo.,  185. 

weevil,    control,   457. 

weevil,  notes,  Colo.,  158 ;  Mont.,  758. 

yields    in     relation    to    soil     moisture 
movement,    N.    Mex.,    738. 

yields     on     irrigated     wild     meadows, 
Greg.,  22. 
Alg8e — 

green,  nitrogen  fixation  by,  430. 

in  reservoirs,  treatment,  479. 

marine,  as  feed  for  horses,  775. 

of   New   Jersey    soils,    217. 
Algaroba  meal  for  pigs,  70. 
"Alimentary  dystrophy,"  use  of  term,  861. 
Alkali- 
effect  on  cement,  Wyo.,  789. 

lakes  in  Texas,  potash  and  bromin  in, 
127. 

resistance   of   crops    to,   Ariz.,    724. 

salts,  effect  on  nitrification,  216. 

salts,  toxicity  of,  methods  of  determin- 
ing, 814. 

salts.      (See  also  Sodium  salts.) 

soils,  concrete  mixtures  in,  482. 

soils,  gypsum   for,   Ariz.,   724. 

soils,  in   South  Africa,   624. 

soils,  management,   Calif.,   724. 

soils,  reclamation,  U.S.D.A.,  420. 

soils,  reclamation  in   Egypt  and  India, 
624. 

solutions,  method  of  standardizing,  12. 

spots,   reclamation,  Greg.,   22. 
Allocarya,  studies,   522. 
Almond  shot  hole,  notes,   243. 
Almonds,    variety   tests,    U.S.D.A.,    144. 
Aloes    rust,    studies,    156. 
Altemaria — 

solani,  notes,  154,  243. 

sp.,   notes,   652. 
Altitude — 

determinations    from   barometric    read- 
ings,  U.S.D.A.,    120. 

high,  adaptation  of  man  to,  564. 

relation  to  frost,  417. 
Aluminum — 

determination,  202. 

in    soil    extracts,    effect    of    fertilizer 
salts,   Mich.,   125. 


Amaranthus  retroflexus,  composition,  225. 
.Vmaranthus   seeds,   analyses,   225. 
Amblymerus  sp.  parasite  of  chrysanthemum 

midge,    U.S.D.A.,    361. 
Amelanchier — 

nvicropetala  potomacensis,  new  variety, 
222. 

n.  sp.,  notes,  222. 
American — 

Association  for  Agricultural  Legisla- 
tion,  study  program,   291. 

Association  of  Agricultural  College 
Editors,  300. 

National  Live  Stock  Association,  pro- 
ceedings, 171,  672. 

plant  pathologists,  advisory  board,  443. 
Amino  acid — • 

in  blood,   variability,   265. 

new,   synthesis.    111. 
Amino  acids — 

effect  on  hydrolysis  of  starch,  311. 

osterification,   504. 

esters   of,  preparation,  202. 

in  protein  of  Georgia  velvet  bean,  410. 
Amitermes,  new  species,  256. 
Ammonia — 

catalytic   oxidation,   816. 

decomposition,  furnace  for,  220. 

determination   in   soils,   211. 

distillation  with  Davlsson  scrubber,  13. 

fixation,   new   method,   126. 

nitrogen,  separation  from  liquid  ma- 
nure, 220. 

oxidation,  paper  on,   25. 

production,   220. 

volatilization,  prevention,   628. 
Ammonium — 

chlorid,  action   and  use,   125. 

chlorid,   fertilizing  value,   221. 

citrate  solutions,  standardization, 
Mich.,    113. 

nitrate,   action   and   use,   125. 

nitrate,  effect  on  solubility  of  rock 
phosphate,  427. 

nitrate,  fertilizing  value,  427 ;  La., 
627. 

phosphates,   solubility  equations,   628. 

sulphate,   action  and  use,   125. 

sulphate,  cause  of  caking,  25. 

sulphate,  fertilizing  value,  221,  627, 
628;  Ala.  Col.,  135;  Can.,  727;  La., 
627;  Wis.,  336. 

sulphate,    nitrification,    215. 

sulphate,  nitrogen  availability,  Ala. 
Col.,  135. 

sulphate,  preparation,  126. 
A7noeha  meleagridis,  notes,  476,  586. 
Amphicoma  vulpitia,  notes,  Mass.,  158. 
Amylases,    studies,    311. 
Anaerobes — 

methods    of  plating,    227. 

pathogenic,  biochemistry  of,  880. 

pathogenic,   studies,   275. 
Anagyrus  nigricornis,  notes,  662. 
Ananas,  botanical  study,  837. 
Anaphothrips  atriatus  on  corn,  Conn.  State, 
252. 
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Anaphylaxis — 

nnd  alliod  phenomena,  780. 
rt'vicw   of  llteraturo,   471. 
Anapla^ma — 

argnxtinum,  notes,  77. 
spp.,  notes,  883. 
Anaplasma,    isolation    of,    77. 
Anapliismas  jind   anaplasmosls,   685. 
Anapla.smosis,   bovine,    immunization,    77. 
Anantrepha    bistrigata    n.    sp.,    description, 

258. 
Anastrepha  spp.,  in  Brazil,  258. 
Anemia — 

infectious  equine,  5S5,  787. 
infectious   equin»,    immunity,   83. 
infectious  oqiiiue.  notes,  Nev.,  272. 
infectious  equine,  ort^anisni  causing,  82, 
Infectious  equine,   study  of  long  bones 

In,  83. 
infectious    equine.       (See    also    Swamp 
fever.) 
Anemone  hepatica,  flower  variations  in,  328. 
Anicctu.s  annulatus,  notes,   662. 
Animal — 

I)roeding    problems,    67. 
breeding.      (.See  also  Heredity  and  spe- 
cific animals.) 
chromosomes.      (.s:cc  Chromosomes.) 
diseases — 

and  control,  780. 
eradication,    U.S.D.A.,   471. 
in  Canada,  272. 
in   India.  272. 
in    Madras,   180. 
in  Maine,   272. 
in   iNorth   Daltota,  272. 
in   Rhodesia,   control,  780. 
transmission   by   Insects,   450. 
(See  also  specific  difieascs.) 
foods,  world's  supply,  593. 
husbandry,  course  of  study,  494. 
husbandry    exhibit,    Mich.,    098. 
husbandry,   textboolf,   494. 
parasites,   studies,  Olila.,  79. 
parasites.      (See  also  specific  parasites.) 
pe.sts,  trapping  on  the  farm,  U.S.D..\., 

449. 
tissue,  inorganic  phosphorus  in,  116. 
waste,    preparation    for   feeding   stuffs, 
868. 
Animals — 

domestic,  consumption  of  nutrients,  62. 

domestic,   parasitic  dLseases  of,   580. 

fur-bearing,  exhibition   standards,   575. 

injurious   to  plants,   152. 

insects    attaclsing,    556. 

laboratory,    recording    blood    pressure, 

879. 
resistance    of    intracellular    organisms 

to  disinfectants,   822. 
(See  also  Live  stocl£,  Mammals,  Cattle, 
Sheep,   etc.) 
Anomala    undulata,    notes,    851. 
Anomalaphis    comperei    n.    g.    and    n.    sp., 
U.S.D.A.,   758. 
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Anopheles — 

hifurcatus,  infection   with   Plasmodium 

viiaai,  55. 
(Caclodinzesis)        plumbeus,       breeding 

places  and  relation  to  malaria,  55. 
ludlowi,     infection     with     Plasmodium 

falciparum,  854. 
maculipcnnin ,   blood   nutrition   of,   454, 

85.3. 
plumbcus,    infection    with    Plasmodium 

vivax,  55. 
spp.  in  salt  water,  162. 
Anopheles  larvse,  destruction,  853. 
Anoplotermes,   notes,   250. 
Anthelmintics,    experiments    with    fluid    ex- 
tracts,  .381. 
Anthocyanin — 
in  beets,  132. 

localization  in  spring  leaves,  327. 
(i^ce  also  Pigmentation.) 
Anthonomus — 

grandis.      (See  Cotton-boll  weevil.) 
quadi-igihbus.      (See  Apple  curcullo.) 
Anthrax — 

atypical  form,  582. 
control,   272. 

eflicacy  of  normal  sera,  181. 
immunity,  582. 

precipitinogen,  detection  of,  583. 
spores,  destruction  in  hides,  180. 
symptomatic,      (See  Blaclsleg.) 
Anthribus  fascia tus.  notes,  252. 
Antigen,    rate    of    absorption,    relation    to 

Immunity   production,   381. 
Antineuritic  vitamin.      {See  Vitamin.) 
Antinia  theivora  n.  sp.,  description,  163. 
Antipyretics,    studies,    370. 
Antirrhinums,  culture,  treatise,  441. 
Antiscorbutic.      (See  Scurvy.) 
Antiscorbutic- 
value.      (See  Vitamin  C.) 
vitamin.      (See  Vitamin  C.) 
.\ntiseptlcs.      (See  specific  antiseptics.) 
Antiserum,    preparation    and    distribution, 

Nev.,  272. 
.\ntitoxins,    associations    with    proteins    of 

horse  serum,   76. 
Anti.\erophthalmlc  vitamin.      (See  Vitamin 

A.) 
Ants — 

Argentine,   control,   U.S.D.A.,  259. 
Argentine,  eradication,  664. 
feeding  habits,  851. 
white.      (See  Termites.) 
Anuraphis  helichrysi,   notes,    852. 
Apanteles — 

gahrielis,  parasitism  by,   858. 
glomcratus,  life  history  notes,  457. 
oblinita,  notes,  Conn.  State,  251. 
Apechoneura  n.   sp.,  description,  60. 
Aphidfp,   parasitism   among,    457, 
Aphldidse — 

generic  classification,  U.S.D.A.,  768. 
of  California,   synopsis,  452. 
oriental,   notes,   452. 
Aphidiua  sp.,  bionomics  of,  457, 
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Aphids — 

affecting  roses,  Me.,  159. 

food   plants  of,   Mo.,   160. 

pinc-bark,   notes,   Conn.   State,   251. 

pink    and    green,    control,    Va.    Truck, 
451. 
Aphis — 

rosy,  studies,  N.  Y.  State,  354. 

woolly,   control,   Md.,   158. 
Aphis — 

avenm  in  Southeast,  biology  of,  556. 

Jyrassicm.     {See  Cabbage  aphis.) 

gossypii.     (See  Cotton  aphis  and  melon 
aphis.) 

pomi.      (See  Apple  aphis.) 

sorbi,  studies,  N.  Y.  State,  354. 
Aphycomorpha  araucaricp,  notes,  662. 
Aphycus    spp.,    notes,    252. 
Apiaries — 

inspection.   Conn.    State,   251. 

out,  management,  57. 
Apiculture.      (See  Beekeeping.) 
Apoplexy  in  garden  plants,   346. 
Apparatu.s — 

aerological,    new,    U.S.D.A.,    718. 

calomel  electrode,  design,  204. 

comparator,  improved,  503. 

condensers,    types,    112. 

extraction,  new,  description,  413. 

fermentation  tube,  modified,  611. 

for  determining  alcohol,  712. 

for   determining  ammonia,   212. 

for  determining  amount   and   tempera- 
ture of  evaporation,  16. 

for  determining  arginin,   615. 

for    determining    consistency    of    con- 
crete, 86. 

for    determining    density    of    mola.sses, 
806. 

for  determining  melting  points,  12. 

for    determining    small    quantities    of 
gas,  611. 

for  determining  standard  turbidity,  614. 

for  electrical  treatment  of  milk,  77S. 

for  hydrogenation  of  oils,  416. 

for  measuring  plant  growth,  32. 

for    measuring    relation    between    wind 
and  evaporation,  16. 

for   plant   growth   in   sterile   soil,   422. 

for  recording  weight  variations  in  bee- 
hives,   Okla.,   58. 

for  soil  acidimetry,   612. 

inoculation  chamber,  444. 

punsuit  pendulum  and  meter,  266. 

respiration  chamber  for  large  animals, 
266. 

soil,  elutriator,  description,  210. 

turbidimeter,  photometric,  413. 
Apple — 

aphis,  green,  dusting  for,  451. 

aphis,    relation   to   abnormal    structure 
of  apples,  N.  Y.  State,  354. 

bitter  pit,  cause,  847. 

bitter  rot,   notes,   155. 

black   spot,   notes,   155. 

blotch,    control,    348,    847 ;    Ind.,    345 ; 
Pa.,  554. 


Apple — Continued. 

Botrytis,  new  species,   244. 

bread,  digestibility  and  food  value,  64. 

brown   rot,   notes,   45,   246. 

canker,    notes,   45,   246 ;   N.   Mex.,    345. 

crinkle,  notes,  448. 

curculio,  control,  Ind.,  338. 

diseases,  control,  544,  743  ;  111.,  847. 

fire  blight,  notes,  656. 

fruit  spur,   structure,  N.   H.,  44. 

fungus   diseases,   treatment,   155. 

glassy  disease,  notes,  45. 

juice,  relation  of  fermentation  to  nitrog- 
enous matter,  807. 

juice,   unfermented,  manufacture,  Calif., 
717. 

June  drop,  cause,  Wash.,  743. 

leaf  roller,   notes,   Mont.,  758. 

maggot,  control,  N.  Y.  Cornell,  455. 

mildew,   notes,   246. 

moldy   core  and   rot,   notes,   155. 

oil,  notes,  712. 

orchard  survey,  Colo.,   144. 

orchard.s,  soil  management,  Ohio,  340; 
Pa.,   538. 

Ozark  Mountain  measles,  X.  Mex.,  345. 

powdery  mildew,  control,  U.S.D.A.,549. 

root  fungus,  notes,  155. 

rots  in  cold  storage,  control,  Iowa,  38. 

.scab,  control,  743  ;  Ind.,  338. 

scab,  notes,  45,  243,  246  ;  Okla.,  44. 

scald,    control,    Iowa,    38. 

sirup,    keeping    quality,    tests,    Wash., 
715. 

sirup,  recipe,  808. 

spot,    Ky.,   847. 

sucker,  occurrence  in  Novia  Scotia,  850. 

survey  in  New  Jersey,  835. 

tree    borer,    roundheaded,    life    history 
and   control,  F.S.D.A.,  760. 

trees,  bridge-grafting.  Conn.  State,  237. 

trees,  distribution  of  food  materials,  N. 
H.,  28. 

trees,     girdling    by    mice,    prevention. 
Conn.   State,   237. 
Apples — 

abnormal  structure,  N.  Y.  State,  354. 

abscission    phenomena,    539. 

as  affected  by  grass,  237. 

blossoming    habit    as    affecteil    by    fer- 
tilizers,   Oreg.,    145. 

blossoming  period,  U.S.D.A.,  437. 

breeding   experiments,    645,    742 ;    Md., 
143;   Pa.,   539. 

breeding  for  Canadian  prairies,  540. 

bud  selection,  536,  744. 

cold     storage,     effect     of    temperature 
changes,    Iowa,    38. 

color   and    size,    factors   affecting,    Pa., 
539. 

color  as  affected  by  nitrate,  Oreg.,  145. 

cost     of     production     in     New     York, 
U.S.D.A.,  649. 

culture  in  New  Hampshire,   237. 

culture,   Nebr.,   644. 

dusting  experiments,  752. 

dusting  V.  spraying,  743,  753. 
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Apples — Continued. 

effect  of  handling  on  cold  storaRo.  39. 

eflfect  ot  .self  and  crosa  pollination  on 
yield,    Me.,   645. 

export  trade  in  United  States,  37. 

fertilizer  e.xperinients,  833  ;  Ohio,  340, 
648;   Oreg.,    145. 

fruit  setting  as  affected  by  fertilizers, 
Oreg.,   145. 

fruit  spurs,  yearly  yield,  646. 

grafting  experiments,   ind.,  338. 

In  Great  Britain,  life  histories,  744. 

keeping  qualities,  factors  affecting,  238. 

Malinda,  open-pollinated  seedlings,  539. 

notching  experiments,  743. 

odorous   constituents,    711. 

physiology   of,   N.    H.,   28,   29. 

pollination  experiment.^,  744  ;  Me.,  646. 

pruning  experiments,  744 ;  Ind.,  338 ; 
Ohio.  341. 

pruning  in.structlons,  Mo.,  146. 

pruning  time  in  Minnesota,   G46. 

ringing  experiments,   742. 

scion  root  production  by,  540. 

size  of  fruit,  factors  affecting,  647. 

sprayed,   arsenic  content,   798. 

spraying,   Ohio,   340. 

spraj-ing  experiments,  358  ;  Ind.,  .338  ; 
N.  Mex.,  358 ;  N.  Y.  Cornell,  455 ; 
U.S.D.A.,   843. 

spraying  schedule,   743 ;  N.  J.,   37. 

sterility  in.  Me.,  645. 

storage  tests.  Wash.,  744. 

sun  drying,  808. 

thinning  experiments,  646;  Ohio,   341. 

use  in  bread  making,  64. 

varieties  for  Canada  and  United  States, 
438. 

varieties  for  Ohio,  Ohio,  744. 

varieties  in  England,  238. 

varieties  unsuited  to  southern  Indiana, 
237. 

vitamin  B  in,  765. 

winter   injury,   U.S.D.A..   435. 

winterkilling,  Minn.,  833. 

yield  in  relation  to  growth,  647. 
Apricot — 

orchard  survey,  Colo.,  144. 

shot   hole,   notes,   243. 
Apricots — 

sun  drying,  808. 

variety  tests,  U.S.D.A.,  144. 
Arccuthobium     spp.,     biology     and     signifi- 
cance,  821. 
Archipn  spp.,  notes,  Mont.,  758. 
Ardi8ia  crixpa,  symbiosis  studies,  133. 
Areca — 

nuts,  preparation  for  market,   745. 

palm,   culture  and   uses,   745. 

palm  mahali  disease,  notes,  445. 
.Arglnin    determination,    615. 
Arithmetic,   rural,  problems,  495. 
Arizona — 

Station,   report,   798. 

University,  notes,  398. 
ArmiUaria  tnrllca,  notes,   155,  243. 
Armillaria  root  rot  on  mushrooms,  347. 


Army — 

agricultural  committee,  Briti.-ih,  report 

95. 
rations,  graphic  method  for  balancing 

167. 
worm,   fall,   on   rice,   control,   U.S.D.A. 

253. 
worm,    notes,    52,    4.'50 ;    Conn.    State 

251  ;   Ind.,   352  ;   N.   C,   450. 
worm,    semitropical,    biology    and    con 

trol,  557. 
worm,    western    wheat-head,    life    his 

tory   and   control,   54. 
worms  of  Minnesota,   key,   55. 
Arotes,   notes,  858. 
Arrow  grass,  poisonous  to  live  stock,  Nev., 

77,  27.3. 
Arsenates — 

for  holl  weevil  control,  162. 
toxicity,    Oreg.,    755. 
Arsenic — 

du.st,   notes,   850. 
sprays,  effect  on  bees,  Ind.,  856. 
white,   use    in    Bordeaux   mixture,   850. 
Arsenicals,  poisoning  of  bees  by,  Ind.,  351. 
(jS'ee  also  Calcium  arsenate  and  Lead 
arsenate.) 
Arsenious  acid,  disinfecting  power,  78. 
Artemisia     spinescens,     poisonous     to     live 

stock,   Nev.,   273. 
Arvicole  in  Itlay,  biology  of,  250. 
Ascarids   in    man   and    hog,   differentiation, 

380. 
Ascaris — 

auoura,  notes,   U.S.D.A.,   276. 
lumbricoides  in   man  and  hog,  380. 
lumbricmdeSji    life     history,     U.S.D.A., 

275. 
lumhricoideK ,     relation     to     pulmonary 

disease,  80. 
suum  or  suilla,  life   history,   U.S.D.A., 
275. 
Ascaris — 

eggs,  resistance  of,  80,  381. 
larva;,    migration   of,   U.S.D.A.,    276. 
Asclepia-s  mexicana,  poisonous  to  live  stock, 

Nev.,  273. 
Ascochyta   species   on    tomato,   346. 
Ash— 

translocation  In  apple  trees,  N.  H.,  28. 
wood,  water   conductivity,   31. 
Ashes.      (See  Wood  ashes.) 
.\sparagus — 

culture.  Wash.,  397. 

edible  portion  and  waste,  analyses,  63. 

fertilizer  experiments,  Mass.,  537  ;  Md., 

144  ;  I'a.,  537. 
resistance   to   alkali,   Ariz.,    724. 
root  rot,  notes,  347. 
rust,  control,  Mass..  538. 
rust,  notes,   151. 
variety    tests.    Pa.,    537. 
Afipergillus — 

fumaricu8,   fermentation   of   sugar  by, 

15. 
niyer,  autotoxicity  in,  524. 
niger,  effects  of  acids  on,  523. 
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Aspergillus — Continued. 

niger,  formation  of  soluble  starches  by, 
523. 

niger,  growth  stimulation,  130. 

niger,  oxalic   acid    production    by,    112. 

niger,  respiration    of,    820. 

niger,    utilization    of   a-methylglucosid 
by,  203. 

oryzce,  enzymic  extract  of,  comparison 
with   malt   diastase,   503. 

repens,  enzym  activity,  779. 

spp.,   conidia  formation,   524. 
Asphalt  and  allied  substances,  treatise,  186. 
Aspidiotus — 

pemiciosus.     (See  San  Jos6  scale.) 

sp.  on  coconut,   52,   851. 

uvw.      (See  Grape  scale.) 
Aspirin,  effect  on  heat  regulation,  371. 
Association — 

of   Land-grant    Colleges,    701,    800. 

of  Official   Agricultural  Chemists,  pro- 
ceedings, 115. 
Aster  disease,  new,  544. 
Astragalus    tetrapterus,    poisoning    of    live 

stock  by,  U.S.D.A.,  77. 
Atmosphere — 

evaporation     capacity    in    relation    to 
aridity,    16. 

optical  properties,   618. 

standard,    U.S.D.A.,    718. 

[See  also  Air.) 
Atmospheric — 

moisture,    withdrawal    by    trees,    16. 

pressure.      (See  Barometer  readings.) 

temperature.      (See  Temperature.) 
Atmometers,    nonabsorbing    mounting    for, 

description,   733. 
Atriplex — 

canescens,  analyses,  N.  Mex.,  374. 

spp.,  poisonous  to  live  stock,  Nev.,  273. 
Automobiles — 

economy  of  operation,  187. 

use  in  soil  surveying,  Tex.,  281. 
Anxanometer,   new,   32. 
Avocado — 

diseases,  notes,  550. 

red   spider,   control,   255. 

tree  records,  methods  of  keeping,  837. 
Avocados — 

culture  in  Atlixco  Valley,  835. 

culture  in   Florida,   342,  837. 

grafting  and  top-working,  837. 

insects  affecting  in  Florida,  53,  851. 

insects  affecting,   remedies,  255. 

preliminary  revision,  239. 

spraying  experiments,   255. 

time  for   harvesting,    837. 

varieties   in  Florida,   342. 
Azalea,  new  species  of  Aleyrodidse  on,  557. 
Azotohacter — 

chroococcum,  studies,  514. 

chroococcum,  volutin  in,  124. 
Azotobacter,    effect   of  nitrates  on   growth, 

Pa.,   514. 
Babassu,  culture  and  expression  of  oil,  240. 


Babesia — 

minor,  specificity  of,  182. 
(Piroplasma)   caballi,  notes,  83. 
Bacillus — 

abortus  and  Bacteriwm  melitensis,  com- 
parison,  880. 
abortus,  power  to  cause  abortion,  683. 
abortus,  serologic  grouping  of,  879. 

(See  also  Abortion.) 
acidophilus.  Conn.  Storrs,  767,  769. 
atrosepticus,  studies,  655. 
B,  studies,  111. 

bifldus,  studies,  Conn.  Storrs,  767. 
botulinu-s — 

from  ripe  olives,  168. 
notes,  84. 

resistance  of  spores,  169. 
bovisepticum,  bacterin  from,  Nev.,  272. 
bulgaricus,  studies.  Conn.   Storrs,  767, 

769. 
bulgaricus  milk.  Conn.   Storrs,  768. 
cholcrw  sttis  in  man,  685. 
coli   communior   in   meconium   of   calf, 

183. 
coli     comnvunis,    longevity     in     honey, 

Colo.,   164. 
coli  on  coconut,  551. 
dysenteries,  longevity  In  honey,   Colo., 

164. 
edcmatiens,   biochemistry   of,    880. 
enteritidis  infection  in  rats,  275. 
enteritidis,   longevity    in    honey,    Colo., 

164. 
fecalis  alkaligenes,  longevity  in  honey, 

Colo.,  164. 
lactis    aerogenes,    longevity    in    honey, 

Colo.,    164. 
melitensis.       (See      Bacterium       meli- 
tensis. ) 
mesentericus,  notes,  261. 
mesentericus  vulgatus,  on  copra,  151. 
murisepticus,  studies,  785. 
necroi)horus  in  swine,  683. 

{Sec  also  Necrobacillosis.) 
oedematis  maligni,  studies,  385. 
paratypliosus  A  and  B  in  hog  cholera 

blood,   884. 
paratyphosus    A    and    B,    longevity    in 

honey,  Colo.,  163. 
paratyphosus  B,  notes,  Ind..  385. 
pluton.  studies,  U.S.D.A.,  58. 
proteus    vulgaris,   longevity    in    honey, 

Colo.,   164. 
pyocyaneus,   r51e  in  swine  pneumonia, 

688. 
pyogenes,  studies,  581. 
radicicola,  longevity  of.  Mo.,   721. 
radicicola,  notes,  30. 
radicicola,  studies,  514. 

(See  also  Nodule  bacteria.) 
solanacearum ,  notes,  243. 
solanacearum  on  tomato,  154. 

(See    also    Bacteri'uw,    solanacea- 
rum.) 
subtilis,  respiration  of,  820. 
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BacilluH — Continued. 

suipestifer,  longevity   in   honey,   Colo., 
164. 

suipcutifir,  notes,  Ind.,  385. 

tetani,  cultivation  and  Isolation,  880. 

trachciiihilun,  notes,  Tex.,  840. 

tracluHpltilus,  studies,  U.S.D.A.,  245. 

typhosus,    attenuated,    agglutinabUity, 
581. 

typhosus,  longevity  in  honey,  Colo.,  163. 

vasculanim,  notes,  548. 

viscosug,  notes,  261. 

ioalflschrauschbrand,  studies.  111. 

welctiii,  description,  275. 

ioelchii  toxin,  precipitation  of,  881. 

xerosis,  notes,  472. 
Bacillus,  "  nerve,"  studies,  472. 
lU'cterla — 

colon-aerojgenes  group,  correlation,  7'.*1. 

effect  on  etching  power  of  roots,  422. 

fermenting    carbohydrates,     identifica- 
tion, 113. 

in  frozen  soils,  422. 

in  pure  cultures,  determination  of  num- 
ber, 274. 

in  suspension,  estimating  number,  274. 

lactic  acid,  monograph,  680. 

nitrifying,  studies,  216. 

pathogenic,  in  hog  cholera  blood,  884. 

pentose-destroying,  fermentation,  char- 
acteristics, 411. 

relation  to  soil  productivity,  124. 

r61e  in  plant  diseases,  444. 

transmutation,  274. 
Bacterial — 

culture.s,  H-ion  concentration,  383. 

cultures,    number  of   colonies   for  soil 
plate,  422. 

cultures,   petrl  plates,  time  of  incuba- 
tion, 422. 

cultures,  reduction  potentials,  421. 

fertilizers,  analyses,  424. 

flora  of  eyes  of  horses,  472. 

flora  of  reprofluctive  organs  of  cow,  182. 
Bactorlns,    Immunizing   value,    Nebr.,    882, 

887. 
Bacteriologic  culture  media.     (See  Culture 

media.) 
Bacteriological    laboratory    for   cooperative 

creameries,  879. 
Bacteriology,  international  catalogue,  227. 
Bacteriophagus  microorganism,  r51e  in  fowl 

typhoid,  84. 
Bacterium — 

anrjulatum, notes,  246. 

hipolaris,   antigenic  value   of  vaccines 
against,  Nebr.,  882. 

citH.     (See  Citrus  canker.) 

ooronafaciens  n.  sp.,  description,  545. 

herbicola-,  notes,  445. 

ichthyosmius,  notes,  N.  Y.  Cornell,  470. 

juglandiis  on  walnut,  152. 

lactis  acidi,  volatile  acidity,  Iowa,  75. 

tnaculicolum  on  crucifers,  152. 

malvao€<irum,  aotes,  243,  652. 


Bacterium — Continued. 

mclitettsitt  and   Bacillua   abortus,   com- 
parison, 880. 

7netitcnsls,  serologic  grouping  of,  879. 

pullorum,  intradermal  test  for,  083. 

pruni,  notes,  Okla.,  36. 

sanouinarium,  notes,  84. 

solanacearum,  notes,  245  ;  Pa.,  549. 

(See  also  Bacillus  solanacearum.) 

tabacum,  notes,  246. 

tumcfaoiens,  notes,  246,  444. 

tum-ifaciens,  studies,  242. 
Bactrocera  cucurMtw,  control,  455. 
Bagnis-iopsis  dioscorcw  n.  sp.  on  yams,  652. 
Bagworm  on  citrus,  555. 
Bagworms,  popular  account.  Mo.,  160. 
Bahia  grass,  culture  experiments,  528. 
Baking  powder — 

analyses.  Conn.  State,  859. 

analysis,  415. 

ingredients  and  standards,  415. 
Balansia  genus,  notes,  152. 
Ballistite  for  rock  and  soil  blasting,  480. 
Balloon    flight,    observations    on,    U.S.D.A., 

719. 
Balsam  of  Peru,  chemical  constants,  110. 
Banana — 

Panama  disease,  control,  48. 

Panama  disease,  notes,  151. 

root-borer,    habits   and   remedies,    457, 
560. 

root-borer,  notes,  52. 

wUt,  notes,  848. 
Bananas — 

as  affected  by  ultraviolet  rays,  731. 

culture,  837. 

culture  experiments,  40. 

culture  in  Fiji,  40. 

drying,  564. 

insects  affecting,  52. 
Barberry — 

eradication,  45,  546. 

relation  to  stem  rust,  Iowa,  653. 

relation  to  wheat  rust  in  Indiana,  546. 

rusts,  morphological  study,  844. 
Barium — 

in  plants  and  soils,  Ky.,  327. 

I)hosph(>molybdate,  determination,  804. 

water  sprays,  fungicidal  value,  U.S.D.A-, 
843. 
Barley — 

as  hay  crop,  527. 

as  nurse  crop.  Wash.,  737. 

culture  experiments,  Mont.,   332,  739 ; 
Nebr.,  637. 

culture  on  Yuma  project,  U.S.D.A.,  393. 

diseases,  control,  Tex.,  845. 

effect  of  osmotic  pressure  on  cell  sap, 
224. 

feed,  analyses,  867 ;  Ind.,  69,  867  ;  Ky., 
373. 

fertilizer  experiments,  232. 

flour,  analyses,  Ariz.,  764  ;  N.  J.,  69. 

for  fattening  pigs,  774,  870. 

for  fattening  steers,  N.  Dak.,  374. 
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Barley — Continued. 

for     pigs,     metiiods     of     preparation, 
Nebr.,  673;  Okla.,  70. 

Fusarium  disease,  751. 

hulls,  analyses,  Ind.,  69. 

inheritance  of  albinism,  132. 

kernels,  daily  development,  836. 

kernels,  effect  of  removing  awns,  826. 

leaf  rust,  studies,  Ind.,  345. 

leaf  stripe,  control,  45. 

mixed  feed,  analyses,  Ky.,  373 ;  N.  J., 
69. 

pearl,    manufacture    and    composition, 
563. 

resistance  to  alkali,  Ariz.,  724. 

scab   organism,   production   of   conidla, 
545. 

seed  treatment,  642. 

smut,  notes,  445. 

straw,  digestibility,  569. 

stripe   disease,   prevention,    346. 

use  of  soil  potassium  by,  218. 

V.  corn  for  fatening  pigs,  Mo.,  772. 

varieties,   Ariz.,  733;   U.S.D.A.,   637. 

variety    tests,    232,    528;    Can.,    735 
Minn.,     636,    823;     N.    Dak.,     332 
N.    H.,    34;    Nev.,    228;    Okla.,    32 
U.S.D.A.,    435;    Wash.,    737;    Wyo., 
135. 

water  requirements,  Colo.,  185. 

yield  in  Australia,  527. 

yields,  829  ;  Mo.,  736. 
Barns,  concrete,  construction,  90. 
Barnyard   manure.      (See  Manure.) 
Barometer    readings,    high,    in    Bering    Sea, 

U.S.D.A.,   119. 
Basic  slag.      (iS'ee  Phosphatic  slag.) 
Batocera — 

riibus,  notes,  252. 

spp.,   hybrids  of,   456. 
Batrocera  sp.,  description,  57. 
Batteries,  vehicle-type,  operation  and  care, 

891. 
Bean — 

anthracnose,  notes,  151. 

army  worm,  notes,  52. 

beetle,  western,  control,  Colo.,  158. 

blight,  notes,  153,  652. 

bran,  composition  and  digestibility,  267. 

bug,  Mauritius,  notes,  52. 

ladybird,  studies,  U.S.D.A.,  455. 

mosaic  virus,  transmission  and  thermal 
death  point,  751. 

pod  disease,  notes,  152. 

rust,  notes,  45. 

weevil  in  South  Dakota,  850. 
Beans — 

analyses,  63. 

breeding  experiments,  Ariz.,  734. 

cull  pinto,  feeding  value,  N.  Mex.,  377. 

description  and  agricultural  value,  528. 

effect  of  soil  electrification,  Ky.,  824. 

Olceosporium  Undemuthianum  attacking, 
546. 

ground,  use  as  grasshopper  bait,  353. 

horse,  culture,  on  peat  soil,  23. 

hydrocyanic  acid  content,  610. 


Beans — Continued. 

inheritance  in,  studies,  818. 

lima,  variety  tests,  II.S.D.A.,  134. 

pinto,  yields,  Nev.,  229. 

production  in  Brazil,  292. 

rice,  as  green  mulch  for  bananas,  532. 

root  development,  834. 

staking,  339. 

string,  variety  tests,  U.S.D.A.,  437. 

Tornillo,  feeding  value,  N.  Mex.,  377. 

variety  tests,  528  ;  Minn.,  636  ;  Tex.,  36. 

(See    also    Tepary    beans    and    Velvet 
beans.) 
Boe  Farm,   modem,  economic  management, 

57. 
Beech  seedlings,  growth  as  affected  by   or- 
ganic substances,  822. 
Beef- 
cost  and  price  indexes,  Mo.,  792. 

prices,  U.S.D.A.,  595. 

raw,  vitamins  in,  664. 

trade  in  Union  of  South  .\frica,  673. 

(See  also  Cattle.) 
Beehives,  weight  variations,  recording  appa- 
ratus for,  Okla.,  58. 
Beekeeping — 

experiments,  662. 

for  Oregon  farmer,  457. 

summary    of    information,    259 ;    Ark., 
763  ;  Tex.,  258. 

treatise,  57,  661. 
Bees — 

as  affected  by  sprays,  662  ;   Ind.,   351, 
856. 

fertilization  in,  857. 

foulbrood.      (See  Foulbrood.) 

Isle  of  Wight  disease,  57. 

management,  Wash.,  496. 

Nosema-affected  stocks,  59. 

paralysis,  control,  Okla.,  51. 

stimulative  feeding,  662. 

swarming,  relation  to  phototropism,  851. 

temperature  of.  51. 

transferring,  563. 

winter  protection  for,  163. 

winter  stores  for,  Can.,  762. 

(See  also  Honey.) 
Beet — 

eel-worm,  notes,  243. 

molasses,  effects  on  weanling  pigs,  180. 

pulp,  dried,  analyses,  867 ;  Ind.,  867  ; 
Ky.,  373  ;  N.  J.,  69,  672  ;  Vt,  464. 

straw,  digestibility,  569. 

sugar  industry  in  Victoria,  532. 

sugar  plant,  waste  disposal,  479. 
Beetles — 

attacking  hazelnut  scale,  252. 

green  Japanese,  notes,  362. 

Japanese,  life  histoiy  and  control,  558. 

North  American,  larvte  of  854. 

powder-post,  456. 

wood-boring  on  black  locust,  854, 
Beets — 

analyses,  63. 

anthrocyanin  in,  132. 

canned,  botulism  from,  865. 

culture,  experiments,  638. 
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Beets — Continued. 

fertilizer  experiments,  427. 

tield  or  fodder.      (Svr  Mangels.) 

lodln  content,  204,  632. 

manuring  experiments.  24. 

sugar.      (See  Sugar  beets.) 

variety  tests,  528,  G38. 
Begonia,  double  flowers  and  linkage  in,  632. 
Bclascaria  marginata,  notes,  U.S.D.A.,  276. 
Belt  drives,  geometry  of,  891. 
Belts- 
data  charts  on  transmission   of  hor.se- 
power,  483. 

for  power  transmission,  tests,  285. 

wire,  tests,  891. 
Benzaldehyde,  effect  on  protein   hydrolysis, 

110. 
Benzidin  sulphate,  solubility  In  water,  504. 
Benzyl  alcohol  in  experimental  tuberculosis, 

584. 
Beriberi — 

among  British  troops,  2^32.  263. 

studies,  462. 
Berries.      (.See    Fruits,    small,    and    aprciflc 

kinds.) 
Betabacterium,  new  genus,  erection,  680. 
Betacoccus,  new  genus,  erection,  680. 
Betain,  cleavage  by   bacteria   of  "  guanol," 

27. 
Beverage    samples,    fermentable,    preserva- 
tives for,  804. 
Beverages — 

analyses.  Conn.  State,  859. 

industry  in  France,  261. 

substitutes  in  Germany,  204. 
Bibliography  of — 
f  agricultural  books  for  high  schools,  698. 

I         ammonium  citrate  solutions.  Mich.,  113. 
I         anaphylaxis,  471,  780. 
■         Anopheles  plutnbeua,  55. 
r         ants,  feeding  habits,  8.'51. 

Arcetithobium  spp.,  821. 

Ascaris  lumbricoides,  U.S.D.A.,  275. 

Bacillus  pyogenes,  582. 

Bacillus  u>elchii,  275. 

bacteria,  role  in  plant  diseases,  444. 

bean  ladybird,  U.S.D.A.,  456. 

blood  analysis,  205. 

botryomycosis,  181. 

bread  maljing,  use  of  apples  and  pears 
in,  64. 

bumblebees  of  central  Europe,  851. 

carbon  as  an  adsorbent,  412. 

carbon  dioxid  in  .soil,  N.  Y.  Cornell,  813. 

cestodes  of  dogs  and  cats,  80. 

chemistry,  reading  courses,  801. 

chrysanthemum  midge,  362. 

colorimetrlc  determination  of  pll,  211. 

cotton,  828. 

cotton  aphis,  Tex.,  759. 

cotton  bollworm,  pink,  161. 

cowpea  weevil,  Tex.,  561. 

dairying,  73. 

flour,  offal  content,  314. 

food  chemistry,  563. 

forests  of  West  Africa,  840. 


Bibliography  of — Continued. 

foulbrood,  Ruropean,  U.S.D.A.,  59. 

gardens,  form  and  design,  230. 

uras.ses  as  paper  making  material,  317. 

horses,  173. 

humin  acids,  214. 

insect  transmission  of  diseases,  450. 

insecticides,  adulteration,  U.S.D..\.,  3'>'S. 

insects,  chemotropic  response,  554. 

insects,  nutritional  studies,  51. 

lice,  51,  852. 

lymphangitis,  epizootic,  583. 

mammals  of  Panama,  850. 

melon  aphis,  Tex.,  759. 

Mctarrhizium  anisopliae,  pleophagy  of, 
858. 

milk,  biorized,  877. 

moor  soils,  effect  of  water  level  on  root- 
ing of  plants,  623. 

nitrification  of  semiarid  soils,  216. 

nitrifying  bacteria,  216. 

nitrogen  industry,  324. 

piroplasms,  classification,  883. 

plants,  poisonous,  Can.,  380. 

potato  Rhizoctonia,  47. 

protozoa  of  New  Jersey  soils,  218. 

pyotherapy,  580. 

rats,  protozoal  parasites  of,  883. 

root  formation,  836. 

rubber  culture,    344. 

rural  communities,  595. 

rui'al  schools,  consolidation,  298. 

sawfly  of  Europe,  U.S.D.A.,  364. 

sodium  chJorid  affecting  trees,  344. 

soil  acidity,  212. 

soil  extracts   as   affected   by   fertilizer 
salts,  Mich.,  125. 

soli      moisture,     capillary     movement, 
U.S.D.A.,  724. 

soil  potassium  liberation,  128. 

soils  of  eastern  Germany,  320. 

soils,  reduction  potentials,  422. 

spotted  fever.  Rocky  Mountain,  60. 

sweet  clover  seed  production,  U.S.D.A., 
640. 

thyroid   and   pituitiiry   glands,    correla- 
tion, 771. 

tick  resistance  In  cattle,  182. 

tomatoes,    breeding    experiments,    Ind., 
835. 

tomatoes,    ripening    process,    U.S.D.A., 
834. 

walls,  concrete  retaining,  construction, 
485. 

wood,  chemistry  of,  617. 

wods  of  United  States,  443. 

zoology,  250. 
Bichlorld  of  mercury.      (See  Corrosive  sub- 
limate.) 
Billbugs,  habits  of,  762. 
Bloclimatlc   law,  U.S.D.A.,  718. 
Biocllmatic   law,    effectiveness    of  applying, 

U.S.D.A.,  509. 
Bloenergics,  treatise,  521. 
Biorizator,  Lobeck,  experiments  with,  877. 
Birches  as  affected  by  sodium  chlorid,  344. 
Bird  Treaty,  Migratory,  U.S.D.A.,  449. 
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Birds — 

attacking  tent  caterpillars,  250. 
beneficial  to  agriculture,  659. 
British,  list,  50. 
course  of  study,  397. 
of  North  America,  check  list,  50. 
of  prey,  diurnal,  synoptical  list,  250. 
production  of  eye  color  in,  866. 
wild,  protection  of,  report,  50. 
Bituminous — 

materials,  bitumen  content,  389. 
road  materials,  treatise,  186. 
Black  wattle  ashes,  analyses,  324. 
Blackberries — 

breeding  experiments,  536. 
culture  and  marketing,  40. 
effect  of  temperature  on  resistance  to 

wounding,  U.S.D.A.,  39. 
insects  affecting,  Wash.,  155. 
Blackberry — 

anthracnose.  Wash.,  155. 
disease,  control.  111.,  847. 
gall,  Wash.,  155. 
orange  rust,  Wash.,  155. 
Blackberry-dewberry  hybrid,  438. 
Blackhead — 

in   chickens,    586. 
in  turkeys,  epidemiology,  475. 
in  turkeys,  transmission,  885. 
parasite,    flagellate    character    and    re- 
classification, 476. 
Blackleg — 

immunization,  471. 

immunization  with  pseudoblackleg  pel- 
lets, 382. 
infection  by  ingestion,  685. 
Bladder  as  affected  by  scorbutic  diet,  665. 
Blast  furnace  dust,  potash  content,  28. 
Blastophaga  grossomm,  life  history,  Calif., 

238. 
Blastothrix  sericea,  notes,  252. 
Blepharospora  camibivora,  notes,  448. 
BUssus  leuoopterus.      (See  Chinch-bug.) 
Blood — 

acetone  determination,  205. 
analysis,  comparison  of  methods,  205. 
calcium       determination        in       small 

amounts,    204. 
carbon    dioxid    content  as    affected    by 

high  altitudes,  565. 
catalase  content,  variations  in,  569. 
corpuscles,  red,  resistance  of,  63. 
dried.      (See  Dried  blood.) 
effect  of  muscular  work  on  hemoglobin 

and  protein  content,  265. 
H-ion  concentration  as  affected  by  high 

altitudes,  565. 
magnesium     determination     in     small 

amounts,  204. 
manganese  content,  615. 
meal,  digestion  coeflScient,  266. 
meal,  feeding  value.  Can.,  771. 
nitrogen,  nonprotein,  content,  463. 
of  pellagrins,  analyses,  668. 
phosphorus     determination     in     small 
amounts,  204. 


Blood — Continued. 

pressure  as  affected  by  high  altitudes, 
565. 

pressure  of  laboratory  animals,  record- 
ing, 879. 
pressure,   raising,   79. 

proteins,  determination,  205. 

urea    content,    methods    of    determina- 
tion, 416. 

variations  in  composition,  264. 
Blow  flies,  remedies,  258. 
Blue  grass,  culture  experiments.  Wash.,  436. 
Blueberries — 

culture,   Mass.,  147. 

propagation,  N.  H.,  36. 
Body—' 

fluids,  sugar  determination  in,  416. 

tissues,  manganese  determination,  615. 
Bog- 
soils,  effect  of  rotation  on  crop   yield, 
231. 

water,  colloidal  properties,  224. 

water,  toxicity  of,  224. 
Boll  weevil.      (See  Cotton-boll  weevil.) 
Bollworm  on  corn,  control,  Mo.,  757. 

(See  also  Cotton  bollworm.) 
Bone — 

glue  as  feed  for  pigs,  172. 

ground,  analyses,  N.  J.,  326. 

meal,  analyses,  867  ;  N.  J.,  672. 

meal,  digestion  coefiicients,  266. 

meal,  nitrification,  215, 
Book  lice,  control,  U.S.D.A.,  53. 
Books  on — 

agricultural  cooperation,  594,   S95. 

agricultural    cooperation    in    Denmark, 
694. 

agricultural  cooperation  in  India,  293. 

agricultural    education   in    France,    re- 
organization, 95. 

agricultural  education,  project  method, 
492. 

agricultural  machinery  in  Brazil,  90. 

agricultural  prices,  394. 

animal  foods.  593. 

animal  husbandry,  494. 

antirrhinums,  441. 

beekeeping,  57,  661. 

bioenergics,  521. 

birds,  British,  50. 

botany,  818. 

butter  industry,  779. 

carbohydrates  and  glucosids,  410. 

cattle,  dairy,  feeding  and  management, 
176. 

cheese  making  on  the  farm,  272. 

chemistry,  201,  609,  697. 

chemistry,  agricultural,  10,  898. 

chemistry,  food,  10. 

chemistry  of  building  and  machine  ma- 
terials, 389. 

chemistry  of  leather,  617. 

concrete  construction,  188,  889. 

concrete,  reinforced,  289. 
conifers,  characteristics  of,  650. 

cooking,  494. 
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Books  on — Continued, 
corn,  638. 

dairy  record  and  feeding  chart,  17C. 
dairying,  580. 
dietotherapy,  201. 
drainage,  280. 
drug  plants,  culture,  838. 
drugs,  useful,  580. 
earthwork  and  its  cost,  589. 
electrical  power  in  France,  790. 
electrophysiology,  819. 
engineering,  civil,  278. 
engineering,  dredging,  887. 
engineering   for   land    drainage.   280. 
engineering,   waterproofling,    186. 
entomology,  850. 
enzyms,   611. 

estimating  cost  of  buildings,  188. 
evolution,  organic,  521. 
farm  animals,  770. 
farm  buildings,  592. 
farming,  93,  396. 
fauna  of  British  India,  50. 
feeding  stuffs,  concentrated,  170. 
feeding   stuffs,   microscopic   control    of, 

170. 
feeding  stuffs,  wartime,  170. 
ferns,  148. 
fig  recipes,  261. 
flowers,  cut,  industry,  838. 
food  chemistry,  10. 
food  industries  of  France,  260. 
food  inspection  and  analysis,  31. H. 
food  poisoning,  261. 
food  production  in  Denmark,  292. 
food  regulations,  in  Italy,  65. 
food  resources  of  United  States,  60. 
food  substitutes  in  Germany,  204. 
forest  policy  of  United  States,  746. 
forestry,  343,  442,   542,   651. 
forests    and    forestry    in    West    Africa, 

839. 
forests  in  French  colonies,  651. 
fruit  culture,  fancy,  743. 
fruit  growing,  835. 
fruit  preserving,  15. 
fruits,  small,  40. 
gardening,  697,  741,  833,  834. 
gardens,  form  and  design,  236. 
gardens,  monthly  working  calendar  for, 

236. 
gardens  of  celebrities,  342. 
gases,  industrial,  627. 
geology,  agricultural,  719. 
heredity,  632. 
household  physics,  495. 
housekeeping,  798. 
insect  behavior,  50. 
insect  l.fe  on  sewage  filters,  853. 
Insects,  659. 
irrigation,  387. 
land  and  labor  in  India,  293. 
leather  chemistry,  317. 
live-stock  judging,  494,  697. 
live  stock,  types  and  market  classes,  697. 
lumber  and  its  uses,  344. 


Books  on — Continued. 

manures,  621. 

medicine  and  surgery,  industrial,  564. 

meteorology,  208. 

milk,  clean,  production,  679. 

motor  trucks,  design  and  construction, 
285. 

motor  vehicles,  187. 

oils,  vegetable,  240. 

organic  evolution,  521. 

Orthoptera    of    northeastern    America, 
851. 

parasites   and   parasitosis    of   domestic 
animals,  580. 

rieat  industry,  129. 

physiology,  chemical,  365. 

pigeons,    evolution,    heredity,    and    be- 
havior, 67. 

pigs,  Duroc-Jersey,  history,  71. 

plants,  flowering,  148. 

plants,  wild,  uses,  049. 

potash  production  in  United  States,  728. 

potatoes,  culture.  829. 

poultry  raising,  174,  494,  676. 

prosperity  in  1920,  92. 

protozoology,  659. 

quit-rent  system  in  American  colonics, 
694. 

rabbits,  raising,  174,  873. 

road  materials,  bituminous,  186. 

roads,  481. 

roses,  climbing,  culture,  838. 

rural  communities,  894. 

rural  development,  894. 

rural  schools,  consolidation,  297. 

rural  science,  195. 

soil  survey  mapping,  887. 

soils,  621,  719. 

sweet  peas,  441. 

tractors  and  implements  for  1020,  287. 

trees,  economic,  in  Great  Britain,  344. 

vegetable  gardening,  236. 

veterinary  medicine,  76,  683,  797.  879. 

walls,  concrete  retaining,  construction, 
485. 

weather,  208, 

wheat  culture  in  Manitoba,  640. 

woodlands,  English,  management,  442. 

woods  of  United  States,  443. 
Borax  in  fertilizers — 

determination,  312,  613. 

effect  on  corn,  Ind.,  325. 

effect  on  corn  and  cotton,  S.  C,  126. 
Bordeaux  mixture — 

adhesiveness,  N.  H.,  842. 

analyses,  N.  J.,  37. 

composition,   444. 

effect  on  plants,  N.  11..  44. 

effect  on  potato  plants.  547. 

fungicidal  value,  544. 

ordinary  v.  casein,  550. 

preparation  and  use,  155. 

use  of  white  arsenic  in,  850. 

with  soap,  fungicidal  value,  Mass.,  846. 
Bordeaux-oil    emulsions,    spraying    experl- 
meuts,  157. 
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Boric  acid — 

determination,   413. 

disinfecting  power,  78. 
Borna  disease  in  mules,  83. 
Botanical     systematization,     niethod.s     and 

alms,  818. 
Botany — 

international  catalogue,  227. 

treatise,   818. 
Bothriocera  sp.,  notes,  556. 
Botryococcus   and   Staphylococcus   pyogenes 

aurcuK,  identity,  181. 
Botryomycosis,  studies,  181. 
Botryoaphwtia  grcfjaria  on  willow,  350. 
Botrytis — 

cinerea,  notes,  152,  246,  847. 

cinerea  on  greenhouse  lettuce,  K}.-.,  84.5. 

cinerea,  studies,  750. 

sp.,   on  tomato,  656. 
Botrytis — 

new  species  on  apples,  244. 

on  strawberries,  notes,  848. 
Botulism — 

epidemiology,  card   for  recording,   3G9. 

from  canned  beets,  865. 

from  canned  ripe  olives,  865. 

in  chickens,  84. 

prevention,    168. 

studies,   169. 
Bouillon  cubes  for  culture  media,  329. 
Bovlnes,     immunization     against     anaplas- 

mosis,   77. 
Box,  Tuberculariaceaj  on,  849. 
Boys' — 

club    leadership,    course    of    study    for, 
796. 

clubs  in  Canada,  796. 

clubs  in  United  States,  195. 

metabolism,    167. 

State  corn  contest  in  Indiana,  195. 
Bracliyplatys   paciflcus,  notes,   52. 
Bracken,  common,  poisonous  to  horses,  471. 
Brains  of  animals  as  food  materials,  63. 
Bran.     (See  Corn,  Rye,  Wheat,  etc.) 
Bravaisia    ftorihunda,     durability     test     of 

wood,  44. 
Bread — 

chemistry,  609. 

making  in  France,  261. 

making,  peanut  flour  as  wheat  supple- 
ment, 764. 

making,  use  of  apples  and  pears  in,  C4. 

making,  use  of  horse-chestnuts  in,  64. 

ropy,  bacteriology  of,  261. 

substitute  for  war  bread  in  Germany, 
859. 

(See  also  Flour.) 
Breeding.  (See  Heredity,  Hybridization, 
Plant  breeding,  and  specific  plants  and 
animals.) 
Brewers'  dried  grains,  analyses,  867  ;  Ind., 
69,  867  ;  Ky.,  373  ;  N.  J.,  69,  672  ;  R.  I., 
672  ;  Vt.,  464. 


Bridges — 

Federal  control  of,  U.S.D.A.,  689. 
paints  suitable  for,  list,  284. 

strengthening    for    motor-truck    traffic, 
186. 
Brines — 

iodin  in,  13. 

bromin  in,  13,  127. 

potash  in,  127. 
Brome    grass,    culture    experiments,    Mont., 

332. 
Bromin — 

determination,  503. 

determination  in  mineral  waters,  13. 

in  Texas  lakes,  127. 
Brooder  stove,  hover  for.  Wash.,  189. 
Broom  corn — 

culture  experiments,  U.S.D.A.,  232. 

imported,  European  corn  borer  on,  161. 

seed  for  live  stock,  671. 

time  of  harvesting,  r.S.D.A.,  233. 

variety  tests,  U.S.D.A.,  232. 
Brown    coal,    decomposition,    determination 

of  degree,  213. 
Brown-tail  moth — 

insect  enemies,  252. 

notes,  Conn.  State,  251. 
Brucella,  proposed  term,  880. 
Bruchida;  and  parasites  in  Hawaiian  Islands, 

661. 
Bruchophajjus   fnneiris.      (See   Clover   seed 

chalcid  fly.) 
Bruchus.      (See  Bean  and  Cowpea  weevils.) 
Brusone  on  Japanese  medlar,  remedy,  349. 
Brussels  sprouts — 

analyses,  63. 

variety  tests,  236. 
Bryophyllum  calycinum,  regeneration,  821. 
Bucculatrix    thurberiella,    notes,    U.S.D.A., 

352. 
Buckwheat — 

as  green  manure,  Md.,  122. 

as  nurse  crop,  W.  Va.,  135. 

culture,  U.S.D.A.,  435. 

culture   experiments,   Ariz.,   733 ;    Ind., 
330. 

feed,  analyses,  N.  J.,  69,  672. 

fertilizer   experiments,   W.    Va.,   135. 

middlings,    analyses,    867 ;    N.    J.,    69, 
672. 

nutrient  requirements,  Md.,  121. 

offal,  analy.ses,  N.  J.,  69,  672. 

relation  of  potassium  to  growth,  N.  H., 
29. 

seeding  experiments,  W.  Va.,  135. 

use  of  soil  potassium  by,  218. 

variety  tests,  W.  Va.,  135. 
Buffalo  grass,  dioecious  nature,  522. 
Buffaloes,  Syngamus  laryngeus  in,  688. 
Building  estimator's  reference  book,  188. 
Buildings,  small,  concrete  construction,  188. 
Bulbs — 

for  Nebraska,  list,  240. 

imported.  Inspection,  Conn.  State,  251. 
Bumblebees    of    central    Europe,    classifica- 
tion, 851. 
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BuprePtida-,  little  known,  collecting,  HT. 
Bureau  of — 

Animal    Industry,   Pennsylvania,    scope 
I  and   policy,   780. 

■  Chemistry,  color  laboratory,  problems, 

I  '* 

■  Public     Roads,     relations     to     States, 

P  U.S.D.A.,    387. 

Burpundy   mixture — 

adhesiveness,  N.  H.,  842. 

and      Pickering      sprays,      comparison, 
U.S.D.A.,  843. 

fungicidal  value,  544. 

preparation  and  use,  155. 
Butter — 

adulteration,  detection,  315. 

color  defects  in,  380. 

fat.      {See  Milk  fat.) 

fishy  flavor  in  N.  Y.,  Cornell,  470. 

flour  for  infants,  567. 

garlic  flavor  removal,  879. 

imports  and  exports,  74. 

leaky,  cause,  682. 

making,  neutralized   cream   in,   75. 

manufacture,  580,  779. 

method  of  preserving,  682. 

methods  of  analysis.  Ind.,  805. 

mottled,  cause  and  prevention,  779. 

phosphorus  in,  N.  Y.  Cornell,  469. 

production  and  prices,  statistics,  74. 
Buttermilk — 

dried,  analyses,  Ind.,  867. 

phosphorus  in,  N.  Y.  Cornell,  470. 

r.  tankage  for  fattening  pigs,  Mo.,  77i;. 
Butyl   alcohol — 

for   quantitative   saponification,   505. 

production,  process,  712. 
Cabbage — 

aphis,  control,  N.  Me.\-.,  342. 

bacterial  black  rot,  studies,  751. 

black  rot,  notes,  151. 

blackleg,  control,  46. 

blackleg,  notes,  151,  654. 

breeding  experiments,  Md.,  144  ;  Pa.,  537. 

club  root,  notes,  244. 

culture  experiments.  Pa.,  536. 

disease  resistant  varieties,  Md.,  144. 

juice,   vitamin   C  as  affected  by   hoat, 
567. 

maggot,  control,  850  ;  Can.,  759. 

red  and  white,  edible  portion  and  wast*-, 
analyses,  63. 

root  development,  834. 

storage  experiments,  N.  IT.,  30. 

sun-dried,  vitamin  B  and  C  in.  63. 

varieties,  Pa.,  536. 

vitamin  A  in,  165. 

vitamins  B  and  C  in,  63. 

worms,  control,  N.  C.  449. 

worms  in  South  Dakota,  S50. 

yellows,  notes,  151. 

yellows,  studies,  Ind.,  345. 
Sacao — 

beans,  culture  and  expression  of  oil,  240. 

coconut  bud  rot  on,  156. 


Cacao — Continued. 

culture  in  French  colonies,  papers  on, 

342. 
insects  affecting,  52. 
production  in  Brazil,  292. 
Cactacea?,   pereniiation  and  proliferation  of 

fruits,  328. 
Cactus — 

mucilage  formation  in,  220. 

mucilage  in,  origin,  132. 

prickly    pear,   as   stock   feed,    U.S.D.A., 

35. 
stability    of    spineless    character,    U.S. 

D.A.,  35. 
(See  also  Opuntia.) 
Cafeterias  for  industrial  plants,  G63. 
Caffein,  determination,  804. 
Cake.     (See  Oil  cakes  and  specific  materials.) 
Cakmdra — 

grunaria.      (See  Granary  weevil.) 
0  ryza.      ( Set?  R  i  ce  weev  i  1 . ) 
C;ilcium — 

ar.senate,  insecticidal  value,  Colo.,  158; 

Oreg.,  756. 
carbid.  as  source  of  alcohol,  618. 
carbonate,  effect  on  availability  of  soil 

potash,  Md.,  121. 
carbonate,  effect  on  composition  of  soil 

extracts,  Mich. ,124. 
carbonate,  effect  on  nitritication  in  soils, 

Tex.,  725. 
chlorid,  use  in  fixing  ammonia,  628. 
cyanamid,    ammonium    sulphate    from, 

028. 
cyanamid  as  top-dressing,  519. 
cyanamid,    deteriorated,    injurious    I'f- 

fects,  628. 
cyanamid,    dicyandiamid   determination 

in,  413. 
cyanamid,   fertilizing  value,   126,   628 ; 

La.,   627. 
cyanamid  for  root  knot  control,  551. 
cyanamid,  formation,   628. 
cyanamid,  improvement,  519. 
cyanamid,  reduction  of  dustiness,  519. 
cyanamid,   use,   427. 
cyanamid   v.  sodium  nitrate  for  beets, 

232. 
deficiency  in  soils,  Ky.,  814. 
determination  in  organic  solutions,  204. 
metabolism  in  fowls,  N.  Y.  State,  574. 
nitrate,  artificial,  action  and  use,  125. 
nitrate,  fertilizing  value.  Can.,  727. 
nitrate,  manufacture  and  use,  628. 
oxalate  in  plants,  abnormal  abundance, 

327. 
oxid,  effects  on  availability  of  soil  pot- 
ash, Md.,  121. 
phosphate,  effect  on  solubility  of  soils, 

517. 
phosphate,      reverted,      determination, 

Mich.,  113. 
rOle  in  nutrition,  N.  Y.  State,  574. 
sulphate.      (.S'cc  Gypsum.) 
(Ree  also  Lime.) 
Calcium-containing  soaps,  ash  of,  412. 
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Calendra  pertinax,  habits  of,  762. 
Calf  meal — 

Purdue,  feeding  value,  Ind.,  375. 
Purduo,  preparation,  Ind.,  876. 
Calf   meals,    analyses,    Ind.,    69,   867 ;    Ky., 

373 ;  N.  J.,  69,  G72 ;  R.  I.,  672. 
Calf  scour.s,  prevention  and  treatment,  183. 
Calfskins,  exports  from  Argentina,  95. 
California — 

Station,  notes,  99,  198,  699. 
University,  notes,  99,  198,  599,  099. 
Caliroa   cerasl,    parthenogenesis,    CO. 
Calliphora  erythrocephala,  chemotropic   re- 
sponse,  554. 
Calomel  electrode,  new  design,  204. 
Calotermes  tectonw,  notes,  450. 
Calves — 

birth,  weight,  studies,  Mo.,  176. 
feeding    experiments,    575  ;    Ind  ,    375  ; 

U.S.D.A.,   469. 
fish  meal  for,  671. 

inheritance  of  congenital  cataract,  669. 
inheritance  of  defect  of  hair  and  teeth, 

672. 
milk  substitutes  for,  Ind.,  875. 
newborn,  intestinal  flora,  183. 
red,  occurrence  in  black  breeds  of  cat- 
tle, Wis.,  771. 
skim  milk   for,  U.S.D.A.,  469. 
Cambuci,  possible  economic  value,  40. 
Camels,  training,  870. 
Campanula  carpatica,  genetics  of,  632. 
Camphor — 

red  scale,  effect  of  freeze  of  1917,  555. 
trees,  machine  for  trimming,  U.S.D.A., 
90. 
Canada  Experimental  Farms,   report.   Can., 

798. 
Canadian   Society   of  Technical   Agricultur- 
ists,  editorial,   401. 
Canals — 

effect  on  ground  water  level,  210. 
irrigation.      (See  Irrigation.) 
Cancer,  relation  to  diet  deficiency,  667. 
Cane.      (See  Sugar  cane.) 
Canned — 

foods,  bacteriology  of,  Mich., 115. 
vegetables,  spoilage  in,  Mich.,  114. 
Canning — 

cold-pack  method  outfits,  808. 

directions,  Can.,  316. 

industry  in  France,  261. 

methods  for  destroying  botulinus  spores, 

169. 
vegetables,  time  for  processing,  Mich., 
115. 
Cantaloups.      (See  Muskmelons.) 
Capons  and  cockerels,  growth  and  feed  con- 
sumption, Md.,  574. 
Capri  figs,  varieties,  Calif.,  238. 
Caprification  of  Smyrna  figs,  Calif.,  238. 
Carabao.     (See  Water  buffalo.) 
Carbazol  test  for  nitrites,  316. 
Carbohydrate  diets,  effect  on  diabetics,  370. 
Carbohydrates — 

and  glucosids,  treatise,  410. 

as  effected  by  enzyms  in  serum,  782. 


Carbohydrates — Continued. 

fermentation  products,  502. 
fermenting,    identification    of    bacteria 

in,  113. 
in  apple  trees,  form  and  location,  N.  H., 

28. 
in  diet,  effect  on  pancreas,  568. 
production  and  consumption  in  United 
States,  61. 
Carbon — 

as  an  adsorbent,  412. 

bisulphid,   insecticidal   value,   N.    Mex., 

352. 
determination  in  urixie,  414. 
dioxid    and    water,    polymerization    to 

sugar,  202. 
dioxid  assimilation,  studies,  525. 
dioxid  content  of  blood,  as  affected  by 

high  altitudes,  565. 
dioxid  content  of  milk,  N.  Y.  State,  579. 
dioxid    content  of   soil,   N.    Y.   Cornell, 

813, 
dioxid,   effect  on   availability    of   phos- 
phates, 630. 
dioxid,  effect  on  plant  growth,  321. 
dioxid  in  soil  extracts,  effect  of  fertil- 
izer salts,  Mich.,  125. 
dioxid,  relation  to  plant  growth,  510. 
vegetable  decolorizing,  412. 
Carotin  in  leaves,  633. 
Carpet  grass — 

culture.  U.S.D.A.,  233. 
seed,  hai-vesting  and  cleaning,  U.S.D.A., 
233. 
Oarpocapsa  pomonella.     (See  Codling  moth.) 
Carpophilua  hemipterus  on  dried  fruit,  255. 
Carrots — 

analyses,  63. 

as  affected  by  fineness  of  lime,  325. 
breeding  experiments.  Can.,  735. 
culture  experiments,  638. 
fertilizer  experiments.  Can..  735. 
iodin  content,   204,  632. 
root  development,  834. 
sun-dried,  vitamins  B  and  C  in,  63. 
variety  tests,  232,  236.  638  ;  Can.,  735. 
vitamin  A  extraction   from,  367. 
vitamin  A  in,  165. 
vitamins  B  and  C  in,  63. 
yields,   Waish.,   737. 
Carya  (glabra  hirsuta  n.   comb.,  notes,  222. 
Casein — 

hydrolized,  utilization,  65. 
in  Bordeaux  mixture,  value,  550. 
processes  of  manufacture  in  New  Zea- 
land,  15. 
Caseinogen,   composition,  202. 
Cashaw  wilt,  studies,  Tex.,  846. 
Cassava  meal — 

for  dairy  cattle,  73. 
V.  sweet  potatoes  for  pigs,  71. 
Cassava,  production  in  Brazil,  292. 
Cassia  oil,  determination  of  lead  in,  14, 
Castor — 

bean  disease,  45,  849. 
bean  poisoning,  78. 
beans,  army  worm  on,  557. 
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Castor — Continued. 

beans,  culture,  827. 
oil,  extraction  and  atilization,  827. 
Castor-oil   industry,  U.S.D.A.,  802. 
Casunrina  cguisetifolia,  fungus  symbiosis  In, 

731. 
Cat  diseases,  i.87. 
Catalase — 

content  of  blood,  variations  In,  509. 
relation    to    animal    oxidations,    009. 
Catalysers  for  oxidation  of  ammonia,  816. 
Catharrhal  fever,  malignant,  in  cattle,  384, 

584. 
Caterpillars — 

salt-marsh,  on  cotton,  U.S.D.A.,  352. 
(.Scr  also  Tont  caterpillar.) 
Cats,  ccstodes  of,  keys,  80. 
Cattle — 

Aberdeen-Angus,  history,  171. 

advanced   registry   testing,    Idaho,   378. 

alfalfa  v.  clover  hay  for,  Ind.,  870. 

Ayrshire,    origin,    176. 

breeding,  diseases  of,  683. 

breeding  in  Scotland,  67. 

breeding,   occurrence   of   red    calves    in 

black  breeds,  Wis.,  771. 
breeding  records.  Me.,  175. 
broom  corn  seed  for,  671. 
dairy,  advanced   registry  rules,   176. 
dairy,  breeding  experiments,  575. 
dairy,  efficiency  standard,  683. 
dairy,    elevator    screenings    for.    Can., 

868. 
dairy,  feeding,  Iowa,  875. 
dairy,   feeding  and  management,   trea- 
tise, 176. 
dairy,  judging  systems,  176. 
dairy,  normal  growth,  Mo.,  870. 
dairy,  official  testing.  Mo.,  778. 
dairy,  Sudan  grass  for,  Kans.,  176. 
dipping  tanks,  construction,  90. 
disease  due  to  crab  grass,  384. 
disease,     unidentified,     in     New     York 

State,  473. 
diseases.      (See  also  specific  diseases.) 
feeding  experiments,  Ind.,  375  ;  N.  Dak., 

374. 
feeding  rack,  design,  91. 
(Guernsey,  breeding,  378. 
Guernsey,     transmitting     qualities     of 

sires.  Me.,  175. 
hemorrhagic  disease,  Nev.,  272. 
inheritance  of  color  and  markings,  375. 
inheritance  of  congenital  cataract,  6G9. 
inheritance  of  defect  of  hair  and  teeth, 

672. 
intestinal  parasite  of,  in  Fiji,  883. 
Irish,  origin,  171. 
Jersey,  transmitting  qualities  of  .sires, 

Me.,  175. 
judging  for  selecting  dairy  cows,   Me., 

175. 
judging,  treatise,  697. 
loss   of  weight   during   transportation, 

672. 
pea  straw  for,  870. 
plague.     (fiTee  Rinderpest.) 


Cattle — Continued. 

poisoning  by  arrow  grass,  Nev.,  77. 

poisoning    by    Astroffolus    tvtraptcrux, 
D.S.D.A.,  78. 

poisoning  by  lupine,  Wyo.,  783. 

poisoning    by    whorled    milkweed,    U.S. 
D.A.,  470. 

(See  also  Plants,  poisonous.) 

poppy  seed  cake  for,  777. 

prices,  U.S.D.A.,  595. 

range,    feeding    experiments,    N.    Mex., 
374. 

rice  meal  for,  172. 

rOle  in  malaria  prophylaxis,  454,  853. 

scab,  control,  272. 

seal),  eradication,  U.S.D.A.,  471. 

Shorthorn,  history,  171. 

spermatogensis,  670. 

{•l/nf/amus  laryngeus,  in,  688. 

tick,   eradication,   U.S.D..\.,   471. 
(See  also  Ticks.) 

tick-resistant,  studies,  182. 

(See  also  Calves,  Cows,  and  Steers.) 
Cauliflower — 

analyses,  63. 

bacterial  disease,  152. 

root  development,  834. 
(Cecidomyia)    Mayetiola   destructor.       (See 

Hessian  fly.) 
Caulophilus  latinasus,  notes,  851. 
Celery — 

analyses,  63. 

diseases,  remedies,  N.  J.,  153. 

iodin  in,  632. 

root  development,   834. 

roots,  iodin  content,  204. 

varieties,  disease  resistant,  Md.,   144. 
Cell- 
growth,   relation   to  energy,   131. 

nuclei,     passage    of     undissolved     sub- 
stance from,  524. 

nuclei,  size  and   function,  524. 
Cellars,    damp-profing,    U.S.D.A.,    485. 
Cells- 
detached  root-cap,  viability,  130. 

meristemic,  as  aflfectod  by  stimulation, 
130. 

(See  also  Plant  cells.) 
Cellulose — 

as  emergency  feed,  170. 

digestion  In  vitro,  670. 

manufacture  from  corncobs,   809. 

raw    and    hydrollzed,    method    of    dis- 
tinguishing, 315. 
Cement — 

as  affected  by  alkali,  Wyo.,  789. 

Joints  for  cast-iron  gas  pipes,  482. 

production  and  use  in  1918,  282. 

(See  aiso  Concrete.) 
Central    Agricultural   Council    in    Denmark, 

600. 
Ccntrinus  penlccllus,  life  history,   762. 
Cephalonomia  kiefferi,  notes,  259. 
Ceph us — 

cinctus,  studies,  T7.S.D.A.,  259. 

spp.  dilTerentiatlon,  key.  U.S.D.A.,  260. 

spp..  notes,  U.S.D.A.,  363. 
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Ceramhycini  larviP,  construftiou  of  calcare- 
ous opercula,   57. 
Oeraphron     pallidivcntris,     parasitism     by, 

Mass.,   158. 
Cerapterocerus  iniraMlis,  notes,  252. 
Ccrcospora — 

medicaginia,  notes,  G52. 
nicotianw,  notes,  246. 
rosicola,  notes,   152. 
spp.,    notes,   544. 
Cereal — 

crops,  relation  to  weather,  44. 
diseases,  652. 

leaf  rusts,  studies,  Ind.,  345. 
mildew,  notes,  45. 
rusts,  notes,  Okla.,  44. 
smut,  control,  Colo.,  150. 
smuts,  notes,  445  ;  Okla.,  44. 
stalk  disease,  control,  750. 
Cereals — 

cultivation,  implements  for,   892. 

culture  in  Nigeria,  637. 

culture  under  irrigation,  U.S.D.A.,  637. 

effect  of  cold  on,  432. 

insects  affecting,  652. 

relation  of  potassium  to  growth,  N.  II., 

29. 
variety  tests,  U.S.D.A.,  638. 
(See  also  Grain  and  specific  kinds.) 
Cervicitis    of   swine,    683. 
Cestodes  of  dogs  and  cats,  keys,  80. 
Cetoniinai    of    British    India,    descriptions, 

50. 
Chaetodacus   spp.,   descriptions,   57. 
Chagas   disease — 
in  Brazil,  182. 
notes,   57. 
Chalcis    fly    in    clover    and     alfalfa    seed, 

U.S.D.A.,    364. 
Chamiso  brush,  analyses,  N.Mex.,  374. 
Changa  on  giass  roads,  53. 
Chataigne    wood,    durability    tests,    44. 
Cheese — 

cream,  cold-storage  tests,  Vt.,  179. 
imports  and  exports,  74. 
making  in  Great  Britain,  682. 
making  on  the  farm,  272. 
making  with  lactic  acid  bacteri;',,   081. 
manufacture,  580. 

manufacture,  pasteurization  in,  179. 
Neufchfitel,  cold-storage  tests.  Vt.,  179. 
production  and  prices,  74. 
rind  rot,  cause,   179. 
soft,  cold-storage  tests,  Vt.,  178. 
Chemical    compounds,    disinfecting    power, 

78. 
Chemistry — 

agricultural,    textbook,    10,    898. 

analytical,  manual,  10. 

colloid,  application  to  food  chemistry, 

609. 
fat,  progress  in  1918,  201. 
fat,  review  of  literature,  112. 
industrial,  manual,  609. 
inorganic,  treatise,  609. 
medical,  treatise,  609. 
of  building  and  machine  material,  389. 


Chemistry — Continued, 
of  condiments,  609. 
of  foods,  409,  563,  609. 
of  humin  acids,  321. 
of  leather,  treatise,  317,  617. 
of  soils,   122. 
of  wood,  409,  617. 
progress,   409. 
reading  courses  in,  801. 
textbook,   697. 
yearl)ook,   201. 
Chenopodium,      fluid      extract,      ascaricldal 

value,  381. 
Ch(-nopo(lium  oil — 

ascaricidal  value,  381. 
composition,   502. 
Chermes,  larch,  life  history,  54. 
Chermes    pinicorticis,    notes.    Conn.    State, 

251. 
Cliermida',    new    genera   and    species,    keys, 

450. 
Cherries — 

breeding  experiments,  742. 

culture,  Nebr.,  644. 

effect  of  temperature  on   resistance  to 

wounding,  U.S.D.A.,   39. 
hardy  variety,  Minn.,  833. 
origin  and  characteristics,  744. 
sour,  insects  affecting,  352. 
sour,  time  for  transplanting,  Mo.,  142. 
spray  calendar,  N.J.,  37. 
sun  drying,  808. 
winter  injury,  U.S.D.A.,  435. 
Cherry — 

bacterial  leaf  spot,  notes,  Okla.,  36. 
brown  rot,  notes,  349. 
curculio,  control,  352. 
diseases,  control.  111.,  847. 
leaf  scorch,  notes,  246. 
leaf  spot,  control,  352. 
orchard  survey,  Colo.,  144. 
shothole,  control,  155. 
slug,  control,  352. 
slug  sawfly,  parthenogenesis,  60. 
Chestnut — 

bark  disease,  history,  658. 
black  canker,  studies,  448. 
tuberosities,  753. 
white,  ashes,  analyses. 
Chestnuts — 

European  varieties,  classification,  41. 
time  for  transplanting.  Mo.,  142. 
"  Chiai  "  flesh,  chemistry  of,  563. 
Chiasmatype  and  linkage,  269. 
Chicken — 

mite,  notes,  Okla.,  51. 
skin,  digestibility,  164. 
sticktight  flea,  Okla.,  587. 
Chickens — 

botulism  in,  84. 

calcium  metabolism,  N.Y. State.  574. 
contagious  epithelioma,  Nev.,  272. 
digestive  organs  of.  Wash.,  689. 
selection   for   egg   characters,   N.Y.Cor- 
nell, 872. 
{See  also  Fowls  and  Poultry.) 
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Chlfk-ppas,     (Ipscriptinn     and     a^'ricultunil 

vain.',  528. 
Chicks — 

causal  factor  in  liatciiing,  169. 

feeding.  Mo..  174. 

fee<iing  experiments,  573  ;  N.(\,  467. 

growtli  a.s  affected  by  feed,  Kj-.,  72. 

growtii  rate.  675. 

soy  bean  meal  for,  674. 
("iiil.  yield  tables,  840. 
Cliiidren — 

energj-  requirements,  166. 

food  requirement.'!.      (See  also  Infants, 
feeding. ) 

raalnouri.shed,  nutrition  clinics  for,  167. 

pulmonary    symptoms,   relation    to    As- 
caris,  80. 

(Spp  nho  Boys  and  Girls.) 
Children's  gardens.     (See  School  gardening.) 
Child-welfare    teaching   in    rural    communi- 
ties, 694. 
Chilies.      (See  Pepper.) 
Chilo    plejadellxui,   notes,    U.S.D.A.,    25.3. 
Chinch  bugs- 
barriers  for,   Ohio,  758. 

in    Montana,    758. 
(Chloridra)    Ileliothin   obsoleta.      (See   Cot- 
ton boll- worm.) 
Chloridea^  of  Argentina,  731. 
Chlorids   in   soil,   determination,   311. 
Chlorin — 

antiseptics.      (See  Dakin's  solution.) 

conversion  into  hydrochloric  acid,  712. 

loss  from  soil  by  drainage,  19. 
Chlorophyll    in    plants,    changes    affecting, 

526. 
Chloropicrin — 

effect    of    temperature    on    insecticidal 
value,  157. 

for  horse  mange  treatment,  184. 
Chloropicrination,  use  of  term,   184. 
Chokecherry,  wild,  poisonous  to  live  stock, 

Nev.,   273. 
Cholesterol,   synthosi.s  by   infants,  769. 
Chondriome«,  notes,  524,  525. 
Chortophila  bra4tsic(e,  control,   850. 
Chromogen,  new,  in  Calantbus,  327. 
Chromosomes — 

arrangement  of  genes,  268. 

distance  between  genes.   268. 

number  in  relation  to  number  of  types, 
632. 

number  in  dog,  269. 

sex,  studies,  670. 
Chrysanthemum — 

"  crack-neck,"   849. 

gall  midge,  control.  Conn.  State,  251. 

midge,   studies,   U.S.D.A.,   360. 

fumigation,    U.S.D.A.,    362. 
ChryitiH  fihanc/haiensis,  parasite  of  oriental 

peach   moth,  359. 
Chryanmeln   Mffsbyana,  life  history,   notes, 

850. 
Chrysomphalurt — 

aonidum,  notes,   555. 

diotvospermi,  notes,  851. 


Chn/sophlyrtw   endohiotica,   notes,    245. 
Cicada,   17-year,  notes,  Ind.,  352. 
Clcadellldae,   North  American,   distrll)ution, 

450. 
Cicuta  oocidentalis,  poisonous  to  live  stock, 

Nev.,  273. 
Cider — 

making  experiments,  807. 
ropiness  In,  807. 
Cinchona    culture,   344. 

Cinnamomum      siebnldi,      pollen      develop- 
ment, 328. 
Cirphift  spp.,   notes,  52. 
Cistern   water,   treatment,   279. 
Cisterns,    concrete,    construction,    188. 
Citrina,  u.se  of  term,  433. 
Citrus — 

blast,  studies,  156. 

canker,  eradication  work,  550. 

canker,    liistory   of,    349. 

canker  organism,  behavior  in  soil,  550. 

canker,    relative   susceptibility   of  spe- 
cies,   848. 

diseases  in  Cuba,  448. 

diseases,   spraying  for,   550. 

Euphalcrus  citri  on,  451. 

groves,  use  of  manure  in,  239. 

insect  posts,  effects  of  freeze  of  1917, 
554. 

insect  pests  in  Porto  Rico,  555. 

leaf  roller,  notes,  556. 

mealy   bug,    control,    557,   659. 

melanose,  notes,  550. 

plants,    polyembryonic,     venation     and 
senescence,   133. 

root-bark   channeller,    habits   and    con- 
trol, 456, 

scab,   notes,   550. 

scaly  bark,   control,   551. 

trees,  effects  of  cold  on,  550. 

trees,       injury      from      windstorm      In 
southern  California,  41. 

withei-tip,   notes,   550. 
t''7r//.vr  r/randifi,  polyembryonic  shoots,   133. 
Citrns   fruits — 

bud  selection,  542. 

culture     experiments,      40;     U.S.D.A., 
339. 

culture  in  Bombay,  745. 

(Ulture  in  Fiji,  40. 

culture    in    Syria,    838, 

decay,   causes,  41. 

dodder  affecting,  652. 

fertilizer  experiments,   342. 

fumigation  experiments,  54. 

grading     and     packing     in     Australia, 
836. 

improvement,   U.S.D.A.,    439,   440. 

insects  affecting,  52. 

spraying  experiments,   157. 

stocks  for,  41. 

unfcrmented  juice,  manufacture,  Calif., 
717. 

variety  experiments,  U.S.D.A..  339. 

(See  also  Oranges,  Lemons,  etc.) 
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CladospoHum — 

citri,  notes,  550. 

citri  on  avocado,  550. 

herbarum  citricolum,  notes,  551. 

sp.  on  rubber,  45. 
Clams,   analyses.   Me.,  662. 
Clapper   rail,   new,   from   Florida,  659. 
Clafiterosporium    carpophilum,    notes,    243. 
Clastoptera   vittata,   notes,    Mass.,    158. 
Clay,     coagulation,     protective     action     of 

humus,   515. 
Cleora   pampinwria.      (See  Cranberry  span- 
worm.) 
Cleridae,  North  American,  larvae  of,   854. 
Climate — 

and    .soil    conditions    for    broom    corn, 
U.S.D.A.,  232. 

classification,  418. 

of  Netherlands,  811. 

of  Saskatchewan,  620. 

of  South  Dakota,  618. 

{8ee   also    Meteorology.) 
Climates    of    British    Empire    suitable    for 

cotton,  620. 
Climatic — 

conditions   in   a  greenhouse,    D.S.D.A., 
511. 

control,  relation  to  plant  growth,  431. 

data  from  tree  rings,  809. 

factors,  effoct  on  timber  line,  840. 
Climatological    data.       (See    Meteorological 

obsei-vations.) 
Climograph  charts,  notes,  U.S.D.A.,  718. 
Clothing — i 

contest,  girls',  plans,  495. 

selection,  demonstration,  495. 
Cloudiness,   in  New  York   State,   U.S.D.A., 

511. 
Clouds — 

cirrus,  use  in  weather  forecasting,  319. 

iridescent,  U.S.D.A.,  718. 
Clover — 

alsike,  culture  experiments,  Wash.,  436. 

alsike,  culture  In  lead  and  zinc  regions, 
514. 

alsike,  yields,  Minn.,  636. 

alsike,   yields   on  irrigated   wild   mead- 
ows, Greg.,  22. 

as  cover  crop,  Wash.,  743. 

as  forage  crop  in  Denmark,  177. 

as  shade  crop  for  orchards,  Greg.,  145. 

borseem,  yield  in  Australia,  527. 

cost  of  production,  Ghio,  392. 

culture  on  peat  soil,  23. 

effect  on  nitrate  formation  in  soil,  215. 

fall  planting.  Wash.,  738. 

fertilizer  experiments.  Can.,  727,  729  ; 
Ind.,  331 ;  Ohio,  726. 

ground,  use  as  grasshopper  bait,  353. 

hay,  composition  and  digestibility,  Mont,. 
771.  ' 

hay  for  fattening  cattle,  Ind.,  870. 

liming  experiments,  Can.,  729. 

red — 

as  affected  by  fineness  of  lime,  325. 
fts  orchard  cover  crop,  Pa.,  538. 


Clover — Continued, 
red — continued. 

culture  experiments,  Wash.,  436. 
factors    affecting     failure,    Wash., 

333. 
nematode  affecting,  46. 
seed,  studies,  638. 
stemrot,  control,  46. 
root,  development  as  affected  by  water 

level,  623. 
rotation  experiments,  Ohio,  726. 
seed,  chalcid  fly  in,  U.S.D.A.,  364. 
seed,  crimson,  production  and  imports, 

U.S.D.A.,  695. 
seed  production,  U.S.D.A.,  435. 
seeds,  longevity  of,  832. 
Shearman's,  new  forage  plant,  528. 
sickness,  cause,  46. 
sickness,  notes,  45. 
sweet.      (See  Sweet  clover.) 
top.s,  green  and  cured,  rate  of  decompo- 
sition, 212. 
variety  tests,  Can.,  735. 
vitamin  A  extraction  from.  165. 
white,  culture  experiments.  Wash.,  436. 
worm,  green,  notes,  N.  C.  450. 
worm,  green,  on  beans.  Conn.  State.  251. 
worm,  green,  on  soy  beans,  759. 
Club    work.      (See    Boys'    clubs    and    Girls' 

clubs.) 
Cnnphalodcs  stroMlobiiis,  life  history,  54. 
Coal — 

brown,  decomposition,  213. 
stoves,  eflBciency  tests,  592. 
Coat  color.      (See  color.) 
Coccidse  of  Sao  Thome,  452. 
Coccidio.sis  in  cattle,  384. 
CoceinelJa    transversoguttata.,    notes,    U.S. 

D.A.,  455. 
CoccobnciUus    insectorum     mnJncoaomw     n. 

sp..  description,  853. 
Coccophaffus  spp.,  notes,  252. 
Cockerels — 

and  capons,  comparison  of  growth  and 

feed  consumption,  Md.,  574. 
surplus,  early  elimination,  73. 
Cocklebur — 

oil,  analyses,  801. 

paired  seeds,  mineral  constituents,  431. 
popular  account,  U.S.D.A.,  832. 
Cocoa — 

analyses,  Ariz.,   764. 
bean  shell  meal,  analyses,  N.  .T.,  672. 
butter,  digestibility,  64. 
Coconnt — 

bud  rot,  cause,  551. 

bud  rot,  control,  653. 

bud  rot,  description,  151,  152. 

bud  rot,  in  .Jamaica,  48. 

bud  rot,  in  Philippines,  cause,  156. 

diseases  in  Grenada,  551. 

leaf  miner,  notes,  52,  851. 

meal,   analyses,   867  ;  Ky.,  373  ;  N.  J., 

69,   672. 
mealy  bug  on  avocado,  851. 
oil,  rancidity  of.  201. 
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Coconut — Continued. 

oil.  sampling  and  examination,  806. 

palm,  Insects  aflfectlng,  57. 

scale,  notes,  851. 
Coconuts — 

culture  and  expression  of  oil,  240. 

culture   in    Philippines,    441. 

Insects  affecting,  52. 
Cod  muscle,  composition,  569. 
Codling  moth — 

control,    743 ;    Ind.,    338 ;    Mo.,    757 ; 
Oreg.,    756. 

control  in  Colorado,  161. 

control   In   New  Jersey,   357. 

control   In   Oregon,  600. 

control  in  Ozarks,  357. 

control  r.  extermination.  558. 

life  history,  Ind.,  351. 

life  history,  N.  Mex.,  358. 

notes,  Colo.,  158  ;  Mont.,  758. 
Coffee — 

borer,  red,  notes,  450. 

breeding  and  selection,  838. 

culture  in  French  colonies,  342. 

determination  of  caffein  in,  804. 

disease,  new,  247. 

insects   affecting,   252. 

leaf  disease,  notes,  444. 

production   in   Brazil,  292. 

selection  experiments,  748. 

substitutes,  determination  of  caffein  In, 
804. 

tliread  blight,  notes,  152. 

varieties  in  Uganda,  342. 
Cold  storage — 

diseases  of  apples,  control,  Iowa,  38. 

of  fruits  as   affected   by   handling  and 
packing,  .39. 

plant  of  U.  S.  Department  of  Agricul- 
ture, 892. 

stocks,   U.S.D.A.,   694. 
Coleocentrus,  notes,  858. 
Colleges.      {See  Agricultural  colleges.) 
Colletotrichum — 

falcatum  on  sugar  cane.  La.,   348. 

gloeofporioidrs,  notes,  550. 

lindemtithianum,  parasitism  by,  46. 

sp,  on  rubber,  45. 
Colloid     chemistry,     application     to     food 

chemistry,  609. 
Colloidal — 

action   of  protoplasm,   429. 

properties  of  bog  water,  224. 

substances,     gold     number    determina- 
tion, 12. 
Colloid.s,  plant,  .studie.'',  524. 
Colocasia  antiquorum,   exudation    of   water 

by,  633. 
Colon-aerogenes   group,    correlation   studies. 

791. 
Colonization   projects   for   Argentina,   290. 
Color — 

changes  in  green  vegetables  on  cooking, 
458. 

chart    for    blending    colors    In    flowers, 
240. 
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Color — Continued. 

eye,  production  in  birds,  866. 
inheritance   in    cattle,   375  ;   Wis.,   771. 
inheritance  in  dogs,  669. 
inheritance  in  hor.ses,  378. 
inheritance  in  swine,  Iowa,  71. 
laboratory    of    Bureau     of     Chemistry, 

problems,   14. 
standards    for    colorlmetric   determina- 
tion of  H-lon  exponent,  211. 
(See  also  Pigmentation.) 
Colorado — 

College,  notes,  198. 
Station,   report,   197. 
Colorlmetric  estimations  with   two   colored 

substances,  414. 
Coloring    matter.?    prohibited    In    food    in 

Italy,  65. 
Community — 

consciousness,   development,   91. 
gardens.      (See    also     Gardening    and 

School  gardens.) 
improvement.      (See    also    Rural    com- 
munities.) 
organization,   plan,    192. 
tile    drainage    organizations,    U.S.D.A., 
478. 
Comparator,  improved,  503. 
Complement — 

deviation  reaction,  polyvalent  extracts 

for,  181. 
devi.Ttion,  studies,  382. 
fixation    test    as    affected    by    previous 

mallein  test,  8S1. 
fixation  test  for  tuberculosis,  278,  687. 
of  animals,  constitution  of,  684. 
regeneration,  after  radiation  or  heating, 

781. 
titration  of,  780. 
Complement-deficient  serum,  phagocytic  in- 
dex. 274. 
Concrete — 

aggregates    producing    equal    strength, 

482. 
beams,  reinforced,  tests,  482. 
bins,  circular  reinforced,  design,  892. 
bituminous,  bitumen  content,  389. 
blocks,  manufacture  and  use,  86. 
buildings,  small,  construction,  188. 
consistency,  apparatus  for  determining, 

86. 
consistency,    measuring   by   flow   table, 

590. 
construction,  treatise,  889. 
curbs  and  gutter.^,  construction,  90, 
dipping  tanks,  construction,  90. 
farm  buildings,  90. 
fences  and  gateposts,  188. 
fence  posts,  Ohio,  391. 
floors,  construction,  188. 
forms,  pressure  formula,  IJ.S.D.A.,  388. 
greenhouses,  construction,  90. 
hotbeds,  construction,  90. 
mixing  and  laying,  889. 
mixtures  in  alkali  soils,  482. 
pavements,  reinforcing,  790, 
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Concrete — Continued. 

pig  hiouses,  construction,  90. 

poultry  houses,  construction,  90. 

pressure  against  forms,  U.S.D.A.,  388, 
389. 

reinforced,  construction,  188. 

reinforced,  handbool?,  289. 

road  finisher,  description,  U.S.D.A.,  388. 

roads,  available  aggregates,  284. 

roads,  reinforced,  design  and  construc- 
tion, 284. 

roads,   reinforced,   factors  affecting  de- 
sign, 284. 

roads,  reinforcement,  determining  posi- 
tion of,  284. 

root  cellars,  construction,  90. 

selection  of  materials  and  mixing,  186. 

sidewalks,  construction,  90,  188. 

slabs,  precast,  for  irrigation  structures, 
587. 

tanks  and  cisterns,  construction,  188. 

troughs,  construction,  90. 

■walls,  construction,  188. 

walls,    retaining,   design  and  construc- 
tion, 485. 

wells,  construction,  90. 
Condensers,  t.ypes  compared,  112. 
Condiments,  chemistry  of,  treatise,  609. 
Conifer  rusts,  notes.  Pa.,  552. 
Conifers — 

as  affected  by  emanations  from  muni- 
tion plants,  347. 

characteristics  of,  650. 

in  British  Isles,  rate  of  growth,  748. 

ontogeny  of  cotyledons  in,  133. 

seedling,  mold  of,  846. 

time   for   transplanting,   Mo.,   142. 
Comothyriutn  spp.,  notes,  753. 
Connecticut  Storrs  Station,  report,  197. 
Conwhinus  megistus,  notes,  182. 
"  Constant,"  use  of  term,  867. 
Constrictotermes,  notes,  256. 
Oontarinia   tritici.      (See   Wheat  midge.) 
Contractors'  and  estimators'  reference  book, 

188. 
Cooking,  textbook,  494. 

Cooperation.      (See     Agricultural     coopera- 
tion.) 
Cooperative — 

grain  elevator  companies,  U.S.D.A.,  895. 

milk  societies  in  Calcutta,  177. 

societies  in  Burma,  94. 
Copper — 

acetate,  adhesiveness,  N.H.,  842. 

acetates,  properties  and  cost,  155. 

fungicides,  composition  and  use,  155. 

fungicides,  relative  adhesiveness,  N.H., 
842. 

soap  mixture,  fungicidal  value,   846. 

sprays,  preparation  and  use,  544. 

sulphate    for    algse    growths    in    reser- 
voirs, 479. 

sulphate,  fungicidal  value,   346. 

sulphate,   use   against   weeds   in   conif- 
erous nurseries,  42. 
Copperas.     (See  Iron  sulphate.) 


Copra  disease,  notes,  151. 
CoprinuH  spp.,  parasitism  of,  750. 
Cordia   spp.,   notes,   555. 
Corn — 

ancestry  of,  222. 

and  cob  meal,  analyses,  N.  J.,  69,  672. 

and  oats,  analyses,  N.J.,  69. 

and  pigs,  price  relations,  U.S.D.A.,  694. 

and  soy  beans,  hogging-down,  Ky.,  871. 

as  dry  farm  crop  for  silage,  Ariz.,  733. 

as  forage  crop,  527  ;  Mont.,  739. 

as  trap  crop  for  cotton  boUworm,  852. 

beetles,  poison  bait  for,  456. 

belt,  location  as  affected  by  inclination 

of  earth's  axis,  207. 
bollworm    affecting.    Conn. State,    252 ; 

Mc,  757. 
borer,   European — 

control,  661 ;  Mo.,  759. 
discussion,   162. 
distinguishing  characters,  661. 
in  imported  broom  corn,  161. 
life  history,  661. 
notes,  Mich.,  660. 
parasites  of,  858. 
present  status.  Conn. State,  251. 
situation  in  America,  661. 
bran,    analyses,    867 ;    Ind.,    69,    867 ; 

Ky.,   373. 
breeding  experiments,   529,   637  ;   Ind., 

331. 
breeding,  method  of  procedure,  529. 
brown  spot,  notes,  243. 
canning,  recipe,  808. 
chop,  analyses,  Ky.,  373. 
cobs,  chopped,  composition  and  digesti- 
bility, 267. 
cost  and  price  indexes,  Mo.,  792. 
cost  of  production,  Ohio,  392. 
cost  of  production  in  Argentina,  487. 
culture,  Ariz.,  733. 
culture    experiments,    Ky.,    331 ;    Mo., 

736  ;  Mont,  332,  738  ;  Tex.,  33  ;  U.S. 

D.A.,  134. 
culture  in  lead  and  zinc  regions,  513. 
diseases,  Ind.,  345. 
diseases,  control,  Tex.,  845. 
disking  r.  plowing,  Mont.,  739. 
downy  mildew  in  Philippines,  545. 
earworm,  oviposition  of,  358. 
exports  from  Argentina,  95. 
feed  meal,  analyses,  867  ;  Ind.,  69,  867  ; 

Ky.,  373  ;  N.J.,  69,  672. 
fertilizer    experiments,    423 ;    Ala. Col., 

135,  333  ;  Ky..  824  ;  N.C.,  424,  427  ; 

Ohio,  726;  S.C,   126;  Tex.,  33,  229. 
for  finishing  steers,  Ind.,  869. 
Fusarium  disease,  studies,  Mo.,  749. 
germ  meal,  analyses,  Ind.,  69,  867. 
germination   as  affected   by   H-ion   con- 
centration, 525. 
germination   as    affected    by    rolling   of 

soil,  722. 
gluten    feed,    analyses,    867 ;    Ind.,    69, 

867;  Ky.,   373;   N.J.,   69,  672;  R.I., 

672. 
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Corn — Continued. 

gluten  meal,  analyses,  Ind.,  69  ;  N.  J., 

69,  67:.'. 
growinir  contest,  Ind.,  395. 
Guam,  origin  and  growth,  638. 
head  smut,  description,  Wash.,  242. 
hogging-down    experiments,    Ky.,    871 ; 

U.S.D.A.,  466. 
hybrids,  studies,  529. 
insect  control,  -Via. Col.,  57. 
insects  affecting,  450. 
irrigation  experiments,  Utah,  230. 
leaching   effect   on   utilization   of   rock 

phosphate,  427. 
manuring  experiments,  423  ;  Mont.,  739  ; 

Utah,  218  ;  U.S.D.A.,  134. 
meal,  analyses,   Ariz.,   764  ;   X.J.,  672  ; 

Vt.,  464. 
nitrogenous  fertilizers  for,  relative  value, 

N.C.,  427. 
oil  as  substitute  for  ghee,  563. 
period   of  greatest  nitrate   utilization, 

111.,  215. 
planting  dates  in  relation  to  earworm, 

358. 
plants,  composition  as  affected  by  dis- 
ease, Ind.,  345. 
relation  of  potassium  to  growth,  N.II., 

29. 
root  disease,  notes,  243. 
root  rot,  relation  to  seed  infection,  Ky., 

653. 
root  rots,  control,  Ind.,  34. 
rootworm  on  rice,  U.S.D.A.,  253. 
rotation  experiments,  Ohio,  726. 
rust,  false,  notes,  Okla.,  44. 
scab   organism,  production   of  conidia, 

545. 
seed,  freezing  injury,  Nebr.,  827. 
seed,  infection,  Ky.,  653. 
seed   testing,    rag  doll,    modified,   Ind., 

135. 
seedlings,  growth  as  affected  by  H-ion 

concentration,  525. 
shelled,  analyses,  Ky.,  373. 
silage.      (See  Silage.) 
smut,    head    and    common,   differentia- 
tion. Wash.,  243. 
smut,  notes,   152. 
stalk  borer,  note?,  N.C.,  450. 
stalk  borer,  studies,  35S. 
stalk    rot,    relation    to    seed    infection, 

Ky.,  653. 
supplements  for   fattening  pigs,   Ohio, 

377. 
sweet.      (See  Sweet  corn.) 
texfbook,  638. 
time    for   applying   sodium   nitrate   to. 

Ala.Col.,   333. 
V.  barley  for  fattening  pigs,  Mo.,  772. 
V.  hominy  feed  for  fattening  pigs.  Mo., 

772, 
varieties,   N.C.,  434. 
variety  tests.  Can.,  735;  La.,  636;  Md., 

133;  Minn.,  823;  Tex.,  33,  230;  U.S. 

D.A..  134,  435. 


Corn — Continued. 

weevil,  life  history,  762. 

weevil,  notes,  N.C.,  450. 

wlreworms,  notes,  Conn.  State,  252. 

yellow,  vitamin  A  e.vtraction  from,  367. 
Corncobs,  utilizalion.  809. 
Cornell- 
Station,  notes,  299,  900. 

University,  notes,  100,  299,  799,  900. 
Cornstalk  borer,  lesser,  on  beans,  Ariz.,  733. 
Cornstarch,  raw,  digestibility,  305. 
Corrosive  sublimato — 

for  cabbage  blackleg,  46. 

use  against  subsoil  nomatodes,  47. 
Corticium  vagum — 

notes,  246. 

solani  on  yams,   151. 
Coryneum  perniciosum,  notes,  448. 
Cosmopolites  sordidus — 

notes,  457,  560. 

on  banana,  52. 
Cosmoptcryz  n.  sp.,  notes,  52. 
Cotton — 

American    Egyptian,    value    of,    Ariz., 
137. 

angular    leaf    spot,    notes,    243,    652 ; 
Okla.,   44. 

authracnose,  control,  244. 

anthracnose,  notes,  243. 

aphis,  life  history  studies,  Tex.,  758. 

aphis,  notes,  U.S.D.A.,  352. 

army  worm  on,  557. 

boll  rot,  notes,  243. 

boll  weevil,  notes,  N.C.,  450. 

boll   weevil,   poisoning,  456,   561,   562 ; 
Ala.Col..  57  ;  U.S.D.A.,  856. 

boll  weevil  poisoning  as  affected  by  dew 
and   rain,   162. 

bollworm,  control  in  India,  51. 

bollworm,  corn  as  trap  crop  for,  852. 

bollworm,  notes,  U.S.D.A.,  352. 

bollworm,  pink,  effect  on  yield  of  seed 
and  lint,  160. 

bollworm,   pink,  eradication,    161. 

bollworm,   pink,  in  India,  450. 

bollworm,  pink,   life   history,   160. 

bollworm,  pink,  notes,  554  ;  Ala.Col.,  57. 

bolhvorni,    pink,     summary,     U.S.D.A., 
454. 

breeding  experiments,  N.C.,  434  ;  Okla., 
32  ;  U.S.D.A.,  32«. 

classing,    N.C.,   490. 

club  leaf  or  cyrtosis,  446. 

correlations  of  characters.  Ark.,  530. 

culture,  Ariz.,  137. 

culture,   climates   suitable   for   in   Brit- 
ish Empire,  621. 

culture  experiments,    Ariz.,   733 ;   Tes., 
33;   U.S.D.A.,   134,    329. 

culture  in  Asiatic  Turkey,  531. 

culture  in  Belgian  Kongo,  828. 

culture  in   West   Africa,    828. 

culture    ou    Yuma     project,     U.S.D.A., 

393. 
diseases,  control,  514. 
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Cotton — Continued. 

fertilizer    experiments,    Ala. Col.,    135, 

2:53  ;  Ga.,  136,  137  ;  Mo.,  736  ;  N.C., 

424,  427  ;  Okla.,  32  ;  S.C.,  l-_'6  ;  Tex., 

230. 
fertilizer  quantity  effect  on  profit,  N.C., 

425. 
growing  contest,  436. 
insects  affecting,   252,  450. 
in.sects  in  Porto  Rico,   252. 
irrigation,   notes,   Ariz.,  137. 
leaf-perforator,   U.S.D.A.,   352. 
lint   frequency.   Ark.,  530. 
manuring   experiments,    U.S.D.A.,    134. 
nitrogenous     fertilizers     for,     relative 

value,  N.C.,  427. 
production  in  Brazil,  292. 
resistance  to  alkali,  Ariz.,  724. 
root  rot,  notes,  652  ;  Okla.,  44. 
rotation  experiments,  Okla.,  32. 
seed,    culture    and    expression    of    oil, 

240. 
seed  hairs,  daily  growth  rings  in,  633. 
seed  improvement,  244. 
seed  treatment,  161,  845. 
selection   experiments,  Ark.,   739. 
stainer  on  avocado,  851. 
stem  weevil  in  India,  450. 
time  of  applying  sodium  nitrate,  Ala. 

Col.,   233. 
time    of    maturity,     factors     affecting, 

Ga.,   136. 
upland  long  staple,  value.  Ark.,  531. 
variety    tests,    637;    Ark.,    436;    Ga., 

136  ;  La.,  636  ;  Mo.,  736  ;  N.C.,  434  ; 

N.Mex.,  332  ;  Tex.,  33,  230  ;  U.S.D.A., 

134,  329. 
warehouses,  regulations,  U.S.D.A.,  896. 
warehouses,    regulations,    revision,    N. 

C  490. 
wilt,  control,  244. 
wilt,  notes,  243. 
woolly  mite,  notes,  51. 
worm,   control,    Ala.Col.,   55. 
worm,  notes,  252. 
Cottonseed — 

feed,  analyses,    867 ;    Ky.,    373 ;    N..I., 

69,  672. 
hulls,  analyses,  Ind.,  867. 
meal,    analyses,    867 ;    Ind.,    69 ;    Ky., 

373  ;  N.  J.,  69,  672  ;  Vt.,  464. 
meal    and    feed,    analyses,    Ind.,    867; 

R.I.,  672. 
meal  and  soy  beans,  comparison,  Ind., 

570. 
meal  as  affected  by  heating,  N.C,  411. 
meal    as    source    of   ammonia    in    com- 
posts, 127. 
meal,    fertilizing   value,   Ala.Col.,   135 ; 

La.,  627;  Tex.,  33,  37. 
meal  for  laying  hens,  N.Mex.,  378. 
meal,    nitrogen    availability,    Ala.Col.. 

135. 
oil,  composition,  502. 
oil,  vitamin  A  in,  764. 
oil  mills,  data,  817. 


Cottonseed — Continued. 

products,  gossypol  in,  N.C,  411. 
products,    sampling    and    examination, 

805. 
Cottonwood  disease,  Ariz.,  749. 
Cottony  cushion  scale,  notes,  554. 
Cotyledons,  evolution  of,  133. 
Country  house,  plans  and  specifications,  289. 
Country.     (/See  also  Rural.) 
Cover  crops — 

culture  in  Nigeria,  637. 
experiments,  Md.,  133. 
for  orchards,  Ind.,  338. 
Cow- 
stables,  concrete,  construction,  90. 
stables,  plans,  592. 
Cowpea — 

weevil,  four-spotted,  control,  Okla.,  51. 

weevil,  studies,  Tex.,  561. 

as  green  manure,  Ariz.,  733  ;  Md.,  122 ; 

U.S.D.A.,    134. 
economic  value,  U.S.D.A.,  794. 
fertilizer  experiments,  Okla.,  32. 
hay  yields,  Mo.,  736. 
rotation  experiments,  Okla.,  32. 
seed   production.   Mo.,   736. 
variety    tests,    Ariz.,    733 ;    La.,    636 ; 

Md.,  133  ;  Mo.,  736  ;  Okla.,  32  ;  Tex., 

33 ;  U.S.D.A.,  134. 
Cows — 

advanced-registry  feeding,  Pa.,  577. 
advanced-registry     tests,     Calif.,     576 ; 

Kans.,   677. 
Aryshire,  milk  records,  analysis,  74. 
cassava  meal  for,  73. 
cellulose  as  emergency  feed  for,  170. 
cottonseed  cake  for,  Ariz.,  777. 
dairy,  care  at  calving  time,  "Wash.,  197. 
dairy,  competition,  Calif.,  876. 
dairy,  judging  in  relation  to  milk  yield, 

Me.,   175. 
dairy,    milk    yield    in    relation   to    age. 

Me.,   174. 
dairy,     nitrogen     metabolism,     S.Dak., 

873;  Va.,  874. 
dairy,  pure-bred,  testing,  73. 
dairy,  record  and  feeding  chart,  176. 
feeding   experiments,    270 ;    New    Mes., 

777. 
forced  feeding,  Pa.,  577. 
Guernsey,  milk  records,  Minn.,  876. 
Jersey,  milk  records,  777. 
kudzu  as  soiling  crop  for,  La.,  671. 
milk  production.   (Sec  Milk  production.) 
pasturing     experiments,     Minn.,     671 ; 

U.S.D.A.,  468. 
potato  tops  poisoning,  180. 
records.      (See  Dairy  herd  records.) 
reproductive  organs  of,  bacterial  flora, 

182. 
soiling  crops  for,  777. 
sterility  of,  treatment,  683. 
sunflower  silage  for,  Mont.,  68. 
udders.      (See  Udder  infection.) 
(See  also  Calves,  Cattle,  and  Heifers.) 
Coyote,  methods  of  destruction,  Calif.,  250. 
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Crab  grass,  effects  on  cattle,  384. 
Cracklings,  analyses,  N.J.,  69. 
Crambus  pracfcctellUH — 

notes,  Conn. State,  251. 

on  com,  358. 
Cranberries — 

fertilizer  experiments,  Mass.,  147. 

insects  afifectlng,  Mass.,  158. 

spraying  experiments,  U.S.D.A.,  843. 

storage  e.xperiments,  Mass.,  146. 

winterkilling  and  frosts,  Mass.,  119. 
Cranberry — 

black-head  (ireworm,  control,  Mass.,  159. 

diseases,  Mass.,  155. 

fruit-worm,  parasite  of,  Mass.,  159. 

plants,  submerged,  as  afifected  by  cloudi- 
ness. 8.30. 

root  grub,  notes,  Mass.,  158. 

spanworm,  notes,  Mass..  15S. 

spittle  insect,  control,  Mass.,  158. 
Craniotabes  and  rickets  diagnosis,  369. 
Cratffigomespilus,  stability  and  heredity,  818. 
Cream — 

buying,  permit  system,  Kans.,  682. 

churning  and  whipping,  Wash.,  780. 

garlic  flavor  removal,  878. 

imports  and  exports,  74. 

neutralization  with  lime,  75. 
Creameries — 

cooperative.  In  Minnesota,  75,  682. 

cooperative,  in  Oregon,  Oreg.,  75. 

inspection,  Ind.,  0S2. 

ledger  accounts  for,  classification,  U.S. 
D.A.,  878. 
Creatin  In  blood,  variability,  265. 
Creatinin — 

excretion  as  affected  by  purgation,  462. 

in  blood,  variability,  265. 
Credit  unions — 

formation  and  supervision,  N.C.,  490. 

negro,  in  the  South,  192. 
Creosote,   effect  of  viscosity  on  penetrance 

in  wood,  283. 
Cresol     solutions,     saponified,    preparation, 

U.S.D.A.,  273. 
Cresylic  solutions,  determining  strength  of, 

614. 
Crickets — 

mole,  in  South  Carolina,  159. 

mole,  on  gi'ass  roads,  53. 
Cronartiiim — 

occidentale,  notes,  249. 

ribirola.        (See     White     pine     blister 

lUSt.) 

Crop — 

estimates,     prewar.     In      Germany, 

U.S.D.A.,  490. 
forecasting  in  the  Dakotas,  491. 
introduction  tests,  Tex.,  34. 
production  in   Great  Britain,   393. 
reports,   U.S.D.A.,   193,   294,   491,   694, 

794,  896. 
reports.  Government,  value  of,  U.S.D.A., 

794. 
residue  work  in  jars.  Wash.,  726. 
rotations.       (See    Rotation    of    crops.) 
valuation,   feed  unit   system,   693. 


Crops — 

as  affected  by  soil  and  climate,  Idaho, 
227. 

irrigation   experiments,  387. 

periodicity   in,  416. 

time   of   planting,   application    of   bio- 
climatic  law,  U.S.D.A.,  509. 

V.   pasture,    relative   labor    income,    92. 

(See   also    Field    crops.) 
a-Crotonlc  acid  as  affected  by  phosphates, 

131. 
Crows — 

control,  Okla.,  51. 

popular  account,   50. 
Crucifer  finger-and-toe,  546. 
Crude  fiber.      (See  Cellulose.) 
Crustacea  muscle,  composition,  568. 
Cryptolamus  montrouzieri,  notes,  660. 
Cryptotermes  new  species,  256. 
Cucumber — 

bacterial    wilt,    control,   U.S.D.A.,    245. 

beetle,  striped,   control,  Mo.,   757. 

beetle,  striped,  in   South  Dakota,  850. 

Ijeetles,  studies,  U.S.D.A.,  245. 

diseases,  notes,  151. 
Cucumbers — 

analyses,  63. 

wild,  role  in  cucurbit  mosaic  transmLs- 
sion,  654. 
Cucurbit — 

bacterial  wilt,   U.S.D.A.,  245. 

diseases,  studies,  Ind.,  345. 

Fusarium  wilt,  studies,  Tex.,   846. 

mosaic,  transmission,  654. 
Culex  subgenera,  notes,  258. 
Cultivation — 

effect  on   soil  moisture,   210. 

mechanical,  of  rice  in  China,  484. 

motor,  apparatus  for  in  France,  289. 
Cultivator,    6-sliovel,    draft    of.    Mo.,    787. 
Cultivators,   mechanical,   892. 
Culture  media — 

changes    in    reaction   due   to   aetlnomy- 
cetes,  635 

for   testing  disinfectants,   181. 

from  bouillon  cubes,  329. 

from  fish,  580. 

reactions,   10,   329. 

variations  in  H-ion  concentration,  381. 
Culverts,  metal,  galvanizing,  tests,  U.S.D.A., 

690. 
Cuprammonium — 

sulphate,  adhesiveness,  N.H.,  842. 

washes,  studies,  N.H.,  44. 
Citprcssus  spp.,  disease  affecting,  156. 
Curbs,  concrete,  construction,  90. 
Currant — 

dlsea.ses,  control.  111.,  847  ;  Wash.,  349. 

industry  In  California,  history,  837. 

lice  in  South  Dakota,  850. 

worms  in  South  Dakota,  850. 
Currants — 

black,    blister   rust    affecting,    249.^ 

black,  classification,  438. 

black,   reversion,  448. 

breeding  experiments,  742. 
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Currants — Continued. 

Crotiartium  ribicola   overwintering   on, 
849. 

culture,  Nebr.,  644. 

culture  and  marketing,  40. 

culture  in  California,  U.S.D.A.,  837. 

eradication  by  chemicals,  246,  248. 

insects  affecting.  Wash.,  349. 

now  varieties,  438. 

(See  also  Ribes.) 
Cut-over  lands,   program   for   reforestation, 

343. 
Cutworm,  black,  affecting  tobacco,  52. 
Cutworms — 

of  Minnesota,  key,  55. 

on  cotton,  U.S.D.A.,  352. 

pale  western,  notes,  Mont.,  758. 
Cyanamid,  determination,  804. 
Cyanid.      (.S'ee  Hydrocyanic  acid.) 
Cyanized     briquets,     ammonia     production 

from,   220. 
Cyanophyceffi,    coloration,    effect   of    colored 

lights  on,  526. 
CycloconAum    oleaglnmn,    lime-sulphur    for, 

346. 
Cyclone,    cloud    cross-section    of,    U.S.D.A., 

119. 
Gylcus     formica/iius.     (See      Sweet     potato 

weevil.) 
Cynodon  dactylon  affected  by  Balansia,  152. 
Cypress  bark  scale,  studies,  U.S.D.A..  452. 
Cyrtacanthacris  gnttulnsa,  notes,  52. 
Cystin — 

content    of   proteins,    relation    to   their 
efficiency,  663. 

determination,  505. 
Cytospora — 

clirysosperma,  notes,  Ariz.,  749. 

sp.  on  rubber,  45. 
Dacua  sensu  latiore,  description,  56. 
Daffodils,  seedlings,  notes,  240. 
Dairy — 

bacteriology,  cooperative  laboratory  for, 
879. 

barns,  ventilation,  892. 

buildings,  plans,  592. 

cows.      (SeeCov!S.) 

exhibit,  Mich.,  698. 

farming,  alpine,  decline,  576. 

farming,  bibliography,  73. 

farming,  capital  required,  94. 

farming  in  Kansas,  Kans.,  576. 

farming  in  Switzerland,  779. 

farming  in  Victoria,  177. 

farms,  forage  crops  on,  177. 

farms,  lal)or  income,  W.V.,  92. 

farms,  soil  fertility  maintenance,  23. 

herd,  accredited,  testing,  6S3. 

herd  records,  Minn.,  876  ;  N.Y.Cornell, 
469. 

herd  records,  studies,  Pa.,  576. 

plants,  cooperative  in  Belgium,  878. 

products,  advertising  methods,  U.S.D.A., 
580. 

products,  legislation  In  New  York,  176. 


Dairy — Continued. 

products,  production,  U.S.D.A.,  179. 

rations,  computing,  Pa.,  176. 

record  and  feeding  chart,  176. 
Dairying — 

cooperative,  effect  on  a  community,  291. 

cooperative,  in  India,  192. 

cooperative,  problems,  580. 

importance  of,  U.S.D.A.,  490. 

in  Canada,  779. 

in  Germany,  177. 

manual,  580. 

research  institute  at  Reading,  779. 

statistics  of  Michigan.  272. 

(See  also  Creamery,  Milk,  etc.) 
Daisy,  ox-eye,  floral  variations  in,  729. 
Dakin's  solution,  use,  Wyo.,  179. 
Dams — 

cause  of  failure,  281. 

hydraulic-fill,  testing,  280. 

measuring  upward  pressure  under,  589. 
Dandelion    seeds,    germination    tests,    N.Y. 

State,  535. 
Dandelions,    eradication    from    laws,    N.Y. 

Stale,  535. 
Darso — 

description  and  analyses,  Okla.,  137. 

feeding  value,  Okla.,  137. 

yields,  Ariz.,  733. 
Dasyneura  vaceinii,  parasite  of,  Mass.,  158. 
Date  industry,  Ariz.,  745. 
Dates — 

culture  experiments,  U.S.D.A.,  339. 

propagation  method,  Ariz.,  740. 

variety   tests,   U.S.D.A.,    339. 
Day,    length    of,    effect    on    flowering    and 

fruiting,  819. 
Death  camas,  poisonous  to  live  stock,  Nev., 

273. 
Deciduous    Fruit    Station,    outline    of   proj- 
ects, 237. 
Decilaus     citHperda,     habits    and     control, 

456. 
Dehydration.      (See  Drying.) 
Delaware — 

College,    notes,    99,    198. 

Station,   notes,    198. 
Delphinium    andersonU,    poisonous    to    live 

stock,  Nov.,  273. 
Demodex — 

erminew  n.  sp.,  studies,  80. 

folliculorum  siiis,  notes,  U.S.D.A.,  688. 

spp.,  studies,  80. 
Demonstration    farm,    national,     in    Great 

Britain,  600. 
Dendrophoma  obscurans  n.  sp.,  description, 

111.,  753. 
Deodar,   yield   tables,  840. 
Department    of   Agriculture.       (See    United 

States   Department   of   Agriculture.) 
Deprcssariu       heracl'Mna,       notes.       Conn. 

State,  252. 
Dermacentor — 

reticulatus,  notes,  83,  84. 

venxistus,  control,   164. 
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Dermacentroxenus    rickettM,    notes,    GO. 
Detroit    Milk    Commission,    report,    Mich., 

178. 
Dew,   effect   on   boll   weevil   poisoning,    162. 
Dewberries,    breeding    experiments,    53G. 
Dewberry    diseases,    control,    111.,    847. 
Dextrin,   gold    number    determination,    12. 
Dextrins,   cellulose,  studies,   524. 
Dextrose  and  levulose,  ratio  of  utilization 

by  plants,  730. 
Diabetes — 

control  by  fasting  and  dietary  restric- 
tion, 862. 
dietetic   treatment,    causes    of   failure, 

862. 
effect  of  protein  diets,  862. 
experimental  production  in  dog,  370. 
treatment,    monogi-aph,    370. 
Diabetic  foods,  63. 

Diabetic  foods,   anal.vses,  Conn.State,  861. 
Diabrotica  spp.,  relation  to  cucumber  wilt, 

U.S.D.A.,  245. 
Diabrotica     vittata.        (See    Cucumber 

beetle,  striped.) 
Diallel  crossing,  use  of  term,  866. 
Diaprepen   abbreviatus,  notes,    252. 
Diarthronomijia  hypograa — 
notes.  Conn.State.  251. 
studios,   U.S.D.A.,   360. 
Diastase,  effect  on  cellulose  dextrins,  524. 
Diastatic   capacity,    determination,    802. 
Diatoms  of  New  Jersey  soils,  217. 
Diatrwa — 

auHcilia,  notes,  852. 
saccharalia.      (See   Sugar  cane  borer.) 
Diazo  value  of  urine  as  affected  by   nutri- 
tion, 368. 
Dlcyandiamid — 

in    calcium    cyanamid,    determination, 

413,  804. 
toxic  ac-tion  in  soils,  426. 
Didymana   perforans   on    lettuce,    152. 
Diet — 

accessory  factors.     (See  Vitamins.) 
balancing,  graphic  method,  167. 
deficiency — 

as  related  to  edema,  66. 
disease,  pathogenesis,  664. 
diseases,   166,  262,   263,  264,   461, 

462. 
dlseasi>  in  French  army,  168. 
diseases  in  Vienna,  667. 

(See   also   Beriberi,   Pellagra, 
Polyneuritis,    Rickets,    and 
Scurvy.) 
studies,  62,  63,  165,  369. 
deficient — 

effect  on  monkeys,  666. 
relation  to  cancer,  667. 
for  adults  and  children,  textbook,  494. 
of    British    and    Indian    troops    In    re- 
lation to  disease,  262. 
of  children.      (See  Children.) 
of  hotel  employees,  supervising,  663. 
of  infants.      (See  Infants.) 
value  of  coarse  ground  grain  in,  Can., 
366. 


Dietotherapy,  treatise,  261. 
DioonatopuK  lucidua  n.  sp.,  description,  857. 
Dille,  .\.,  biographical  sketch,  100. 
Diloboderua  abderus,  notes,  450. 
Diphenylamin    reaction,    color    changes    of, 

505. 
Diplocarpon  roao",  notes,  152. 
Diplodia — 

corchori,  notes,  444. 

{/ossypina,  notes,  243. 

griff oni,  notes,  753. 

sp.  on  rubber,  45. 
Diplodia,  studies,  Mo..  749. 
Dipping  tanks  for  cattle,  construction,  90. 
Diptera,  muscoid,  parasites  of,  662. 
Disease   control   by   machine   dish-washing, 

261. 
Diseases — 

contagious,  diagnosis,  prophylaxis,  and 
therapy,   76. 

deficiency.      (See    Diet    deficiency    dis- 
eases.) 

of  animals.      (See  Animal  diseases.) 

of  plants.      (.See  Plant  diseases.) 
Dish  washing,  machine,  relation  to  disease 

control,  261. 
Disinfectants — 

chemical,  absolute  and  relative  power, 
78. 

culture  media  for  testing,  181. 

resistance    of    intracellular    organisms 
to,  822. 

seed  injury  from,  prevention,  844. 
Distillers'     dried    grains,    analyses,    867 ; 

Ky.,   373. 
Ditch  digging,  dynamite  for,  480. 
Ditches,     drainage     and     irrigation.      (See 

Drainage  and  Irrigation.) 
Divining  rod,  use,  478. 
Dockage,  in  wheat,  method  of  determining, 

U.S.D.A.,  535. 
Dodder — 

in  Idaho,  control,  833. 

on  citrus  and  olive,  652. 
Dogs — 

cestodes  of,  keys,  80. 

degeneration   of  testes,  269. 

Great  Dane,  inheritance  of  coat  color, 
660. 

piebald  spotting  in,  origin,  669. 

spermatogensis    of,    269. 
Domestic  science.      (See  Home   economics.) 
Dothiorella   ffrcgaria   on    walnut,    350. 
Douglas  fir — 

forest,  establishment,  650. 

region,  forestry   in,   343. 
Dourine,  control,  272. 
Drainage— 

as  an  antimalaria  measure,  85. 

ditch,   Tempe,    Ariz.,    789. 

ditches,      dredged,      water      flow      In, 
U.S.D.A.,  478. 

ditches,    maintenance,    280. 

for    reclamation    of    peat    soils,    420 ; 
Minn.,  814. 

for  reclamation  of  push  soils,  Iowa,  21. 

In  St.  Louis,  689. 
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Drainage — Continued. 

machinery,    farm,   589. 

of  swamp  land  in  Argentina,  478. 

structures  of   roads,   design,    U.S.D.A., 
387. 

tile,    construction,    community, 
U.S.D.A.,  478.     - 

tilo,   for   moors   in   Holstein,   185. 

treatise,  280. 

water,  washing  out  of  nitrates  by,  19. 
Draintile — 

cement  and  clay,  tests,  689. 

flow  of  water   in,  U.S.D.A.,  788. 

for    U.    S.    Reclamation     Service,     in- 
spection,  589. 
Dredges,  types,  887. 
Dredging   engineering,   treatise,    887. 
Dried  blood — 

fertilizing  value,  627 ;  Can.,  727  ;  Wis., 
336. 

nitrification  of,  215. 
Drill    press,    post,   use,   483. 
Drought — 

effect    on    critical     periods     of     plant 
growth,  207. 

in  California,  U.S.D.A.,  511. 
Droughts,   probable,   method   of   construct- 
ing diagram,  319. 
Drug — 

and    food    manual,    U.S.D.A.,    164. 

plants,  culture,  838. 

plants,   unexploited   source   of   supply, 
41. 
Drugs — 

analyses,   Conn.State,    859 ;    Me.,    662. 

effect  on   milk  production,  577. 

proprietary  preparations,   analyses,    N. 
Dak.,    368. 

useful,  handbook,  580. 
Dry    farming   experiments,    Mont.,    332. 
Drying — 

of  food,  bacteriological   aspects,   316. 

of  food,  standards  for,  368. 

of  foods  and  feeding  stuffs,  15. 

of  fruits  and  vegetables.   Can.,   316. 

of  fruits,  Wash.,  715. 

of  grapes,  Calif.,  715. 

(See    also    Fruits,    drying,    and    Vege- 
tables, drying.) 
Ducks — 

calcium  metabolism,  N.Y. State,  574. 

wild,  of  Nebraska,  and  their  food  plants, 
U.S.D.A.,  50. 
Dunes,  sand,  forestation  methods,  051. 
Duomitus  ceramiciis,  notes,  450. 
Dust-collecting  fans  for  thrashing  machinps, 

U.S.D.A.,  390. 
Dusting — 

experiments,  842. 

V.  spraying,  238,  255,  352 ;  Ind.,   338  ; 
Ohio,  340. 
Duty  of  water.     (See  Irrigation.) 
Dwarf,  metabolism  of,  368. 
Dyes,  photosensitizing,  production,  14. 


Dynamite — 

as  affected  by  soil  moisture,  U.S.D.A., 

282. 
use  in  agriculture,  480. 
V.  horsepower  for  stump  removal,  Minn., 
888. 
Dynastinse  of  British  India,  description,  50. 
Dyscerus  n.  spp.,  descriptions,  163. 
Dysdcrcus  suturellug.     (See  Cotton  stainer.) 
Eantis  thraso,  notes,  556. 
Earthwork  and  its  cost,  589. 
Earthworms,  rOle  in  transmission  of  gapes, 

Md.,  586. 
Eating  utensils,   machine-washed    r.    hand- 
washed. 261. 
Ecology — 

of  Tilia  americana,  223. 
of  tropical  rain  forests,  241. 
plant,  of  Kansas  sand  hills,  731. 
quadrant  method  of  study,  223. 
Economic  conditions  in  Deccan  Canal  areas, 

94. 
Economics,  rural.     (See  Rural  economics.) 
Edema — : 

in  Turkish  prisoners  of  war.  studies,  66. 
malignant,  in  swine,  385. 
Education — 

agricultural.      (See  Agricultural  educa- 
tion.) 
vocational.   (See  Vocational  education.) 
Eelworms,  parasitism  of,  350. 
Egg- 
albumin.     (See  Albumin,  egg.) 
characters,  studies,  N.Y. Cornell,  872. 
market,  fluctuations  in,  73. 
packing,  discussion,  873. 
production — 

as   affected    by    rations   of   chicks. 

Ky.,  72. 
breeding  for,  Can.,  776  ;  Mich.,  674. 
feeding  for,  174  ;  Idaho.  269  ;  Mo., 

776  ;  N.Mex.,  378. 
r61e  of  protein  in,  Ky.,  871. 
(See  also  Hens,  laying.) 
products,    frozen,    analyses,    U.S.D.A., 
414. 
Egg-laying  contest — 

in  Australia,  674,  873. 
in  New  Jersey,  N.J..   173.  468. 
Western    Washington,    Wash.,    798. 
Eggplants,  root  development.  834. 
Eggs — 

effect  of  age  on  hatching  quality,  Md., 

575. 
exports  from  Orkney  Islands,  174. 
exports   from    South   Africa,   676. 
hard  boiled,  ferrous  sulphid  formation 

in,  458. 
marketing  in  New  York  City,  174. 
prices  and  quality  on  New  York  mar- 
ket, 174. 
rare  anomaly  of,  73. 
unturned,   position   of   yolks,   675. 
weight,   inheritance  of,   674. 
weight,  normal  distribution,  R.I.,  674. 
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Ehrhomia      cupressi,      studlee,      U.S.D.A., 

452. 
Elachista — 

n.  spp.,  descriptions,  55. 

spp.,  notes,  55. 
Elaphidinn  inerme,  notes,  851. 
Electric — 

arc  nitrification,   studies,   323. 

current    from    traction    lines,    Icaljage 
into  soils,  625. 

vehicles,   tests,   4S4. 
Electrical  power  in  France,  790. 
Electricity — 

on   the   farm,   U.S.D.A.,    486. 

use  in  agriculture,  285. 
Electrodes  of  platinized   glass,  612. 
Electrolytes    in     leaf     sap,     concentration, 

633. 
Electrophysiology,  studies,  819. 
Elevator   .screenings — 

for  fattening  steers.  Can.,  672. 

recleaned,  for  live  stock.  Can.,  868. 
Elm   guraniosls,   449. 

Emmer,  wheat  nematode  attacking,  751. 
Empoasca — 

mali,  studies,  355,  655. 

miiitienda,  notes,  255,  851. 
Encyrtidce,   Hawaiian,  662. 
Encyrtus — 

barbatus,   notes,   662. 

infidus,   notes,    252. 
Enderleinellus,  new  genus,  453. 
Energy — 

expenditure  of  laborers,  463. 

requirements  of  children,   166. 

supply  for  cell  growth,  131. 

values  and  starch  values,  372. 
Engine — 

cooling,  principles  of,  88. 

design,  paper  on,  890. 
Engineering — 

agricultural.      {See   Agricultural    engi- 
neering.) 

dredging,  treatise,  887. 

experiment  station  legislation,  305. 

for  land   drainage,   280. 

handbook,  278. 

waterproofing,  treatise,  186. 
Engineers,  shortage,  how  to  meet,  TT.S.D.A., 

186. 
Engines — 

fuel  saving  with  carburetor,  890. 

gas,    valve    adjustments   for    low-grade 
fuel.  483. 

intake-manifold   temperatures,  800. 

internal-combustion,     effects     of     heat 
flow,  86. 

internal-combustion,    fuels    for,    389. 

internal-combustion,     lubrication,     SO. 
483. 

internal-combustion,  new  fuel  mixtures 
for,  187. 

internal-combustion,  valve  springs  foi-. 
591. 

lubricating  troubles,  causes,  483. 


Engines — Continued. 

temperature   and   pressure  stress,   for- 

mula.s,  86. 
tractor.      (/See  Tractor  engines. ) 
Enteritis,    necrotic,    in    calves    and    lambs, 

Wyo.,  179. 
Enterohepatitis,    infectious.       (See    Black- 
head.) 
Entomology,  treatise,   850. 

(•S'ee  also  Insects.) 
Entylia   bactriana,  life   history   notes,  850. 
Enzym — 

action,  treatise,  611. 
activity  of  seeds,   10. 
Enzyms — 

effect  of  concentration  on   rate  of  di- 
gestion, 611. 
in      serum,      effect      on      carbohydrate 

media,  782. 
of  Aspei-gUlus   oryzcc   and   malt,    com- 
parison, 503. 
of   Aspergillus    reperis     in     condensed 

milk,    779. 
of  milk,  relation  to  abnormal  flavors. 

Mo.,  712. 
studies,  311. 
Epelis    tnincataHa    fexonii    on    cranberry 

bogs,  Mass.,  158. 
Ephestla — 

caustella  on  dried  fruit,  255. 
huehniella.      (See   Flour    moth,    Medi- 
terranean.) 
EpUachna   cotvupta — 
notes,  Colo.,  158. 
studies,  U.S.D.A.,  455. 
Epiirix      cucumci-is.       (See      Potato     flea- 
beetle.) 
Epyris    extraneits,    parasite    of    Gonoceph- 

alum  scriatum,  062. 
Eriodendron   anfractuosum,  durability  test 

of  wood,  44. 
Eriophyes — 

gossypii,  notes,  252. 
olsivorus,   notes,   555. 
Eriopijga  inoincta,  notes,  164. 
E. sell  sell oltzi<i    californica,    color    pigments 

of,  632. 
Essential  oils.     (S'ee  Oils,  essential.) 
Kstif/mene   acrwa.      (See   Caterpillar,    salt- 
marsh.) 
Ether — 

as  gasoline  sul>stltute,  187. 
extract,  determination,  115 
Eucalyptus — 

culture,  Instructions  for  in  Brazil,  442. 
revision  of  genus,  543. 
Eulecanium  coryli,  notes,   252. 
Etimcncs  spp.,  synopsis,  60. 
Eumenidse,  synopsis,   60. 
Eupclmua  sp..  notes,  D.S.D.A.,  365. 
Euphalerus  citri,  notes,  451. 
Euphorbia,  latex  vessels,  function,  525. 
Euproctls    chrysorrhoea.       (See    Brown-tail 

moth.) 
Etitclua  bruchaphagi,  notes,  U.R.D.A.,  365. 
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"  Eutinin,"  use  of  term,  861. 
EutBoa  segetis  on  tobacoo,  52. 
Evaporation — 

amount  and  temperature  of,  16. 
as  affected  by  wind,  16. 
EJvaporator — 

for  drying  fruit,  de.S(ription,  808. 
for  drying   grapes,    description,    Calif., 
715. 
Evergreens — 

broad-leaved  for  Ohio,  Ohio,  342. 
ornamental,  notes,  U.S.D.A.,  339. 
Evetria  huoUana,  parasites  of.  2.59. 
Evolution,  organic,  treatise,  521. 
Ewes — 

breeding,  winter  rations  for,  870. 
feeding  experiments.  Wash.,  772. 
milking,  management  in  Argentina,  870. 
ennflower   silage    v.    alfalfa   hay    for, 
Mont.,  69. 
Exenterus  afflnis  n.  sp.,  description,  857. 
Exoascus — 

deformans,  notes,  246,  445. 
spp.,  lime-sulphur  for,  346. 
(TaphrincUa)    purpurascens  on    sumac 
leaves,  49. 
Exohasidium — 

hcsperidum  n.  sp.,  notes,  152. 
owycocd  on  cranberry  bogs,  Mass.,  155. 
Exochus  (Triclistus)  evetrice  n.  sp.,  descrip- 
tion, 857. 
Experiment  farms,  county,  Ohio,  339. 
Experiment  Station  Record,  classification  of 

abstracts,  404. 
Experiment  stations — 

and  their  funds,  editorial,  1,  708. 

cooperation  in  research,  708,  709. 

need  of  increased  Federal  aid,  708. 

present  problems,  703. 

project  essentials,  editorial,  302. 

publication  of  results,  709. 

research  work  as  affected  by  the  war, 

707. 
(See  also  Alabama,  Arizona,  etc.) 
Explosives — 

use  in  land  clearing,  U.S.D.A.,  282. 
war,  use  in  land  clearing,  480. 
Export  trade  of  Argentina  in  1919,  95. 
Extension  work,      {^ec   Agricultural   exten- 
sion.) 
Extraction  apparatus,  new,  description,  413. 
Fans,     dust-collecting,    for    thrashing    ma- 
chines, U.S.D.A.,  390. 
Farcy.      (See  Glanders.) 
Farm — 

animals.       (See    Live    stock    and    Ani- 
mals.) 
buildings, 

188. 
buildings,   plans,   892. 
buildings,  treatise,  592. 
buildings,   ventilation,   892. 
bureau,  relation  to  horticulture,  643. 
business  analysis,  792. 
cost  and  price  indexes.  Mo.,  792. 
credit.      (See  Agricultural   credit.) 


concrete,    construction,    90, 


Farm — Continued. 

drainage  machinery,  589. 
Home   Business  Unit,  descriptive  leaf- 
let, 191. 
homes,  improved  conditions  in  U.S.D.A., 

894. 
houses  for  England,  plans,  892. 
houses,  plans,  791. 
income,  division  between  landlord  and 

tenant,  489. 
labor.      (See   Agricultural  labor.) 
land  values  in   Iowa,  U.S.D.A.,  893. 
life  studies,   research   projects,   595. 
Loan    Act,    Federal,    for    Porto    Rico, 

291. 
loans,   Federal,   394. 
loans,  types,  192. 

machinery.        (See     Agricultural     ma- 
chinery.) 
management — 

human  factor  in,  793. 
in  Pennsylvania,  U.S.D.A.,  692. 
problems,  693. 
studies.   Mo.,   793. 
survey  in  Ontario,  291. 
survey,  W.Va.,  92. 
organization,  692. 

products.     (See  Agricultural  products.) 
.selection,   U.S.D.A.,   291. 
size  of,  effect  on  population,   793. 
tenancy — 

and  property  tax,  895. 

in  Illinois,  593. 

in    wheat    belt,    forms    of    lease, 

U.S.D.A.,   290. 
systems,  comparison.  Mo.,  190. 
(See  also  Land  tenure.) 
tramways   in  England,   484. 
Farmer — 

and   farm   market,   address,   91. 
role  as  a  producer  of  wealth,  91. 
Farmers' — 

club  of  Pennsylvania,  notes,  486. 
purchase  power,  organization,  U.S.D.A., 
488. 
Farming — 

books  on,  93,  396. 

cooperative.       (See    Agricultural    coop- 
eration.) 
dairy.      (See  Dairy  farming.) 
initial  capital  required,  94. 
types,  labor  income,  92  ;  W.Va.,  92. 
(See  also  Agriculture.) 
Farms — 

near     Washington,     D.     C,     economic 

study,  U.S.D.A.,  691. 
use  of  electricity  on,  U.S.D.A.,  486. 
use  of  horse  power  on,  U.S.D.A.,  483. 
Fat- 
chemistry,  progress  in  1918,  201. 
chemistry,  review  of  literature,  112. 
content   of   dried    potato   preparations, 

414. 
content  of  skim  milk,   methods   of  de- 
terminating, N.Y.Cornell,  415. 
in  butter,  determination,  Ind.,  805. 
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Fat — Continued. 

industry  in  France,  261. 

industry  In  1!)14-1918.  112. 

production  in  plants,  430. 
Fats — 

iii  apple  trees,  N.II.,  28. 

iron   content,   202. 

of  coconut  group,  method  of  estimat- 
int;,  315. 

production  and  consumption  In  United 
States,  61. 

saponification  number  determinations, 
505. 

substitutes  in  Germany,  204. 

vegetable,  digestibility,  64. 

(6>'ee  also  Oils.) 
Fat-soluble  A.      (See  Vitamin  A.) 
Fauna  of  British  India,  50. 
Feces,  bacteriological  examination,  113. 
Federal — 

farm  loan  act  for  Porto  Rico,  291. 

farm  loans,  394. 
Food  and  Drugs  Act,  enforcement,  CG2. 
Feeding — 

experiments.     (-See  Cows,  Pigs,  etc.) 

racks  for  alfalfa  hay,  design,  91. 
Feeding  stuffs — 

analyses  in  Pennsylvania,  867. 

chemistry  of,  treatise,  609. 

concentrated,  production  and  use,  170. 

condimeutal,  analysts,  Ind.,  69,  867. 

containing  cellulose,   digestibility,   670. 

diflferentiation  by  serum  reactions,  206. 

digestion  coeflQcients,  266. 

drying,  discussion,  15. 

economy  in,  Wash.,  698. 

from  plants  in  Germany,  170. 

inspection  and  analyses,  Ind.,  69,  867  ; 
Ky.,  373  ;  N.J.,  69,  671 ;  R.I.,  672 ; 
Vt.,  464. 

international  trade,  170. 

law,  Tex.,   867. 

law,  revision,  N.J.,  .373. 

method  of  valuation,  315. 

microscopic  control  of,  170. 

nutritive  value,  372. 

prices,  N.J.,  69,  672. 

process  for  reducing  fiber  content,  868. 

public  formulas  for,  671. 

Quantitative  microanalysis,  14. 

substitutes  in  Germany,  204. 

sugar  content,  671. 

wartime,  170. 

wartime,  composition  and  digestibility, 
267. 

(See  also  specific  kinds.) 
Fcltia  annexa,  poison  bait  for,  Ariz.,  757. 
Fence  posts — 

steel  and  concrete,  Ohio,  391. 

willow,  treatment,  U.S.D.A.,  391. 
Fences,  concrete,  construction,  188. 
Fermentation  tube,  modified,  611. 
Ferments.      (See  Enzyms.) 
Ferns — 

dictionary  of,  148. 

hardy  native,  for  Missouri,  838. 


Ferrous   sulphid   formation  in  hard   boiled 
eggs,  458. 

(.STfe  also  Iron.) 
Fertilizer — 

experiments — 

Can.,  726,  727. 

on  Palousp  silt  lo.im,  Idaho,  227. 

on  peat  bogs,  23. 

short-time,  unreliability  of,  822. 

with  a  crop  rotation,  Ky.,  814. 

(.S'ee  al^  special  crops.) 

formulas  for  Georgia  soils,  727. 

industry,  present  tendencies,  817. 

law.  Conn. State,  326 ;  Ind.,  631 ;  N.H., 
28. 

law  in  Illinois,  28. 

law  in  Pennsylvania,  326. 

laws,  State,  officials  in  charge,  817. 

manufacturers  and  dealers,  list,  817. 

requirements  of  soil.      (See  Soils.) 

resources  of  Italy,  728. 
l''ertilizers — 

analyses,  Md.,  122. 

as  affected  by  soil  acidity,  212. 

as  affected  by  the  war,  N.Y.State,  626. 

bacterial,  analyses,  424. 

borax  In,  312,  613. 

borax  in,  effects  on  crops,  Ind.,  32.5  ; 
S.C,  126. 

commercial,  and  phos-pho-germs,  com- 
parison,  27. 

consumption  in  United  States,  425. 

cost  in  1919,  Vt.,  428. 

effect  on  soil  aldehydes,  Pa.,  519. 

effect  on  pH  of  soils,  423. 

high-grade,  value  of,  Mich.,  626. 

home-mixed,  analyses,  N.H.,  520. 

injurious  effects  on  plants,  513. 

inspection,  N.J.,  129. 

inspection  and  analyses.  Conn. State, 
221 ;  Ind.,  818 ;  Kans.,  729 ;  Ky., 
28  ;  Mich.,  326  ;  Mo.,  129  ;  N.PI.,  28  ; 
N.J.,  326;  N.Y.State,  520;  Oreg., 
129;   Vt.,   428. 

inspection  and  analyses  in  Florida,  817. 

inspection  and  analyses  in  Illinois,  28. 

inspection  and  analyses  in  Maryland, 
221. 

inspection  and  analyses  in  North  Caro- 
lina, 28,  428,  818. 

inspection  and  analyses  in  Virginia, 
521,  631. 

manufacture  and  function,  424. 

new,  action  and  u.<e,  125. 

"  nitrogen  bacteria,"  tests,  221. 

nitrogen   determination   in,   714. 

nitrogenous.  (See  Nitrogenous  fer- 
tilizers.) 

orchard,  studies,  Oreg.,  145. 

phosphatic.      (Sec  Phosphates.) 

potash.     (See  Potash.) 

registrations  for  1920  in  I'ennsylvania, 
326. 

selection  and  mixing,  727. 

V.  manure  for  marljet  gardening,  R.I., 
643. 


952 


EXPERIMENT   STATION   RECORD. 


[Vol.  43 


Fertilizers — Continued. 

V.  manure  for  Maryland  soils,  815. 
yearbook,  817. 
(See  also  specific  materials.) 
Fescue,      meadow,      culture      experiments, 

Minn.,  823;  Wash.,  436. 
Feterita,    resistance    to    alkali,    Ai-iz.,    724. 
Fiber — 

crude.     (See  Cellulose.) 
industry  in  Philippines,    826. 
plants,  native,  use  in  S'n'eden,  828. 
Fibers,  analyses,  828. 

(See  also  Hemp,  Henequen,  etc.) 
Field  crops — 

cost  of  production,  Ohio,  392. 
exhibit,    Mich.,   698. 
fall  seeded.  Wash.,  738. 
insects  affecting.  Mo.,  758. 
soil  preparation  for,  321. 
work  in  Australia,  824. 
work  in   Canada,   Can.,  734. 
work  in  Nigeria,  637. 
work  in  South  Australia,  528. 
(See   also    Ci'ops,   Forage    crops,    Root 
crops,  etc.) 
Field  experiments — 

heterogeneity  as  factor  affecting  yields, 

526. 
probable  error  in,  527. 
short-time,  unreliability,  822. 
Fig- 
cuttings,    preparation    and    treatment, 

238. 
die-back,  notes,  246. 
wasp,   life   history   and   habits,    Calif., 
238. 
Figs — 

analyses,  Calif.,  238. 
breeding  experiments,  439. 
caprificatlon,   Calif.,  238. 
culture  experiments,  40  ;  TJ.S.D.A.,  339. 
Kadota,   origin  and  culture,   239. 
recipes,  261. 

Smyrna,    non-splitting   variety,    239. 
Smyrna,  types,  836. 
souring,  cause,  439. 
splitting,    cause,   439. 
"  Stanford,"  proposed  name,   239. 
variety  tests,  U.S.D.A.,  339. 
Filberts — 

culture  in  England,  746. 
culture  in  Northwest,  746. 
Fir — 

budworm  attacking,  852. 
silver,   yield   tables,   840. 
Fire  insurance — 

farmers'    mutual,    system    of    records, 

TJ.S.D.A.,  193. 
for  standing  timber,  148. 
Fires,  forest.      (See  Forest  fires.) 
Fish — 

canning,  cold-pack  method  outfits,  808. 
chiai   flesh,    composition,    563. 
dried,  fertilizing  value,  627. 
frozen,    changes   in   composition,    858. 
frozen,  as  poultry  feed,  Minn.,  674. 
meal  as  stock  feed,  671. 


Fish — Continued. 

moth,  notes,  Okla.,  51. 
muscle,  composition,  569. 
preserving  in  the  home,  808. 
.salting,  factors  affecting  final  product. 

663. 
sauce,  Indochlnese,  condensed,  458. 
scrap,  analyses,  N.J.,  672. 
use  in  culture  media,  580. 
Fishmeal    v.    tankage    for    fattening    pigs. 

Mo.,  772. 
Flavin,  antiseptic  value,  79. 
Flavone     pigment     of     Eschscholtzia     cali- 

fornica,  632. 
Flax — 

analyses,  829. 

blooms,     structure     and     fertilization, 

133. 
culture,     638 ;    Ariz.,     734 ;     U.S.D.A., 

435. 
culture  experiments,  528,   824  ;   Mont., 

332,  739  ;  U.S.D.A.,  134. 
culture  in  Argentina,  436. 
culture  in   British  Empire,  639. 
false,   culture,   638. 
fertilizer  experiments,  824. 
fiber  grading,   Can.,  735. 
fungus   attacking  rootlets,   244. 
industry  in   Russia,  488. 
rotation     experiments,     N.Dak.,     332 ; 

U.S.D.A.,  435. 
Russian,     culture     experiments,     Tex., 

34. 
seeding   experiments,    TJ.S.D.A.,    330. 
variety     tests.     Can.,     735;     U.S.D.A., 
134. 
Flaxseed      screenings,     ground,      analyses, 

Ind.,  69. 
Flea  beetles,  notes,  Mont.,  758. 
Flies — 

house.      (See  House  fly.) 
Pipunculus,  parasitism  by,  661. 
Flood  control,  788. 
Floods,    maximum,    distribution,    TJ.S.D.A., 

511. 
Flora — 

of  islands  near  New  Zealand,  31,  129. 
of  woods  of  Hertfordshire,  241. 
(See  also  Vegetation.) 
Florida — 

Station,  notes,  599,  799,  899. 
University,  notes,  599,  899. 
Flour — 

analysis,  graphical  representation,    615. 
baking  qualities.  Wash.,  764. 
baking  tests,  Ariz.,  734  ;  Me.,  G41. 
determining  quality  and  market  value, 

615. 
from  lupines,  analyses,  458. 
moth,  INIediterranean,  biology  of,  51. 
offal  content  determination,  313. 
production  in  Brazil,  292. 
red  dog,  analyses,  867;  Ind..  69,  887; 

Ky.,  373  ;  N.J.,  672  ;  Vt.,  464. 
substitutes  in  bread  making,  64. 
substitutes  in  Germany,  204. 
(See  also  Bread.) 
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Flowers — 

blending  colors  In,  240. 

culture,  Nebr.,  644. 

cut,  industrj',  manual,  838. 

genetics  of  coloration,  328. 

monthly  working  calendar  for,  236. 

{Sec  also  Plants,  ornamental.) 
Flue  dust,  potash  content,  28. 
Flume,    Venturi,    as    measuring    device    in 

open  channels,  887. 
Fluorin,  effect  on  plants,  523. 
Fodder  crops.      (See  Forage  crops.) 
Fog    phenomenon    of    San    Francisco    Bay, 

U.S.D.A.,  719. 
Fom-es — 

ludicus  on  oil  palms,  652. 

pscudoferreus,  new  name  for  Poria  hy- 
polaterltia,  45. 
Food — 

and  drug  manual,  TJ.S.D.A.,  164. 

and  Drugs  Act,  Federal,  effects  of  en- 
forcement, 662. 

chemistry,  563. 

chemistry,  survey  of  literature,  365. 

chemistry,  treatise,  609. 

consumption  in  United  States,  61. 

control  in  England  and  Germany  dur- 
ing war,  459. 

for  hotel  employees,  supervising,  663. 

in  industrial  plants,  564,  663. 

industries  of  France,  treatise,  260. 

Inspection  and  analyses,  313. 

manufacture,  chemical  control,  409. 

poisoning,  discussion,  458. 

poisonintr.  identification  of  bacteria  in, 
method,  113. 

poisoning  organisms,  effects  of  dehydra- 
tion, 317. 

poisoning,  treatise,  261. 

prices,  government  control,  394. 

production    in    Denmark,    before    and 
after  the  war,  292. 

Products    Inspection    Law,    rules    and 
regulations,  U.S.D.A.,  794. 

regulations  in  Italy,  65. 

resources  of  United  States,  60. 

substitutes  in  Germany,  treatise,  204. 

supply  of  United  Kingdom,  694. 

values,  modern  science  of,  62. 

values,  teaching  in  elementary  schools, 
97. 

(See  also  Diet.) 
Foods — 

analyses.  Conn. State,  859 ;  Me.,  662. 

animal,    production    anfl    consnmptlon 
in  British  Empire,  593. 

animal,  world's  supply,  593. 

canned.      (See  Canned  foods.) 

courses  of  study,  797. 

determination  of  acidity,  11. 

diabetic,  analyses,  Conn.State,  861. 

drie<l,  standards  for,  368. 

drying.      (See  Drying.) 

green,  vitamin  A  extraction  from.  165. 

nitrogen      determination,     modified 
method,  316. 


Foods — Continued. 

quantitative  microanalysis,  14. 

sanitary  survey,  N.Dak.,  368. 

stored,  bacteriological  character,  317. 
Foot  and  mouth  disease — 

eradication,  U.S.D.A.,  471. 

immunization,  383. 
Forage  crops — 

cultivation  and  use  in  Brazil,  68. 

culture   experiments.   Mont.,   332. 

culture  in  Nigeria,  637. 

diseases,  652. 

for  cotton  belt,  U.S.D.A.,  638. 

insects  affecting,  652. 

for  nonirrigated  lands,  Idaho,  738. 

notes,  527. 

of  Denmark,  177. 

variety    tests.    Can.,    735 ;    La.,    636 ; 
Nev.,  229. 

(See  also   special  crops.) 
Forage  poisoning — 

by  whorled  milkweed,  Colo.,  141. 

Investigations,   Ind..   385. 

summary  of  information.  580. 

(See  also  Plants,  poisonous,  and  speci- 
fic plants.) 
Forest — 

administration.     (See  Forestry.) 

aerial  photographs,  748. 

communities,  regulations,  441. 

conservation,  discussion,   343. 

control  in  Portugal,  442. 

devastation,  national  control,  42. 

fire  control  in  Washington,  748. 

fire  control,  use  of  airplanes  In,  543. 

fire  laws  of  California,  handbook,  42. 

fires  in  Canada,  840. 

fires  in  Oregon,  handbook,  748. 

fires,  nature  of  injuries  from,  543. 

fires,  protection,  747. 

flora  of  New  South  Wales,  543. 

insect  control,  sunlight  as  factor,  560. 

insects  in  Dutch  East  Indies,  450. 

land  in  Himalayas,  use  of,  543. 

laws  in  new  province  of  Italy,  747. 

laws  in  Oregon,  748. 

lepidoptera,  new  species,  853. 

mapping,  methods,  840. 

operations,  methods  of  financing.  42. 

policy    of   American    Paper   and    Pulp 
Association,  542. 

policy  of  United  States,  746. 

products,    Philippine,    for    paper    pulp, 
841. 

regeneration  In  Germany,  840. 

research,  effect  on  forest  policy,  41. 

research,  relation  to  management,  841. 

resources,  survey,   U.S.D.A.,  650. 

species  suitable  for  Zululand,  42. 

tree.s.      (See  Trees.) 
Forestation — 

dry  land,  in  India,  150. 

effect  on  water  supply,  16. 

in   B.lgiuni,   343. 

in   New  Zealand,  542,   747. 
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Forestation — Continued. 

in  Zululand,  42. 

of  cut-over  lands,  343. 

of  sand  dunes,  651. 
Forestry — 

Federal  and  State,  cooperation,  441. 

handbook,  542. 

in  Africa,  839. 

in   AJDier-Merwara,   241. 

in  arid  regions,  840. 

in  Australia,    150. 

in    Baluchistan,    150. 

In   Bombay,  748. 

in  British   Columbia,   747. 

in  California,  442. 

in   Canada,   442,   542. 

in  Douglas  fir   region,   343. 

in  early  England,  442. 

in    Federated    Malay    States,    542. 

in  France,  442. 

in  Illinois,  542. 

in  India,   150,  651. 

in   Interior  Department,   148. 

in  Ireland,  747. 

in  Italy,  747. 

in  Korea,  839. 

in   Massachusetts,   343,   839. 

in   Minnesota,  Minn.,  839. 

in  Morocco,  651. 

in   Netherlands  India,   748. 

in  New  Zealand,  542,  651,  747. 

in  Pennsylvania,  442,  839. 

in  Porto  Rico,  241. 

in    Rhodesia,    840. 

in  South  Australia,  42. 

in  Texas,  747. 

instructions  for  Brazil,  442. 

of  the  Prophets,  148. 

private,  economics  of,  42. 

science  of,  343. 

treatise,  343,  442,  651. 

Tri-State  Conference,  441. 
Forests — 

Douglas  fir,  natural  production,  650. 

fertilizer  experiments,  24. 

growth  data,  N.H.,  41. 

hardwood,    in    Appalachians,    manage- 
ment, 42. 

in  French  colonies,  651. 

National,  grazing  regulations,  148. 

National,  insect  control,  148. 

National,  nurseries.  Weed  control  in,  42. 

National,  policies,  839. 

National,    recreational    features,    442 ; 
U.S.D.A.,  543,  747. 

National,  roads  through,  U.S.D.A.,  442. 

of  Greece,  241. 

of  Quebec,  statistics,  149. 

of  South  Brazil,  moisture  and  illumina- 
tion, 241. 

of  West  Africa,  839. 

State,  economic  aspects,  343. 
State,  for  Massachusetts,  543. 

tapestry,  of  Hawaii,  747. 

tropical  rain,  ecology  of,  241. 

white  pine,  in  New  England,  149. 


Formaldehyde — 

disinfecting  power,  78. 

effect  on  protein  hydrolysis,  110. 

phloroglucin   test,   degree  of  alkalinity 
necessary,  804. 

polymerization  to  sugar,  202. 

treatment  for  cereal  smut,  150. 

use  against  tobacco  root  rot,  Mass.,  840. 
Formates,  production,  220. 
FOulbrood — 

European,  U.S.D.A.,  58. 

notes,  Mont.,  758. 
Fowl — 

cholera,  immunizing  value  of  commer- 
cial vaccines,  Nebr.,  887. 

cholera,  troatment,  586. 

typhoid  in  France,  papers  on,  84. 
Fowls — 

calcium  metabolism,  N.Y. State,  574. 

immunity  to  plague.  278. 

production  of  eye  color  in,  866. 

visceral  anatomy,  Wash..  397. 

(See  also  Poultry.) 
Fractionation  in  analysis,  503. 
FranJcUniella  ccphalica  masonii,  notes,  851. 
Freesia  disease,  notes,  243. 
Freezing — 

effect  on  plants,  relation  to  manner  of 
thawing,  432. 

effect  on  wheat  composition,  501. 
Frost — 

as  affected  by  altitude  and  topography, 
417. 

effect    on     critical    periods     of    plant 
growth,  207. 

injury,  protection  from,  U.S.D.A.,  237. 

injury  to  cereals  and  legumes,  432. 
Frosts — 

Cape  Cod  cranberry,  U.S.D.A.,  15. 

forecasting,   16. 

of  1916-17,  effect  on  vegetation,  826, 
481. 

prevention   by   smudging,   Ohio,   397. 

spring,  date  chart,  U.S.D.A.,  118. 
Fruit — 

brown  rot,  notes,  Okla.,  44. 

brown  rot,  studies,  48,  246. 

bud  formation,  effect  of  light,  N.H.,  36. 

bud  formation,  factors  affecting,  742. 

bud  formation,   studies,  Okla.,  36. 

buds,  freezing,  743. 

buds,    moisture    content    as    index    of 
hardiness,   40. 

crops  and  markets  in  New  Brunswick, 
833. 

culture  of  grassland,  30. 

diseases  and  pests  in  Cuba,  438. 

diseases  and  pests  in  Oregon,  656. 

diseases  in  India,  445. 

evaporator,  description,  808. 

farming  in  New  Hampshire,  237. 

flies  of  Brazil,  notes,  258. 

flies  of  Philippines,  56. 

fruit  growing  in  Atlixco  Valley,  835. 

growing  in  Morocco,  835. 

growing  treatise,   835. 
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Fruit — Continued. 

Industries  in  Italy,  438. 

industry,     need     for    development    in 

France,   195. 
industry  in  South  Africa,  148. 

Juices,    dried,   antiscorbutic  value,   sta- 
Idllty  of,  460. 

juices,     equipment     for     manufacture, 

Calif..   717. 
marliet  at  Kansas  City,  U.S.D.A.,  595. 
inotli,  oriental.      (Sre  Peach  moth,  ori- 
ental.) 

scab,   notes,   Okla.,   44. 

silver  leaf  disease,  notes,  246. 

etoelis.   Paradise,  selecting  and  propa- 
gating, 238. 

tree  borers,  control.  Pa.,  554. 

trees  as  affected  by  grass,  237. 

trees,  diseases  and  remedies,  246. 

trees,    girdled,    bridge    grafting,    Ohio, 
340. 

trees,    nitrogen    fertilizers    for,    Oreg., 
145. 

trees,  pollination  experiments,  237. 

trees,  protection  from  frost,  U.S.D.A., 
237. 

trees,    protection    from    rodents,    Ohio, 
340. 

trees,  pruning,  response  to,  644. 

trees  trained  to  special  forms,  treatise, 
743. 

trees,    transplanting    directions,    Mo., 
143. 

trees,  war  devastated,  appraising,  835. 

trees,  winter  injury,  656,  657. 
Fruits — 

breeding  experiments,  742. 

canning,  cold-pack  method  outfits,  808. 

citrus,      {f^ee  Citrus  fruits.) 

culture,  Nebr.,   644. 

culture  experiments.  Can.,  741 ;  N.Mex., 
339. 

deterioration  In  transit,  656. 

dried,    insects    affecting  In    California, 
255. 

dried,  nomenclature,  Calif.,  716. 

drying.  Wash.,  715. 

for   canning.   Wash.,  698. 

for  Iowa,  742. 

for  Nebraska,  list,  240. 

grading  and  packing  in  Australia,  836. 

insects  affecting,   438. 

monthly  working  calendar  for,   236. 

presenation  by  freezing,  U.S.D.A.,  794. 

preservation  for  home  use,  Can.,  316. 

pre.serving,   manual.   15. 

production   in   Australia,   337. 

receipts  in  Cincinnati,  U.S.D.A.,  490. 

refrigeration,    339. 

resistance  to  cold,  438. 

small,   culture.  40. 

small,  effect  of  temperature  on  wound- 
ing, U.S.D.A.,  39. 

small,  new  varieties,  438. 

small,  variety  tests,  Minn.,  833. 

substitutes  In  Germany,  204. 


Fruits — Continued. 

varieties  for  Illinois,  438. 

variety    tests,    Can.,    741  ;    Minn.,    833. 

vitamin   B  in,   7G5. 

{See   also    Orchards,    Apples,    Peaches, 
etc.) 
Fuel— 

alcohol,  new  sources,  617. 

low-grade,    valve   adjustments    for,    in 
gas  engines,  483. 
Fuels — 

for  tractor   engines,   manufacture   and 
tests,  389. 

motor,   discussion,   187. 
Fumngine    in     cultivated     trees,     remedies, 

346. 
Fumaric  acid,   formation    in   sugar   fermen- 
tation,  15. 
Fumigation — 

of  chrysanthemums,  U.S.D.A.,  361, 

results,   factors  affecting,  850. 

value  of  weather  records  for,  319. 
Fungi — - 

damping-off,      control      in      coniferous 
nurseries,  42. 

mold,  effects  of  acids.  523. 

mold,  formation  of  soluble  starches  by, 
523. 

fungi,  new,  841. 

on  moldy  grain,  445. 

parasitic,  of  Java,   841. 

(See  also  Plant   disea.ses   and   specific 
fungi. ) 
Fungicides — 

analyses.  Me.,  339  ;  X..I..  37. 

commercial,  value  against  mildew,  540. 

copper,     relative     adhesiveness,     N.H., 
842. 

effect  on  plants,  N.H.,  44. 

law  in   Maine,   Me.,   339. 

soil,   effect   on   tobacco   root  rot,   447. 

toxic  action,  N.II.,  44. 

use  in  Quebec,  844. 

use  in  South  Africa,  834. 

(See  also   Sprays   and  specific   forms.) 
Fungus   and    host   plant,    differential   stain- 
ing, 444. 
Fur — 

Astrakhan,  production  in   Canada,   69. 

Persian    lamb,   production   in    Canada, 
69. 
Furfural,  manufacture  from  corncobs,  809. 
Furnace    for    decomposition    of    ammonia, 

description,  220. 
Fusarium — 

annum  n.  sp.,  notes,  N.Mex.,  348. 

lycopersici,  notes.  Pa.,  549. 

moniUforme  on  seed   corn,  Ky..  653. 

nxysporum,  notes,  447,  752. 

pirlnum  on    .Japanese   medlar,   349. 

solani  on  tomato,  154. 

sp.  on  lettuce,  447  ;  Ky.,  845. 

spp.,  notes,  243. 

spp.  on  cucurbits,  Tex.,  846. 

spp.  on  banana,  151. 

udum,  notes,  444. 
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Fusarium  diseases,  studies,  Mo.,  749. 
Fusicladium — 

dendriticum.      {See  Apple  scab.) 

pirinum,  notes,  243. 

spp.,  lime-sulphur  for,  346. 
Fusicoccum  putrefacieiis,  notes,  Mass.,  155. 
Galactose,  fermentation  of,  610. 
Oalanthus  spp.,    new   chromogen    in,    327. 
OalerucelUt    Q-vittata,    life    history    notes, 

850. 
Oaliuin  spp.,  Peronosporas  on,  653. 
"  Galloserin  "  for  fowl  cholera,   586. 
Galls- 
giant   crown,     of    Florida    Everglades, 
444. 

leafy  crown,   mechanism  of  formation, 
242. 
Game  law  in  Alaska,  U.S.D.A.,  350. 
Oanodcnna  applmmtUrm,  habits    of,   849. 
Gapes,    transmission    by    earthworms,    Md., 

586. 
Garages,  plans,  592. 
Garbage — 

cantonment,   for  pigs,  Ky.,  374. 

feeding    value    for    pigs,     Ariz.,     772 ; 
Okla.,  70. 
Garden — 

crops.      (See  Vegetables.) 

insects,  control,  Wash.,  496. 

insects,  notes,  N.Mex.,  352. 
Gardening — 

cooperative,  644. 

for  service  men,  898. 

treatise,  697,  741,  833,  834. 

work  in.  Wash.,  496. 

(See  also   School  gardening  and  Vege- 
table gardening.) 
Gardens — 

form  and  design,  treaties,  236. 

home,  all-the-year,   Ariz.,  741. 

monthly  ^\•orking  calendar  for,  236. 

of  celebrities  near  London,  342. 

school.      (See   School  gardening.) 
Gas — 

as  source  of  power  in  motor  vehicles, 
86. 

asphyxiating,  effect  on  horses,  82. 

burette,  description,  611. 

engines.      (See  Engines,  gas.) 

formation  in  condensed  milk,  Iowa,  76. 

semirigid  containers  for,  87. 
Gases — 

effect  on  vegetation,  523. 

industrial,  treatise,  627. 
Gasoline — 

chemical  properties,  187. 

inspection  and  analyses,  187,  790. 

production  and  use,  187. 

substitutes,  possibilities,  187. 
Gastro-intestinal   tract  as  affected   by   defi- 
cient diet,  665. 
Gelatin — 

acidity  of,  801. 

analyses,  Conn. State,  859. 
gold  number  determination,  12. 
Gelechia  gossypielUt.    (See  Cotton  bollworm, 
pink.) 


Genetics — 

method  of  diallel  crossing,  866. 

of     flower     coloration     in     Tropivolum 
majus,  328. 

(See  also  Heredity  and  Hybridization.) 
Geochemistry,  data,  419. 
Geography  courses  in  Texas,  598. 
Geological  Survey.     (See  United  States  Geo- 
logical Survey.) 
Geology,  agricultural,  treatise,  719. 
Georgia — 

College,  notes,  497,  599. 

Station,  report,  197. 
Ghee,  com  oil  as  substitute,  563. 
Gibierella  saubin-etii — 

production  of  conidia  in,  545. 

studies.  Mo.,  749. 
Gilia  tricolor,  new  disease  of,  544. 
Ginger — 

disease,  notes,  445. 

soft  rot,  notes,  652. 
Gipsy  moth — 

control,  Mass.,  159. 

insect  enemies,  252. 

notes.  Conn. State,  251. 
Girls' — 

clothing  contest,  plans,  495. 

club   leadership,    course    of   study   for, 
796. 

clubs  in  Canada,  796. 

clubs  in  United  States,  195. 
Girls^ 

metabolism,  167. 

vocational  education  for,  197. 
Glacial    drift   as   liming   material    for    peat 

soils,  631. 
Gladiolus  seed,  germination  tests,  240. 
Glanders — 

control,  272,  277. 

diagnoBis,  277,  278,  471,  583,  685,  881. 

dia«D««i«,  polyvalent  extracts  for,  181. 
Glass,    platinized    substitute    for    platinum, 

612. 
/S-Globulin,  of  Georgia  velvet  beans,  410. 
Olceosporlum — 

fructigenum,  notes,  155. 

Undemuthianum,  notes,  546. 

nerviseqnum-,  notes,  754. 

sp.  on  pepper,  45. 

sp.   on  rubber,  45. 

spp.,   notes,  544. 
Glomerella — 

cingulata  vaccinii,  notes,  Mass.,  155. 

gossypii,  notes,  243. 
Glucose — 

determination,  114. 

fementation  of,  610. 
Glucosids  and  carbohydrates,  treatise,  410. 
Glue  feed,  composition  and  digestibility,  267. 
Gluten  feed — 

analyses,  Vt.,  464. 

protein,    utilization   by   dairy   cows,    S. 
Dak.,   873. 
Glycerol,  nitric  esters  of,  absorption  spectra, 

801. 
Gnats,  fungus,  of  Canary  Islands,  661. 
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Guomonia — 

erythroHtoma,  notes,  246. 

iliau  on  sugar  cane,  La.,  348. 

veneta,  notes,  652,  754. 
(ioats — 

raising  in  China,  171. 

wasting  disease,  Mich.,  688. 
(loiter,  prevention.  Wash.,   384,  784. 
Qonorephalutn — 

notes,   456. 

aeriatitm,    parasitized     by    Epyris    ex- 
trancus,  662. 
Gooseberries — 

breeding  experiments,  742. 

culture,  Nebr.,  644. 

culture  and  mariseting,  40. 

eradication   by  chemicals,  246,  248. 

insects  affecting,  Wash.,  349. 

(Sec  also  Ribes.) 
Gooseberry — 

die-baclr,  notes,  246. 

diseases,  control,  111.,  847  ;  Wash.,  349. 

lice  in  South  Daliota.  850. 

mildews,  notes,  246. 

worms  in  South  Dakota,  850. 
Gossypol  in  cottonseed  products,  N.C.,  411. 
Gracilaria  sp.,  notes,  851. 
Graft  hybrids,   infection  studies,  544. 
Grain — 

coarse,  for  human  food,  Can.,  366. 

Corporation     and     guarantied     wheat 
prices,   895. 

culture  under  irrigation,  U.S.D.A.,  637. 

dried,  analyses,  R.I.,  672. 

effect  of  early  seeding,  Wyo.,  134. 

elevator    companies,    cooperative,    U.S. 
D.A.,  895. 

market    as    affected    by    car    shortage, 
U.S.D.A.,  595. 

rusts  in  South  Dakota,  546. 

sampling  device,   U.S.D.A.,  642. 

situation      in      southeastern      Europe, 
U.S.D.A.,  695. 

small,     culture     experiments.     Wash., 
738. 

email,      harvesting      and      thrashing, 
U.S.D.A.,    637. 

smut,  treatment,  244. 

stored,  insects  affecting,  252,  253,  254. 

supply,    future,     of     Austria-Hungary, 
398. 

tran.spiration    of   in   relation    to   light, 
131. 

warehouses,  regulations,  U.S.D.A.,  896. 
Grains,    whole,    as    poultry    feed,    N.  Mex., 
378. 

{See  also  Cereals  and  special  crops.) 
Granary — 

portable,  892. 

weevil  as  affected  by  air-tight  storage, 
254. 

weevil,  notes,  450. 

weevil,  paper  on,  51. 

weevil,    vitality   and    rate   of   increase, 
254. 
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Granite    paving    block,    modified    abrasion 

test,  85. 
Grape — 

anthracnose,  notes,  244. 

black  rot  as  affected  by  dry  weather, 
652, 

black  rot,  treatment,  657. 

diseases,    control,   111.,    847. 

downy  mildew,  factors  affecting,  657. 

downy  mildew,  treatment,  657. 

industry  in  California  in   1919,  837. 

juice,         unfermented,        manufacture, 
Calif.,  717. 

juice,  vitamin  B  in,  765. 

oTdium,  notes,  244. 

oldium,  treatment,  657. 

rots,   control,  657. 

scale  in  California,  notes,  256. 

sirup,  manufacture,  Calif.,  716. 

.sphinx   moth,   studies,  453. 
Grape-berry    moth,    control,    U.S.D.A.,    454. 
Grapefruit — 

fulgorid   leafhopper  affecting,  556. 

juice,  vitamins  A  and  B  in,  765. 

pink-fleshed,  origin,  440. 

pruned   v.  unpruned,  439. 

spraying  experiments,  157. 
Grapes — 

American,    market   position,    U.S.D.A., 
694. 

animal  parasites  of,  657. 

breeding  experiments,  Md.,  143. 

copper  fungicides  for,   155. 

culture  and   marketing,  40. 

culture  experiments,  40. 

culture  in  Morocco,  835. 

direct-bearing  hybrid,  239,   745. 

drying,    factors    affecting,    Calif.,    715. 

eastern,    marketing,    U.S.D.A.,    836. 

Franco-American  hybrids,  239. 

muscadine,  breeding  experiments,   Ga., 
147. 

muscadine,  new  varieties,  Ga.,  148. 

protection    from    spring   frosts,   40. 

pruning    and    training,    Md.,    143. 

pruning  experiments.  New  York  State, 
341. 

root  formation  and  development,  836. 

spraying  experiments,  U.S.D.A.,  843. 

stocks,  drought  resistance  of,  40. 

vnrieties  for  calcareous  soil,  745. 

varieties,  new,  438. 

variety  tests,  U.S.D.A.,  144. 

(See also  Vineyards.) 
Grass — 

Bahla,  culture  experiments,  528. 

Bermuda,  variety  tests,  U.S.D.A.,  330. 

l)uffalo,  dioecious  nature,  522. 

land  management,  814. 

mixtures    as    pasture    for    dairy    cows, 
U.S.D.A.,  468. 

mixtures,    comparative    yields,    Idaho, 
738. 

roads,  injury  from  mole  crickets,  53. 

rusts,  comparison,  244. 
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Grass — Continued. 

seed  testing,  method,  44. 
seed.s,  infestation  of  skin  of  sheep  by, 
184. 
Grasses — 

as  forage  crops  in  Denmark.  177. 

as  paper-making  material,  317. 

culture,  Idaho,  738. 

culture  experiments,  824. 

culture  on  peat  soil,  23. 

effect  on  fruit  trees,  29,  237. 

fall  seeding.  Wash.,  738. 

for  lawns  in  South  China,  441. 

Linnsean  genera  of,  729. 

meadow,  on  swamp  lands,  Oreg.,  21. 

North  American,  revision,  522. 

root  development  as  afEected  by  water 

level,  623. 
variety  tests.  Can.,  735. 
wild,  role  in  stem  rust  epidemics,  Iowa, 

654. 
(See  also  Meadows,  Pastures,  and  spe- 
cific grasses. ) 
Grasshopper  catching  machine,  design,  53. 
Grasshoppers — 
control,  53. 

control,  organization  for,  354. 
differential,  poison  baits  for,  Ariz.,  757. 
notes,  Mont.,  758. 
on  cotton,  U.S.D.A.,  352. 
on  wheat,  Ind.,  352. 
poison  baits  for,  353. 
{See  also  I^ocusts.) 
Grassland.     (See  Grass,  Meadows,  and  Pas- 
tures.) 
Grasslands,  effect  of  spring  and  fall  grazing, 

824. 
Gravel  for  roads.     {See  Road  materials.) 
Grazing — 

as  affected  by  rainfall,  U.S.D.A.,  717. 
in  National  forests,  management,  148. 
(See  also  Ranges.) 
Green — 

manures — 

effect   on   nitrate   production.   111., 

214. 
effect  on  soil  acidity,  212. 
for  paddy  soils,  423. 
relation  to  wheat  take-all,  153. 
manuring  experiments,  Md.,  122,  133. 
Greenhouse  thrips  on  avocado,  851. 
Greenhouse    thrips     on     avocado,  .  control, 

255. 
Greenhouses — 

chrysanthemum    midge     in,     U.S.D.A., 

360. 
concrete,    construction,    90. 
monthly  working  calendar  for,  236. 
Greensand — 

and    sulphur,    effects    on    soil    potash, 

Md.,   121. 
effect   of   sulfofication,    517. 
New    Jersey,    potash    exploration     in, 
817. 
Grocery    stores    in    Fargo,    economic    study, 

N.Dak.,  368. 
Ground  squirrels.      (See  Squirrels,  ground.) 


Growth — 

and  hydration,  studies,  428. 

rings,    daily,    in    cell    wall    of    cotton 
hairs,  633. 
Growth-promoting    accessory.       {See    Vita- 
min.) 
Guano — 

bat,  fertilizing  value.  Mo.,  721. 

of  Sardinia,  analyses,  24. 

whale,  fertilizing  value,   Can.,   727. 
Guanol    fertilizer,    decomposition    of    betain 

in,  27. 
Guavas,  culture  experiments,  40. 
Guinea  pigs,   exhibition  standards,  575. 
Gum — 

acacia,    effect    on    circulation,    79. 

arable,  gold  number  determination,  12. 

resins,   iron  content,   202. 
Gummosis   in  garden   plants,   346. 
Gums — 

iron   content,  202. 

substitutes   in   Germany,  204. 
Gum-tree  ashes,  fertilizing  value,  324. 
Gutta  percha  substitutes  in  Germany,  204. 
Gutters,  concrete,  construction,  90. 
Oirmno sporangium  clavipes,  temperature  of 

spore    germination,    N.H.,    842. 
Gymnosporangium,  Russian   species,  731. 
Gypsum — 

analyses,   Oreg.,   129. 

effect  on  alkali  soils,  Ariz.,   724. 

effect  on   composition   of  soil  extracts, 
Mich.,   124. 

effect  on  solubility  of  soils,  510. 
Jlahrocytus    mediscaginls,    notes,    U.S.D.A., 

365. 
Haironema  spp.,  lifo  history,  585,  883. 
Habronemiasis,  studies,  585. 
Hadeiia — 

oleracea,  control,  454. 

ttemicana,  notes.  Conn. State,  251. 
Ha/maphysalis  leachi,  notes,  84. 
Haematopinus  suis,  notes,  U.S.D.A.,  688. 
Hail— 

as  affected  by  airplanes,  618. 

frequency    and    distribution,    U.S.D.A., 
119. 

frequency  in  Sweden,  621. 
Hailstorms,  papers  on,  U.S.D.A..  511. 
Hairlessness,  prevention.  Wash.,  384,  784. 
Halcrpcfttis    cymhalaria.    poisonous    to    live 

stock,  Nev.,  273. 
Halos,  papers  on,  U.S.D.A.,  718. 
Ilalticini  of  College  Park,  list,  Md.,  158. 
Haplogonatopus    orientaUs   n.    sp.,    descrip- 
tion, 857. 
Hardwood    distillation    plants,    tar-still    in, 

T17. 
Hardwoods  of  Australia,  uses,  149. 
Harvesting  machinery,  notes,  892, 
Hawaii  Federal  Station,  notes.  398. 
Hay- 
chopped,  digestion  coefficients,  266. 

crops,  culture  experiments,  Mont.,  332, 

crops,  notes,  527. 

crops,  short  season,  Mich.,  333. 

market,   shrinkage,   U.S.D.A.,   825. 
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Ilay — Continued. 

moal.  digestion  ooofflcicnt,  266. 

prices,  fluctuations,  U.S.D.A.,  794. 

stacl£s,  measurement,  290. 

(See  also  Meadows,  Gras.s,  and  Alalfa. 
Clover,  Timothy,  etc.) 
Hazel  wood,  water  conductivity,  31. 
Hazelnut  scale,  notes,  252. 
Heat,    effi-ct    on    critical    periods    of   plant 
g:rowth,   207. 

{Sec  also  Temperature.) 
Heather,  effect  on  pine  forest,  24. 
Heating  system,  hot  water,  design,  486. 
Hedges  for  Nebraska,  list,  240. 
Hegari,  yields,  Ariz.,  733. 
Heifers — 

feed  cost  of  raising,  Can.,  777. 

pasturing  experiments,  Minn.,  671. 

protein  requirements,  Mo.,  776. 

(See  also  Cows.) 
lleliophila — 

albilinea.      (See   Army    worm,    wheat- 
head.) 

spp.     (See  Army  worms.) 
neliothis  obsolcta.      (See  Cotton  bollworm.) 
Heliothrips,   hcemorrhoidalis.       (Sec   Green- 
house thrips.) 
Ilelminthospdrium  spp.,  notes,  45,  445,  446. 
Hemileia  vastatrix,  notes,  445. 
Hemlock,  budworm  attacking,  852. 
Hemoglobin  of  blood  as  affected  by  muscu- 
lar work,  265. 
Hemoglobinuria    of    cattle,    immunization, 

687. 
Hemorrhagic  septicemia.    (See  Septicemia.) 
Hemp — 

analyses,  617. 

culture,  638. 

culture  e.xperiments,  Ky.,  332. 

Manila,  culture  and  uses,  826. 

marketing.  Ky.,  334. 

sunn,  analyses,  829. 

(See  also  Sisal.) 
Henequen.  analyses,  829. 
Hens — 

culling,  Utah,  872. 

egg    production    and    broodiness,    N.J., 
173. 

feed  consumption  per  dozen  eggs,  674. 

laying,  egg-weight  studies,  R.I.,  674. 

laying,  egg  yield  in  relation  to  protein 
of  feed,  Ky.,  871. 

laying,  feeding  experiments,  Idaho,  269. 

laying,  selection,  Nebr.,  776. 

(See  also  Egg  production.) 
Heptitols,  optical  properties,  801. 
Hereditary  factors,  arrangement  of,  268. 
Heredity — 

factorial  values,  tabulation,  668. 

in  beans,  818. 

in  Campanula  carpatica,  632. 

in  cattle.  375,  669,  672. 

in  com,  529. 

in  0Enothera,729,  818. 

in  peaches,  540. 

in  petunia,  222. 

in  pigeons,  67. 


Heredity — Continued. 

in  poultry,  N.Y.Cornell,  872. 

in  shepherd's  purse,  434. 

In  swine,  Iowa,  71. 

in  trout,  866. 

in  variegated  plants.  433. 

in  wheat,  S.Dak..  235. 

of  albinism  in  cereals,  132. 

of  color.     (^Jee  Color  inheritance.) 

of  congenital  cataract  in  cattle,  669. 

of  defect  of  hair  and   teeth  in  cattle, 
672. 

of  doubleness  in  Begonia,  632. 

of  egg-weight,  R.I.,  674. 

of  eye  color  in  birds,  866. 

of  immunity   to   rinderpest,   583. 

of   milk   yield.   Me.,    175. 

of   smut    resistance   in    wheat.   Wash., 
737. 

of  .susceptibility  to  parasites,  841. 

pure  line  hypothesis,  222. 

treatise,  632. 

(See    also    Linkage,    Mutation,    Selec- 
tion, and  Variation.) 
Herrings,    for    sardines,    chemical    studies, 

111. 
Hessian  fly — 

life  history,  Ind.,  352,  661. 

summary  of  information,  U.S.D.A.,  55. 
Ileterakis  papulosa — 

notes,  5S6. 

rOlo  in   turkey   blackhead,   475. 
Eeterodera  radiricola — 

control,   659. 

on  tobacco,  52,  246. 

on   tomatoes,   control,  47. 

parasitism  of,  350. 
Heterosporium — 

graHle  on  freesia,  243. 

pJilei  n.  sp.,  description,  752. 
Heterozygous,   substitute  for  term,  867. 
Hevea    irasiliensis.      (See    Rubber.) 
Hewitt,   C.   G.,  writings   of,   440. 
Hickories,  time  for  transplanting,  Mo.,  142. 
Hides- 
disinfection,  180. 
-market  for,  U.S.D.A.,  595. 
Highway — 

research,     national     program     for 
U.S.D.A.,    387. 

situation   in    United    States,   U.S.D.A., 
186. 

transportation,   theory,   790. 

(See  Roads.) 
ffippodamia  spp.,  notes,   U.S.D.A.,   455. 
ni<itomonas    (n.    g.)    meleagridis,    studies, 

476. 
Hog  cholera — 

hncilli  in  man,  685. 

bacteriological  study,  Ind.,  3S5. 

blood,  bacteria  in,  884. 

control,  272,  780,  787;  U.S.D.A.,  474. 

diagnosis,  780. 

immunity,  duration,  184. 

losses,   U.^'.D.A.,    471. 

serum,   cause   of  failure,   278. 

serum  production,   Ind.,   385. 
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Hog  cholera — Continued. 

V.  hemorrhagic  septicemia,  68.^?. 

vaccination,      balancing      serum      and 
virus,   884. 

vii'iis,   number  of  days  virulent,   Ind., 
384. 

virus,  passage  through  foreign  species, 
N.Dak.,  385. 
Hog- 
houses,  design,  in  relation  to  sunshine, 
790. 

louse,  control  and  eradication,  U.S.D.A., 
688. 

mange,    control    and   eradication,   U.S. 
D.  A.,  688. 
Hogs.      (See  Pigs.) 

Hogging-down   experiments,  Ky.,   871. 
Hollyhock  rust  and  mycoplasm  theory,  444. 
Home  economics — 

clothing  selection,  495. 

course,  account  keeping  in,  495. 

course,  child  training  iu,  494. 

course    for    State-aided    high    schools, 
493. 

course  in  household  physics,  495. 

course  in  mechanics,  495. 

courses,  19G,  296,  297,  396,  696,  697. 

experiment  stations,  395. 

home  projects  in,  97,  798. 

instruction,    arrangement    of    kitchen, 
598. 

instruction  in  French  West  Africa,  296. 

instruction  in  Illinois,  695. 

instruction  in  New  Jersey,  796. 

requirements  for  Idaho  schools,  298. 

research  projects,  595. 

schools  in  Massachusetts,  494. 

teachers,  training,  596,  696,  697. 

textbook,  798. 

(See  also  Vocational  education.) 
Home — 

gardens,  Ind.,  395. 

project  work  in  Indiana,  195. 

projects  in  home  economics,  97,  798. 
Hominy  feed — 

analyses,  867  ;  Ind.,  69,  867  ;  Ky.,  873  ; 
N.J.,  69,  672  ;  R.I.,  672  ;  Vt.,  464. 

V.  corn  for  fattening  pigs,  Mo.,  772. 
Homozygous,  substitute  for  term,  867. 
Honey — 

as  carrier  of  intestinal  diseases,  Colo.. 
163. 

invertin  in,  314. 

larva  feeding  on,  558. 

plants,  American,  259. 

prices,  July,  1920,  U.S.D.A.,  69.5. 

production.  Can.,  762. 

uses  in  health  and  disease,  57. 
Honeybees.      (See   Bees.) 
Hops,  resistance  to  mildew,  446. 
Hornbeam,    oak,    woods    in    Hertfordshire, 

241. 
Hornets,  notes,  52. 
Horse — 

disease,  orchard,  473. 

diseases.      (See  specific  diseases.) 

mange,  control,  184,  272. 


Horse — Continued. 

spermatogensis,  670. 

stables,  construction  in  Mexico,  290. 
Horse-chestnuts,   use   in   bread   making,   04. 
Horsehides,  exports  from  Argentina,  95. 
Horse-power  on  the  farm,  IT.S.D.A.,  483. 
Horses — 

algae  as  substitute  for  oats,  775. 

bacterial  flora  of  eyes,  472. 

bibliography   of,   173. 

broom  corn  seed  for,  671. 

cellulose  as  emergency  feed  for,  170. 

color  inheritance,  378. 

corn  silage  for,  Ariz.,  775. 

displacement  by  tractors,  U.S.D.A.,  690. 

effect  of  asphyxiating  gas  on,  82. 

feed  records.  Can.,  775. 

feeding  experiments,  871. 

in  Europe,  address,  Kans.,  674. 

judging,  treatise,  697. 

long    bones    as    affected    by    infectious 
anemia,   83. 

oat  straw   for.   Mo.,    775. 

pasturing  experiments,  Minn.,  671. 

poisoning  by  common  bracken,  471. 

poisoning       by       whorled       milkweed, 
U.S.D.A.,  470. 
Horticultural — 

agent,  county,  functions,  643. 

conditions  in  Prance,  643. 

education  in  Netherlands,  834. 

investigations,    need    of    coordination, 
642. 

problems,  diversity  of  opinions,  642. 

laws  of  California,  741. 

extension  problems,  643. 
Hotbeds,  concrete,  construction,  90. 
House  fly  as  carrier  of  disease,  558. 
Household.      (See  Home  economics.) 
Housekeeping  textbook,  798. 
Humidity — 

and  hot  weather,  U.S.D.A.,  718. 

effect     on     critical     periods     of     plant 
growth,  207. 
Humin — 

acids,    chemistry   and   physics   of,   213, 
321. 

nitrogen    of    protein    hydrolysis,    110, 
111. 
Humus — 

acids,  effect  on  coagulation  of  clay,  515. 

formation  in   soils,   213. 
Hurricanes,      relation      to      storm      tides, 

U.S.D.A.,   511. 
Hyacinthus  orientalis,  periodicity  of,  729. 
Hyalovima  wgyptium,  notes,  83. 
Hybridization,  plant,  experiments,  535. 

(Sec  also  Plant  breeding.) 
Hydration  and  growth,  studies.  428. 
Hydraulic   formula.   Manning,   diagram   for 

solving,  477. 
Hydrochloric  acid — 

from  munition  plants,  effect  on  coni- 
fers, 347. 

production  from  chlorin  and  water,  712. 

hydrocyanic    acid,     determination,     in 
beans,  610. 
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Hydrogen — 

and  nitrogen  mixture,  preparation.  220. 

electrode,  new  cell,  description,  612. 

perosid    decompoaition    in    pasteurized 
milk.  206. 

pero.\id.  di.siiifectiug  power,  78. 
Hydrogen-ion  concentration — 

determination  for  niill£  grading,  015. 

effect  on  activation  of  pepsin,  611. 

effects  on  seed  germination  and  growth, 
524. 

of  bacterial  cultures,  383. 

of  blood  as  affected  by  higli  altitudes, 
.-.65. 

of  culture  media,  variations  in,  381. 

of  soils  as  affected  by  fertilizers,  423. 

of    soils,    colorinietric    determinations, 
211. 

of  soils,  relation  to  lime  requirements, 
421,  515. 

of  solutions,  salt  effects  on  value,  313. 

variation  in  fresh  milk,  N.Y. State,  578. 
Hydrophobia.      (See  Rabies.) 
^-Hydroxyglutamic  acid,  synthesis,  111. 
nylrmiiia    strigoaa,    chomotropic    response, 

554. 
Ilymcnolepsis  carioca,  notes,  Okla.,  79. 
Hymenoptera — 

entoraophagus  parasitism  in,  457. 

North  American,  new  species,  857. 

new  species,  description,  259. 
Hyperaspis  campestris,  notes,  252. 
Ilypochnua  sp.,  notes,  444. 
Ilypodenna  spp.,  summai-y  of  informatioD, 

55. 
Ice — 

cream,  analyses.  Conn. State,  859. 

cream,  fillers  for.  Wash.,  780. 

storms,  papers  on,  U.S.D.A.,  119. 
Icerya    purchasi.       (See    Cottony    cushion- 
scale.  ) 
Ichneumon  flies — 

new  genera  and  species,  857. 

notes,  858. 
Ichneumoninjp,  Holarctic  tribes,  858. 
Ichthyomethia,  revision  of  genus,  328. 
Idaho — 

Station,  notes.  198,  497,  699. 

Station,  publications  for  free  dlstribut- 
tlon,  496. 

Station,  report,  98. 

University,  notes,  198,  699. 
Illinois  University,  notes,  198. 
Immigration  laws  of  Bolivia,  synopsis,  94. 
Immune  sera,  coagglutinins  in,  581. 
Immunity — 

of  fowls  to  cholera,  278. 

production,  relation  to  absorption  rate 
of  antigen,  381. 

reactions,  analyses  by  colorimetric  pro- 
tein determinations,  181. 

relation  to  complementary  and  opsonic 
functions,   273. 

research,  progress  during  the  war,  76. 
Immunization,     (fiee  Anthrax,  Hog  cholera, 
etc.) 


Inanition,  effect  on  resistance  of  red  blood 

corpuscl<>8,  63. 
"  Inconstant,"  use  of  term,  867. 
Incubators,   devices  for  regulating  temper- 
ature,  822. 
Indiana   Station — 

experimental  orchard,  report,  237. 
noti.'S,  99,  198,  398,  799. 
report,  397. 
Indicators,  equation  for  pH  determination 

of  soils,  211. 
Indigo — 

Insects  affecting,  252, 
Psylla  isitia  on,  451. 
Indu.strial — 

by-products  as  feeding  stuffs,  170. 
prosperity  in  1920,  basic  facts,  92. 
Infants — 

cholesterol  synthesis  by,  769. 
feeding — 

artificial,  462. 
butter  flour  for,  567. 
directions,  167. 
milk  powders  for,  566. 
rOle  of  vitamins  in,  166,  567,  663. 
with    milk    from   cows   at   end   of 
lactation,  272. 
metabolism,   166. 
nursing,  pellagra  in,  668. 
(See  also  Children.) 
Infections,  sputum-borne,  control,  261. 
Influenza,  equine.     (See  Pleuro-pneumonia.) 
Influenza-pneumonia,    transmission    by    eat- 
ing utensils,  261. 
Inheritance.     (See  Heredity.) 
Inoculation    chamber,    iceless    refrigerator 

for,  444. 
Insect — 

behavior,  treatise,  50. 
powder  adulteration,  U.S.D.A.,  352. 
survey,  N.C.,  450. 
Insecticides — 

adulteration,  detection,  U.S.D.A.,   353. 
analyses.  Me.,  339 ;  N.J.,  37. 
effect  on  plants,  N.H.,  44. 
law  in  Maine,  Me.,  339. 
investigations,  Oreg.,  755. 
use  in  Quebec,  844. 
use  in   South  Africa,  834. 
(See  also  Sprays  and  specific  forms.) 
Insects — 

as  carriers  of  plant  diseases,  842. 
chemotropic  responses  of,  553. 
control,  842. 
control,  application  of  bioclimatic  law, 

U.S.D.A.,   509. 
control  in  National  Forests,  148. 
dissemination  by  wind,  U.S.D.A.,   157. 
dried,    from    Mexico,    use    in    poultry 

feeds,  53. 
forest.      (See  Forest  insects.) 
fungus  hosts  of.  lists,  659. 
fungus  parasites  of,   250. 
garden.     (See  Garden  insects.) 
in  British  Guiana,  annual  loss  caused 
by,  850. 
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in  relation  to  white  pine  blister  rust, 

754. 
injurious — 

in  Australia,  252. 
in  Connecticut,  Conn.State,  252. 
in  Cuba,  438. 

in  England  and  Wales,  652. 
in  Missouri,  Mo.,  758. 
in  Montana,  Mont.,  758. 
in  South  Dakota,  850. 
in  Texas,  554. 

in  West  Indies,  252,  450,  554. 
to    corn,    cotton,    sugar    cane,    etc. 
(See  Corn,  Cotton,  Sugar  cane, 
etc.) 
treatise,  6.59. 
nutritional  study,   51. 
of    stored    grains    as   affected    by    air- 
tight storage,  253. 
of   stored   grain,    vitality   and    rate   of 

increase,  254. 
on  imported  nursery  stock,  352. 
on  sewage  filters,  853. 
orchard.      (See   Fruits,    insects   affect- 
ing.) 
predatory,  value  of  experiments  with, 

559. 
preserving  for  dissection,  850. 
relation  to  parasitic  diseases  in  stock, 

883. 
scale.     (See  Scale  insects.) 
(See  also  specific  insects.) 
International — 

catalogue  of  bacteriology,  227. 
catalogue  of  botany,  227. 
catalogue  of  serum  physiology,  227. 
White    Pine   Blister    Rust    Conference, 
755. 
Intestinal — 

diseases,  honey  as  carrier,  Colo.,  163. 
flora,  transformation  of,  769. 
parasites.     (See  specific  parasites.) 
worms  in  hogs,  384. 
Invertase  activity  of  mold  spores  in  sugar, 

433. 
Invertin  in  honey,  314. 
lodin — 

determination  in  mineral  waters,  13. 
detei'mination  in  plants,  204. 
in  plants,  632. 

number  of  essential  oils,  315. 
lodin-neol    preparations    as    disinfectants, 

683. 
lodometric  studies,  204. 
Iowa — 

College,  notes,  99, 198,  398,  899. 
Station,  notes,  99, 198. 
Iron — 

determination  of  small  quantities,  311. 
in  soil  extracts,  effect  of  fertilizer  salts, 

Mich.,  125. 
metabolism    aa   affected    by    high   alti- 
tudes, 565. 
sulphate  for  dandelion  eradication,  N.Y. 

State,  535. 
sulphate,  fungicidal  value,  Mass.,  155. 


Iron — C^ontiiinea. 

sulphid,  use  as  indicator,  11. 
(See  also  Ferrous.) 
Irrigation — 

by  well  water  in  Argentina,  279. 
canal  drops,  construction,  888. 
canals,  concrete  lining  for,  588. 
canals,  siphon  spillways  for,  U.S.D.A., 

787. 
canals,  stopping  of  sink  holes  in,  888. 
canals,  water  flow  in,  U.S.D.A.,  788. 
experiments,     short-time,    unreliability 
of,  822. 

(See  also  special  crops.) 
in  Argentina,  279,  477. 
in  India.  477. 
in  Italy,  587. 
in  New  South  Wales,  477. 
in  Oklahoma,  185. 
in  southcru  States,  476. 
of  peat  soil,  Oreg.,  22. 
of  wild  meadow  and  tule  land.  Oreg.,  21. 
on  Yuma  project,  U.S.D.A.,  392. 
pipe  line,  cement  pipe  for.  Ariz.,  788. 
practices,  discussion,  279. 
pump,  Ariz.,  788. 
relation  to  brak  or  alkali,  624. 
reservoirs,    siphon   spillways  for,   U.S. 

D.A.,  787. 
rice,  role  of  tides  in,  689. 
seepage  and  waste  water  losses,  788. 
structures,   precast  concrete  slabs  for, 

587. 
surveys  in  Canada.  279. 
systems,  water  requirements,  588. 
treatise,  387. 
water — 

duty  of,  279  ;  Oreg.,  22. 

duty  of  in  relation  to  yield,  Utah, 

230. 
duty  of  with  pumping  system,  477. 
from  King's  River,  u.se,  588. 
in  India,  analyses.  185. 
movement  in  soil,  N.Mex.,  386. 
supplies,  Ariz.,  788. 
use,  587. 
Ivory    nut    chips    and    meal,    digestion    co- 
efficient, 266. 
Jack    beans,    analyses,    culture,    and    uses, 

U.S.D.A.,  233. 
Jacks  in  Indiana,  Ind.,  269. 
Jams,    analyses,    Conn.State,    859. 
Jaundice,      infectious.         (See     SpirocTiCBtu 

icteroli  wm  orr1xaffi<e. ) 
Jaundice — 

malignant.    (SeePiroplasmosis,  canine.) 
of  bovines  in  Africa,  883. 
Jellies,    analyses,    Conn.State,    859. 
Jolly,  proportions  of  acid,  pectin,  and  sugar 

for,  616. 
Jewish  agricultural   and   industrial  aid  so- 
ciety, report,  192. 
Jiggerwood,  durability  tests,  44. 
Joint-ill — 

in  foals,   prophylaxis  of,  585. 
serum  treatment,   278. 
Jowar  smut,  control,  445. 
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Jute — 

analyses,  829. 

black  band,  notes,  444.  65U. 
Kafir — 

ants  attacking,  Kans.,  763. 

culture   experiments,   Okla.,   32. 

variety    tests,    Okla.,   32. 

yields,   Ariz.,   733. 
Kail,  yield  tables.  840. 
Kainit,    fertilizing   value,    630. 
Kale — 

analyse.''.  63. 

paper  on.  Wash.,  197. 
Kalmia    microphylia,    poisonous      to      live 

stock,  Nev.,  273. 
Kalotermes,   new  species,  256. 
Kamala,     powdered     v.     fluid,     t.-pniacidal 

value,  381. 
Kansas — 

College,  notes,  199,  497,  509.  699,  799. 

Station,   notes,   199,  497,  599,   799. 
Katabolism,  basal,  studies,  372. 
Kauri-gum  industry  in  New  Zealand,  43. 
Krithia   thujina,   notes,  49. 
Kelp  distillation  at  low  temperatures,  630. 
Kentucky — 

Station,  notes,  299,  497,  899. 

Station,  report,  397,  898. 

T'niverslty,  notes,  299,  899. 
Kerosene — 

as  fuel  for  tractors,  891. 

injury  to  shade  trees,  732. 

inspection  and  analyses,  187.  790. 
Kidneys,  changes  of,  in  deficiency  disease, 

664. 
Kohlrabi — 

analyses,   63. 

root  development,  834. 
Kudzu — 

as  forage  crop,  Ariz.,  734. 

culture  and  uses,  U.S.D.A.,  334. 

feeding  value,  La..  670. 
Labena  n.  .spp.,  description,  857. 
Labenidca,  new  genus,  erection,  857. 
Labenidse,  notes,  60. 
Labor — 

income  from  crops  v.  pasture,  92. 

income   from   farms  of  different  typos, 
291 ;  W.  Va.,  92. 

income  on  farms  in  Pennsylvania,  U.S. 
D.A.,  692. 

income    on    farms    near    Washington, 
D.  C.  U.S.D.A.,  692. 

(flee  aUo  Agricultural  labor.) 
Lachnosterna  spp.,  life  histories,  760. 
Lnchnttfi  stroM,  notes,  556. 
Lactic — 

acid  bacteria,  monograph,  680. 

acid  in  milk,  germicidal  effect  of.  Conn. 
Storrs,  768. 

arid  producing  organisms  and  prepara- 
tions, 470. 

acid  production  as  affected  by  bacteria, 
N.Y.State,  681. 

acid,  refined,  use  in  food  products.  360. 

starters,  volatile  acidity  of,  Iowa,  75. 


Lactobacillun     pentoaceticus,     fermentation 

of  hexoses  by,  610. 
Lactose — 

determination  in  altered  milk,  14,  505. 
effect  on  intestinal  flora.  Conn. Storrs, 

768. 
in    milk,    polarimotric    determination, 
805. 
Ladybird  beetles — 

attacking  prune  scale,  252. 
collection  and  storage,  559, 
Lambs — 

docking,    searing   Iron    v.   knife,    Tex., 

870. 
feeding   experiments.   Can.,  772 ;   Ind., 

375 ;  Wash.,  772. 
growth    in    relation    to   fat   content   of 

ewes'  milk,  N.H.,  172. 
twins  and  single,  growth  data,   N.U., 

172. 
vetch  seed  for,  373. 
(See  also  Sheep.) 
Lamellicornia  of  British  India,  50. 
Laminaria  flexicaulis,  notes,  775. 
Land — 

clearing,    forced    v.    delayed    systems, 

Minn.,  480. 
clearing,  horsepower  v.  dynamite,  Minn., 

888. 
clearing,  use  of  explosives  in,  480. 
clearing,  use  of  salt  and  sulphur  In,  281. 
clearing,  u.se  of  TNT  in,  r.S.D.A.,  282. 
credit.      (/Sfee  Agricultural  credit.) 
grant  colleges.     (See  Agricultural  col- 
leges. ) 
mortgage  credit,  cooperative,  for  India, 

192. 
plaster.     (See  Gypsum.) 
settlement — 

in  California,  393. 

in  Canada  for  ex-service  men,  93. 

in  Denmark,  487. 

in  Italy  for  ex-service  men,  93. 

in  New  South  Wales,  191. 

in  New  Zealand,  491. 

in  Queensland  for  ex-service  men, 

93. 
In  Scotland,  94. 

In   United   States,   history.  487. 
speculation,  793. 
tenure — 

in  American  colonies,  694. 
in  France,  development,  487. 
in  New  Zealand,  491. 
share  rental  determination,  489. 
systems,  comparison.  Mo.,  190. 
values  in  Iowa,  593  ;  U.S.D.A.,  893. 
values  in  Sweden,  594. 
I>ands — 

cut-over.   (See  Cut-over  lands. ) 
forest.     (iS^ee  Forest  land.) 
public,    and    Immigration    laws   of    Bo- 
livia, 94. 
swamp.     (See  Swamps.) 
unused   in  United   States,   reclamation, 
123. 
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waste,  reclamation  in  India,  150. 
(See  also  Reclamation.) 
Laphygma — 

exipua  on  tobacco,  52. 

■fruoiperda.      (See  Army  worm,  fall.) 
Larch — 

Chermes,  life  history,  54. 

growth  as  affected  by  locality,  748. 

seedlings,  funtius  attacking.  45). 

specie.s,  comparative  growth  data,  4.". 

we.stem,   growth    measurements,   43. 
Lard,   vitamin  A   in,   764. 
Laspeyresia — 

molesta.     (Bee  Peach  moth,  oriental.) 

nigricans,  life  history  notes,   850. 
Lath  production  in   1918,  U.S.D.A.,   150. 
LathyriiH  spp.,  chromosome  number  in,  632. 
Laundering,  home,  methods  and  equipment, 

U.S.D.A.,  792. 
Lawn  grasses  for  South  China.  441. 
Lawns — 

injury  from  mole  crickets,  53. 

papers  on.  Wash.,  197. 

spraying  experiments,  N.Y. State,  535. 
Lead — 

action  of  water  on,  279. 

arsenate,  analyses,  N.J.,  37. 

arsenate,  fungicidal  value,  Mass.,  155. 

arisenate,      insecticidal     value,      Colo., 
158  ;  Greg.,  755. 

determination  In  cassia  oil,  14. 
Leaf  blister  mite,  notes,  252. 
Leafhoppers — 

on  avocado,  control,  255. 

on  potato,  relation  to  tipburn,   34."). 

transmitting    curly    top,    duration    of 
virulence,   752. 
Leather — 

chemistry,  laboratory  manual,  317. 

chemistry  of,  617. 

harness,  physical  properties,  892. 

refuse,  analyses,  28. 
Leaves — 

anthocyanin   in,  localization,   327. 

carotin  and  xanthophyll   content,   633. 

color  changes  in  life  course,  729. 

evergreen,    changes     in     reserve     ma- 
terials, 29. 

penetral)ility   for   gases,   732. 

senile,  changes  in,  634. 
Lebbra,  new  sumac  disease  in  Italy,  49. 
Lecanium  n.   spp.,   description,   Mich.,   6G0. 
Leeks,  root  development,  834. 
Legume  diseases,  652. 
Legumes — 

culture,  Idaho,  738. 

effect  of  cold  on,  432. 

flagellation  of  nodule  organism,   4.";.'!. 

inoculation,  Mont.,  321  ;  Wyo.,  4;!6. 

inoculation  with  nitragin,  217. 
(See  also  Nodule  bacteria.) 

Insects  affectinjr.  652. 

substitutes  in  Germany,  204. 

use  as  grasshopper  bait,  353. 

(See  also  Green  manures  and  Alfalfa. 
Clover,  etc.) 


Leguminosffi,    root   nodules   of,   comparative 

studies,  30. 
Lemon — 

brown  rot,  notes,  243. 

juice,  antiscorbutic  value,  667. 

Juice,  vitamins  A  and  B  in.  765. 

orchards,     frost    protection,    U.S.D.A., 
440. 

wither  tip,  notes,  243. 
Lemons — 

bud  variations,  U.S.D.A.,  440. 

pruned  v.  unpruned,  239. 

spraying  experiments,  157. 
Lf'pidoptera,  forest,  new  species,  853. 
Lepidosaphes  ulmi.     (See  Oyster-shell  scale.) 
Leptinotarsa    decemlhieata.       (See    Potato 

beetle,  Colorado.) 
Lcptocorisa   varicornis,   summary   of   infor- 
mation, 556. 
Leptosphwi'ia  herpotrichoides — 

behavior  of  ascospores,  750. 

notes,  750. 
Leptospira  icterohamorrhaffiw.     (See  Spiro- 

chwta  icte7-ohcemo>rhagice.) 
Lcptus  autumnalts,  notes,  260. 
Lettuce — 

analyses,   63. 

anthracnose,  notes,  152. 

disease,  greenhouse,  Ky.,  845. 

disease-resistant  varieties,  Md.,  144. 

failure  to  head,  cause,  446. 

iodin  content,  204.  632. 

root  development.  834. 

variety  tests,  Tex.,  36. 
Levulose  and  dextrose,   ratio  of  utilization 

by  plants,  730. 
Lice — 

and  nits,  destruction,  453. 

bibliography,  51. 

book,  control,  U.S.D.A.,  53. 

control,  852. 

determination  of  sex,  160. 

spermatogenesis.   256. 

sucking,  monograph,  452. 

(See  also  Louse.) 
Light — 

effect  on  action  of  stomata,  131. 

effect  on  fruit  bud  formation,  N.n.,  SO. 

effect  on  plant  growth,  431. 

effect  on  submerged  cranberry  bog,  836. 

(.SVe  also   Sunlight.) 
Lilies,  culture  on  Pacific  Coasi,  746. 
Lime — 

absorption   by   soils,   method   of   deter- 
mining, 27. 

agricultural,  analyses,  520  :  N..I.,  326. 

and    potash,    analyses,    521,    031. 

arsenate.      (See  Calcium  arsenate.) 

burnt,  analj'ses,  521,  631. 

burnt,  effect  on  organic  matter  in  soil, 
729. 

burnt,  V.  limestone.  Can.,  727. 

coarse-grained  v.  fine,  325. 

effect  on   soil  extracts,   Mich.,   124. 

effect  on  tobacco   root  rot,  447. 

effect  on  soil  potassium,  127. 

factor  in  soil  improvement,  128. 
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Lime — Continued. 

industi'y,    agricultural,    future    of,    ad- 
dress, 27. 

Inspection  in  Peunsylvania,  326,  520. 

Juice,  antiscorbutic  value,   26,3. 

niter.      {See  Calcium  nitrate.) 

nitrogen.      (See  Calcium  cyanamid.) 

production    and   prices    in    1918,   030. 

production  by  farmer,  U.S.D.A.,  428. 

refuse,  analyses,   28. 

requirement  of  .soils.     (See  Soils.) 

resources  of  New  Brunswick,  623. 

rOlo  in  .soil   improvement,  428. 

unburnt,  analyses,  521,  631. 

use  on  soils,  519. 

use  ou  Missouri  soils.  Mo..  720. 

value  in  lime-sulphur  mixtures,  235. 

(See  also  Calcium  and  Liming.) 
Limes,  insects  affecting,  450. 
Limestone — 

analyses.  Can.,  727 ;  Oreg.,  129. 

effect  on  nitrate  production,  111.,  214. 

ground,    analyses,    Pa.,    520. 

ground,  effect  on  availability  of  phos- 
phates, 27. 

ground,    fertilizing   value,    325 ;    Wis., 
336. 

resources  of  Pennsylvania,  Pa.,  520. 

r.  burnt  lime,  Can.,  727. 

f.  glacial  drift  for  peat  soils,  631. 
Lime-sulphur  mixtures — 

action  of  lime  in,  235. 

analyses,    N.J.,    37. 

as  substitute  for  Bordeaux,  346. 

composition,   544. 

effect  on  peach  foliage,  Ga..  146. 

fungicidal  value,  Ind.,  345. 

in.secticidal   value,  255. 

preparation,  Ky.,  834  ;  Pa.,  539. 

use  in  winter,  346. 

value  of  saponin  in,  346. 
Liming — 

effect  on  peat  bogs,  325. 

effect  on  soil  acidity,  212. 

effect  on  solubility  of  soil  phosphates, 
629. 

experiments.  Can.,  727,  729  ;  Md.,  122  ; 
Okla.,   32. 

(See  also  Lime  and  special  crops.) 
Linkage — 

and  chiasmatype,  269. 

in  Begonia,  632. 

in  cattle.  375. 

in  mice,  669. 

strength,  use  of  term,  268. 

studies,  268,  269. 

values,  probable  errors,  268. 
Linseed  meal — 

analyses,  867 ;  Ind.,  69.  807  ;  Ky.,  373  ; 
N.J.,  69,  672;  Vt.,  464. 

and  screenings  oil  feed,  analyses,  Ind., 
867. 

as  corn  suiiplement  for  pigs,  Ohio,  377. 

protein,     utilization     by     dairy     cows, 
S.Dak.,   873. 
Lint  frequency  in  cotton,  -\rk.,  530. 
Liudontomcrus  spp.,  notes,  U.S.D.A.,  305. 


I^ipase,  action  on  miilk  fat.  Mo.,  712. 
Lipoid  fixation,  reaction — 

description,   685. 

for  glanders  diagnosis,  277,  471. 

new  method  for  preparing,  278. 
Lipoids  In  plant  cells,  demonstration,  524. 
I.ipovaccines,  method  of  steriliEution,  76. 
LlHftonota  n.  spp.,  description,  857. 
Lis.iorhoptnis    simplex,    studies,    U.S.D.A., 

252. 
Live  stock — 

as  effected  by  St.  John's  wort,  380. 

breeding,    ratio    of    sires    and    dams, 
U.S.D.A.,  770. 

conditions  in  Europe,  U.S.D.A.,  464. 

diseases.     (See  Animal  diseases.) 

drought  relief  work  in  1919,  U.S.D.A., 
464. 

emergency  feeding  in  Sweden,  170. 

farming,  profits,  Ohio,  322. 

feeding  and  improvement,  68. 

grazing    rate    in    relation    to    rainfall, 
U.S.D.A.,  717. 

improvement.  U.S.D.A.,  464,  473. 

.iudging,  treatise,  494,  697. 

loss   of  weight   during  transportation, 
672. 

loss  through  simullds,  51. 

markets.     Federal     supervision,     U.S. 
D.A.,  464. 

parasitic  diseases,  relation  to   insects, 
883. 

poisoning,  Nev.,  273. 

poisoning  by  whorled  milkweed,  Colo., 
141 ;  U.S.D.A.,  470,  471. 

(See   also   Plants,    poisonous,    and 
specific  plants.) 

pure  bred,  exporting  to  South  America, 
U.S.D.A.,  464. 

pure  bred,  list  of  breeders,  Mont.,  171. 

pure  bred,  Scottish,  history,  171. 

State  requirements  for  admission,  U.S. 
D.A.,  272. 

statistics  of  Australia,  171. 

statistics.     (See  also  Agricultural  sta- 
tistics.) 

types  and  market  classes,  697. 

textbook,  770. 

iSee  also  Animals,  Cattle,  Sheep,  etc.) 
Liver — 

changes  in  deficiency  disease,  064. 

manganese  content,  615. 
Locust,  black — 

culture,  Idaho,  344. 

use  of  bark  as  grasshopper  bait,  353. 

wood-boring  beetles  attacking,  854. 
Lr,custa  danica,  notes,  52. 
I>ocusts — 

invasion  of  British  Guiana,  159. 

notes,  52. 

(See  also  Grasshoppers.) 
Loganberries,  insects  affecting,  155,  659. 
Loganberry — 

anthracnose.  Wash. ,155. 

pall.  Wash.,  155. 

Juice,  manufacture,  Calif.,  717. 

orange  rust.  Wash.,  155. 
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Log-piles,  fire  hazard,  651. 
Loquat,  apple  scab  on,  243. 
Louse — 

egg,  maturation,  256. 

spermatogenesis,  256. 

(See  also  Lice.) 
Louisiana — 

Stations,  notes,  398,  699. 

Stations,  report,  698. 

University,  notes,  398. 
Loxosteffe  sticticalis,  notes,  Colo.,  158. 
Lucern.      (See  Alfalfa.) 
Lumber — 

aircraft,  preparation  of,  544. 

and  its  uses,  treatise,  344. 

industry  in  the  United  States,  history, 
44. 

market  in  Italy,  242. 

production  in  1918,  U.S.D.A.,  150. 

(See  also  Timber  and  Wood.) 
Lumbering  in  Douglas  fir  region,  343. 
Lunar  phases,  effect  on  rainfall,  417. 
Lungworms  in  sheep,  Okla.,  79. 
Lupine — 

silvery,  studies,  Wyo.,  783. 
Lupines — 

flour   from,   analyses,   458. 

for  improvement  of  poor   soils,   321. 
Lyctus  irunneus,  notes,  456. 
Lydella  stabulans,  parasitism  by,  858. 
Lye,   use  as  vermifuge,  Okla.,  80. 
Lyffus  spp.,  remedies,  Ariz.,  757. 
Lymphangitis — 

epizootic,   583,    685. 

epizootic  ulcerative,  treatment,   1S4. 

ulcerative,    from    Preisz-Nocard    infec- 
tion, 885. 

ulcerative,  studies,  383. 
Lypsimena    fiiscata,  notes,    851. 
Lysalbinic  acid,  gold  number  determination. 

12. 
Lysimeter  experiments,  127. 
Lysin,  role  in  nutrition  of  chicks,  Ky.,  72. 
Machine — 

for  road   finishing,  U.S.D.A.,   388. 

for  trimming  camphor  trees,  U.S.D.A., 
90. 
Machinery.      (See  Agricultural  machinery.) 
Macrosiphum — 

n.  spp.,  description.  Me.,  160. 

solanifolil,   studies,   Va.   Truck,  451. 

spp..  studies,  Me.,   159. 
Maorosporium  solani,   notes,    152. 
Magnesia — 

cement,   physical   properties,    282. 

effects   on  soil  potassium,  127. 
Magnesium — 

antagonistic    effects   on    respiration    of 
organisms,    820. 

arsenate,  insecticidal  value,  Colo.,  158. 

determination  in  organic  solutions,  204. 

in    soil    extracts,     effect     of     fertilizer 
salts,   Mich.,   125. 
Magnolias,    time    for    transplanting,     Mo., 

142. 
Maguey,   culture  and  uses,   826. 
Mahoe  wood,  durability  tests,  44. 


Mahoganies,  true,  revision,  241. 
Maine    Station,   notes,   497,    899. 
Maize.      (See  Corn.) 
Malacosoma — 

americana.     (See  Tent  caterpillar.) 

castrevsia,  notes,  853. 
Malaria — 

control  by  drainage,  85. 

inoculation,  854. 

prophylaxis,  rSle  of  cattle  in,  454,  853. 

transmission  by  Anopheles,  55. 

(See  also  Mosquitoes  and  Anopheles.) 
INIallein   test,    intradermal,   effect  on   subse- 
quent complement  fixation  tests,  881. 
Mallows,  mucilage  in,  origin,  132. 
Malt  sprouts,  analyses,  N.J.,  69,  672. 
Mammals — 

domestic,  acetonuria  in,  879. 

domestic,  spermatogensis,  669. 

of  Panama,  849. 
Man,  adaptation  to  high  altitudes,  564. 
Manganese — 

in  human  tissues  and  blood,  615. 

in  phosphatic  slag,  127. 

salts,  simplification  of  reaction,  803. 
Mange,  parasitic,  papers  on,  81. 

(See  also  Hog,  Horse,  and  Mule  mange, 
Cattle  and  Sheep  scab.) 
Mangel  diseases,  notes,  45. 
Mangels — 

analyses,  63. 

as  affected  by  potassium  salts,  630. 

as  affected  by  sodium  chlorid.  630. 

as  forage  crops  in  Denmark,  177. 

breeding  experiments,  Can.,  735. 

digestion  coefBcients,  373. 

fertilizer  experiments,  231  ;  Can.,  735. 

seed  production.  Can.,  735. 

seed  testing,  Can.,  735. 

variety  tests,  232  ;  Can.,  735. 

yields,  Minn.,  824. 
Mango — 

hopper,  control,  51. 

scale  insects,  control,  54. 
Mangoes — 

culture  experiments,  40. 

insects  affecting,  52. 
Manioc.  (See  Cassava.) 
Mannan,   salep,   coefficients   of  digestibility, 

366. 
Mannose,  fermentation  of,  610. 
Manure — 

application,  time  for,  24. 

conservation  and  application  in  citrus 
groves,  239. 

conservation  and  use.  Mo.,  124. 

conservation  in  Spain,  pits  for,  423. 

conservation  in  Sweden,  423. 

effect   on   carbon  dioxid  production   in 
soil,  321. 

effect    on    nitrification    in    soils,    Tex., 
725. 

effect  on  soil  moisture,  722. 

fertilizing  value,   Okla.,    32  ;   Tex.,   37  ; 
Utah,  218. 

heaps,  vegetation  around,  430. 

liquid,  ammonia  nitrogen  from,  220. 
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Manure — Continued. 

liquid,   conservation,  423. 

liquid,  nitrogen  los.'^  In,  cause,  ,323. 

liquid,  use  of  calcium  chlorid  witb,  628. 

nialfing  and  use,  518. 

mule,  effect  of  weathering  and  storage, 
Mc,  721. 

organic,    growth-promoting    substances 
In,  816. 

refuse,   analyses,  28. 

treatise,  621. 

V.    fertilizers    for    marlset    gardening, 
R.I.,  643. 

V.  fertilizers  for  Maryland  soils,  815. 
Manuring    for    reclamation    of    push    soils, 

Iowa,  21. 
Maples — 

as  affected  by  sodium  chlorid,  344. 

Iterosene  injury  to,  732. 

variegation  in  foliage,  729. 
Maps,    topographic,    and    sketch    mapping, 

887. 
Marasmius — 

pernicdosus,  notes,  349. 

plicatus-  on  sugar  cane.  La.,  348. 
Marble,  etching  by  roots,  422. 
Margaropus — 

aunulntus.      (See  Cattle  tick.) 

australia,  notes,  82. 
Market — 

dieases  of  vegetables,  751. 

gardens.      (See  Truck  crops.) 

reports,   U.S.D.A.,   194,   294,   490,   595, 
694,  794. 

stations,  use  of,  U.S.D.A.,  490. 
Marketing — 

banker's  part  In,  294. 

cooperative,    demonstrations,   U.S.D.A., 
490. 

cooperative,  of  woodland  products,  U.S. 
D.A.,   345. 

in  North  Carolina,  N.C.,  394,  595,  794. 

organizations,  N.C.,  490. 

problems,  489. 
Markets,  public,   studies.   Wash.,  794. 
Marl  production  and  prices  in  1918,  631. 
Marsh — 

border  soils,  chemical  composition,  22. 

soils,  fertilizer  needs,  22. 
Marfsonia  perforans  on  lettuce,  152. 
Maryland — 

College  and  Station,  notes,  299. 

Station,  report,  197. 

University,  notes,  99. 
Massachusetts — 

College,  notes,  199,  497,  699. 

Station,  notes,  199,  699. 
Mayetiola  destructor.     {See  Hessian  fly.) 
Meadow — 

fescue.     (iS'ee  Fescue.) 

plant  bug,  studies,  256. 

wild,  reclamation,  Oreg.,  21. 
Meadows — 

culture  experiments.  Wash.,  436. 

fertility,  notes,  Ohio,  322. 

(See  also  Hay,  and  Grass.) 


Mealybugs,   citrus,   control,  659. 
Meat — 

.and  bone  scrap,  analyses,   867. 

canning,  cold-pack  method  outfits,  808. 

chemistry,    609. 

inspection,  Federal,  780. 

juice,  antiscorbutic  value,  263. 

prices,  .Tuly  1920,  U.S.D.A.,  695. 

production,  fattening  and  growrth,  371, 
372. 

production  in  Brazil,  292. 

products,   added   water   in,   determina- 
tion. 415. 

scrap,    analyses,    Ind.,    69,    867 ;    Ky., 
373 ;    N.J.,    69,   672. 

(See  also  Beef,  Pork,  etc.) 
Media.      (See  Culture  media.) 
Medical  chemistry,  treatise,  609. 
Medicinal — 

plants.     (See  Drug  plants.) 

substances,    substitutes    in    Germany, 
204. 
Medicine — 

and  surgery,  industrial,  564. 

patent,   notes,   N.Dak.,  368. 
Medlar,    Japanese,     brusome     in,     remedy, 

349. 
Mclampsora  sp.  on  willow,  350. 
Melarwonium    sacchari — 

notes,  152. 

on  sugar  cane,  La.,  348. 
Melanosis  and  Melanosarcoma,  differentia- 
tion, 683. 
Meliana,    albiUnea    Umitata,     life     history 

and  control,  54. 
Melilotus.     (See  Sweet  clover.) 
Mclle^sis   spp.,    descriptions,   57. 
Melon — 

aphis,   dusting  for,  451. 

aphis  in  South  Dakota,  850. 

aphis,   life  history  studies,  Tex.,   758. 

diseases,  notes,   151. 

fly,   control,  455. 

shipments,  U.S.D.A.,  695. 
Melons — 

di.sease  resistant  varieties,  Md.,  144. 

insects  affecting.  Mo.,  757. 
Mrlophagu-fi  ovinus.      (See  Sheep   tick.) 
Melting    point    determination,    apparatus, 

12. 
Meruliu^   lacrymans,  notes,  350. 
Mcsochorus  pallidus,  bionomics  of,  457. 
Mesoleius   gymnonychi   n.    sp.,    description, 

857. 
Metaboli.sm — 

as     affected     by     nature     of     rations, 
S.Dak.,   874;  Va..  875. 

as  affected  by  secretin,  369. 

of  a  dwarf,  368. 

of  actinomycetes,  634,  635. 

of  children,   166. 

plant,  carbon-nitrogen  ratio,  430. 

respiratory,  during  undernutrition,  859. 
Metals  suitable  for  kitchen  utensils,  65. 
ilctamasiun  mosieri  n.  sp.,  description,  562. 
Ml  larrhizium  anisopliCB,  pleophagy  of,  858. 
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Meteorological — 

Instrument  shelters,  shading,  U.S.D.A., 

718. 
instruments,    discrepancies,    U.S.D.A., 

511. 
instruments   for   determining  tempera- 
ture, U.S.D.A.,  237. 
observations — 

Conn.Storrs,   120;   Ky.,   318,  810; 
Mass.,    207,    511,    719;    Minn., 
811 ;  Ol£la.,  16  ;  Pa..  511 ;  Tex., 
17,  229  ;  U.S.D.A.,  119,  120,  318, 
418.  510,  511,  718,  810;  Wyo., 
120. 
at  Santo  Domingo,  17. 
at  Wisley,  207. 
in   Australia,   208. 
In  Canada,  Can.,  798. 
in  France,  17. 
in  Great  Britain,  621. 
in  South  Australia,  811. 
iu  Sweden,   621. 
of  bombing  pilot  in  France,  U.S. 

D.A.,   511. 
value  in  fumigation,  319. 
phenomena  as  affected  by  lunar  phases, 

417. 
phenomena,    relation    to  variations   in 
solar  activity,  810. 
Meteorology — 

Antarctic,  value  to  agriculture,  418. 
in  relation  to  agriculture,  U.S.D.A.,  718. 
manual,  208. 

papers  on,  U.S.D.A.,  15,  119,  511,  718. 
(See  also   Climate,   Rainfall,   Tempera- 
ture, Weather,  etc.) 
Methyl  alcohol,  detection,  614. 
Methylene  blue  reductase  test,  notes,  271. 
-Methlglucosid,    utilization   by   Aspergillus 

niger,  203. 
Meyer  Memorial  Medal,  notes,  400. 
Mice — 

as  enemies  of  man,  250. 

entozoa  of,  457. 

exhibition  standards,  575. 

girdling  of  apple  trees  by  Conn. State, 

237. 
linkage  in,  669. 
meadow,  control  in  Italy,  250. 
protection    of    fmlt    trees    from,    Ohio, 

340. 
{See  also  Rodents.) 
Michigan  Station,  quarterly  bulletin,  698. 
Microhracon  cepM,  parasitism  by,  U.S.D.A., 

260. 
Micrococcus — 

caprinus,  notes,  Mich.,  688. 
melitensis.    ( See  Baoterimn  melitensls. ) 
popiili,  notes,  552. 
Microgaster  connexus,  bionomics  of,  457. 
Microorganisms — 

as  food  supply  for  insects,  51. 
attenuated,  agglutinability  of,  581. 
heat  resistant,   in  canned  peas,  Mich., 

114. 
(See  also  Bacteria.) 


Mlcrophthirus,  new  genus,  453. 

Microsphcera — 

grossulariw,  notes,  246. 
qucroina  on  oak,  754. 
Microtcrys   spp.,   notes,   252. 
Mlcrotypus   dioryctrice   n.    sp.,  description, 

857. 
Middlings — 

analyses,  Ind.,  69,  867;  Ky.,  373. 
offal  content,  314. 
(See  also  Wheat,  Rye,  etc.) 
Mildew — 

false,  transmission  by  seed,  549. 
powdery,  experiments,  conclusions,  549. 
Milk- 
abnormal,  detection,  N.Y. State,  579. 
advertising  methods,  U.S.D.A.,  580. 
altered,  determining  extent  of,   14. 
altered,  lactose  determination,  505. 
analysis,  sources  of  error,  415. 
analyses  in  China,  177. 
antiscorbutic  value,  as  affected  by  diet 

of  cow,  766. 
as  source  of  vitamin,  165. 
bacterial    contamination    from    strain- 
ing cloth,  679. 
bacterial    counts,     accuracy    of,     IS'.Y. 

State,  680. 
bacteriological  analysis,  methods,  379 ; 

Pa.,  579. 
bacteriological  control,  379. 
biorized,   bacteriological  studies,   877. 
bottles,  bacteria  on  rims,  680. 
carbonic  acid  and  carbonates  in,  X.Y. 

State,  579. 
chemistry,    609. 
clean,  production,  Ky.,  877. 
clean,  production,  manual,  679. 
composition    as    affected    by    stage    of 

lactation,   272. 
composition,  factors  affecting.  Mo.,  778. 
composition,  variations  in,  74,  578. 
condensed,    "  buttons  "    in,    779. 
condensed,   prices,  U.S.D.A.,  595. 
condensed,     sweetened,     formation     of 

gas  in,  Iowa,  76. 
cost  of  production  at  Rochester,  271. 
cost       of       production       in       Indiana, 

U.S.D.A.,  678. 
cost  of  production  in   Michigan,    178  ; 

Mich.,  378. 
cost  of  production  in  North   Carolina, 

678  ;  N.C.,  469. 
cultures,  volatile  acidity  of,  Iowa,  75. 
diets.   Conn.   Storrs,  767. 
distribution  in  cities,  178,  681  ;  Micb., 

698. 
enzyms,   relation  to  abnormal  flavors, 

Mo.,  712. 
fat  as  affected  by  rations,  Va.,  875. 
fat,  Babcock  test,  75. 
fat,  composition,  as  affected  by  poppy 

seed  cake,  777. 
fat,  method  of  determining,  578. 
fat     tests,     comparison,     N.Y.Cornell, 

469. 
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Milk — Continued. 

fcrnipntPd,    effect    on    Intestinal    flora, 
Conn.  Storrs,  767. 

freslily  drawn,  cause  of  variation  in  re- 
action, N.Y. State,  578. 

from   pellagrous  mothers,   composition, 
668. 

from    udder    infected    with    foot-and- 
mouth  disease,  877. 

grading  at  Rouen,  271. 

human,  analyses.  Conn. State,  859. 

imports  and  exports,  74. 

keeping   quality,    judging,   615;    Mich., 
681  ;  N.Y.State,  579. 

lactose  in,  polarlmetric  determination, 
80"). 

marketing,  178,  580,  681 ;  Mich.,  698. 

methylene  blue  reductase  test,  271. 

pasteurization,  cJWtrol  in  Chicago,  877. 

pasteurization,  electrical,  778. 

pasteurized,  decomposition  of  hydrogen 
peroxid  in,  206. 

plant,  city,  at  Jamestown,  878. 

plant,   city,   construction  and  arrange- 
ment, U.S.D.A.,  682. 

plant,  cooperative,  682. 

powders  for  infants,  566. 

prices,  determination  at  Evansville,  878. 

prices  in  1919,  U.S.D.A.,  178. 

prices,  relation  to  distribution,  877. 

prices,  relation  to  fat  content,  178. 

prices,  statistics,  74. 

Producers'  Association,  Twin  City,  878. 

production,  statistics,  74. 

production,  effects  of  drugs  on,  577. 

production,  proteins  for,  270. 

products  in  America  and  Europe,  74. 

reaction  in  relation  to  blood  cells  and 
bacterial  infections,  578. 

records,  analyses,  Me.,  174. 

records  of  Ayrshire  cows,  analysis,  74. 

records  of  Jersey  cows,  777. 

retention  of,  876. 

ropy,  cause  and  control.  111.,  579. 

secretion  studies,  Me.,  175. 

secretion,  variation  with  age,  676 ;  Me., 
677. 

skimmed.      (See  Skim  milk.) 

sour  skim,  for  chicks,  N.C.,  468. 

souring,  as  affected  by  bacterial  growth, 
N.Y.State,  681. 

substitutes  in  calf  feeding,  Ind.,  875. 

supply,  city,  control,  778. 

supply,  city,  in  Canada,  877. 

supply  of  Calcutta,  177. 

supply  of  China,  sanitary  aspects,  177. 

supply  of  Detroit,  Mich.,  178. 

supply  of  District  of  Columbia,  877. 

supply  of  Ireland,  74. 

survey  at  Rochester,  270. 

tests,  daily  variations  in,  778. 

variations  in  composition,  74,  578. 

yield  as  affected  by  cassava  feeding,  73. 

yield  as  affected  by  poppy   seed  cake, 
777. 
Milking  machines,  studies,  Minn.,  679 ;  N.Y^. 
State,  679. 


Milkweed,  whorled — 

poisonous  to  live  stock,  U.S.D.A.,  470, 
471. 

toxicity  and  eradication,  Colo.,  141. 
Mill  stocks,   offal   content,   314. 
Millet — 

as   affected    by   carbon   dioxid    In   soil, 
N.Y.Cornell,  813. 

as  hay  crop,  527. 

as  orchard   cover  crop.   Pa.,  538. 

as  silage  crop,  S.Dak.,  200. 

diseases,  control,  Tex.,  845. 

yields,  Minn.,  636. 
Milo — 

breeding  experiments,   Ariz.,    734. 

culture  experiments,  D.S.D.A.,  134. 

manuring   experiment.    U.S.D.A.,    134. 

resistance  to  alkali,  Ai'iz.,  724. 

variety   tests,  U.S.D.A.,  134. 

yields,   Ariz.,   733. 
Mineola    vaccinU.      (See   Cranben-y    fruit- 
worm.) 
Mines,  effect  on  ground  water  level,  210. 
Minnesota — 

Grand  Rapids  Substation,   report,   898. 

Station,   report,   698. 

University     and     Station,     notes,    398, 
497,  599. 
Miris  dolohratus,  notes,   256. 
Mississippi — 

College,  notes,  199.   700. 

Station,  note.s,  99,  399,  700. 
Missouri — 

Station,  notes.  497. 

Station,  report.   Mo.,   798. 

University,  notes,  399,  497. 
Mistletoes  and   their  hofrts,  studies,   821. 
Mites  from  Japan  and  Formosa,  260. 
Molasses — 

as  source  of  alcohol,  617. 

beet,  effects  on  pigs,  180. 

beet  pulp.      (Src  Beet  pulp.) 

density  of,  apparatus  for  determining, 
806.' 

determination  of  grain  in,  508,  509. 

formation    and    exhaustibllity,    508. 

reducing  sugars  in,  determination,  806. 

waste,  motor  fuel  from,  591. 

water  content,  509. 
Mold — 

fungi,  effects  of  acids,  523. 

fungi,    formation    of    soluble    starches 
by,  523. 

spores   in   sugar,   factors   affecting  ac- 
tivity, 507. 

spores,    invertase    activity     In     sugar, 
433. 
Molding,  of  snow-smothered  nursery  stock, 

846. 
Molds — 

breeding   on    concentrated    sugar    solu- 
tions, 524. 

formation    of    fruiting    bodies    in    con- 
centrate<l    sugar   solutions,   226. 

in    soil,    effect    of   •seasonal    conditions, 
Iowa,  432. 

on  dehydrated  food  products,  317. 
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Mole  crickets — 

in    South    Carolina,    159. 
on  grass  road.s,  5.3. 
MoUusk  muscle,  composition,  568. 
Momordica  cochinchinen^iSj  oil  from  seeds, 

analysis,   316. 
Mon>iC)0.'itichus   sp.,   description,    57. 
Monilia — 

cinerea  and  fructigetm,  diEEerentiation, 

246. 
cinerea    and    fructigena,    two    forms, 

studies,   48. 
spp.,   notes,   246. 
Monocalcium   phosphate,   effect   on   soil   ex- 
tracts, Mich.,  124. 
Monocrepidiun  sp.,  notes,  U.S.D.A.,  352. 
Montana — 

College,  notes,  498,  899. 
Station,  notes,  199,  498. 
Moor  soils — 

decomposition,  determination  of  degree, 

21.3. 
effect  of  water  level  on  meadow  plants, 

623. 
of  Russia,  agricultural  value,  623. 
reclamation  in  Holstein,  185. 
relation  of  root  development  to  lime  in, 

623. 
sanded    and    imsanded,    evaporation    of 

moisture,   20. 
use  for  soil  improvement,  22. 
(See  also  Peat  soils.) 
"  Morgan,"  use  of  term,  269. 
Mosquitoes — 

as  affected  by  weather,  51. 
control,  Conn. State,  252. 
eradication,  258  ;  N.  J.,  162. 
malarial,  of  Illinois,  studies,  558. 
of  British  Columbia,  258. 
State  laws  for  control,  N.J.,  162. 
(See  also  Anopheles,  Culex,  etc.) 
Moss,  absorptive  capacity,  812. 
Moths,  new,  from  Mexico,  258. 
Motor — 

cultivators.      (See  Cultivators.) 
fuel  from  waste  molases,  591. 
fuels,  discussion,  187. 
plows.      (See    Plows,   motor.) 
trucks,   army,   housing  and  equipment, 

U.S.D.A.,   591. 
trucks,  design  and  construction,  treat- 
ise, 285. 
trucks,  economy  of  operation,  187. 
trucks,     operating     co-st,     relation     to 

roads,   85. 
trucks,  pneumatic  v.  solid  tires,  286. 
vehicles,   care   and   operation,    treatise, 

187. 
vehicles,  gas  as  source  of  power,  86. 
vehicles  in  United  States,  U.S.D.A.,  689. 
vehicles,  steam  and  gas,  running  costs, 
890. 
Mottling     disease     of     sugar     cane.      (See 

Sugar  cane.) 
Mouse.      (See   Mice.) 
Mucilage  formation  in  cacti,  226. 


Muck  soils — 

chemical  composition,  22. 

factors  affecting  lime  requirement,  212. 
Mucor  zygotes,  resistance  of,  329. 
Mule  mange,  treatment,  184. 
Mules — 

as    substitutes    for    work    horses    and 
oxen,  573. 

Borna  disease  of,   83. 
Muriate      of      potash.         (See      Potassium 

chlorid.) 
Muridw,  structure  and  classification,  250. 
Muica  domesiica.      (See  House-fly.) 
Muscular   work,   effect    on    hemoglobin    and 

protein   content  of  blood,   205. 
Musculus  complexus,  factor  in  hatching  of 

chicks,  169. 
Mushroom  root  rot,  347. 
Mushrooms — 

culture,   437. 

substitutes  in  Germany,   204. 
Muskmelon  bacterial  wilt,  control,  U.S.D.A., 

245. 
Muskmelons,    variety    tests,    Tex.,    36. 
Mustard  culture,  638. 

Mutation,    studies,    729.      (See  aiso    "Varia- 
tion.) 
Mutations — 

half  and  mass,  studies,  222. 

theoretical  discussion,  67. 
Mycetophilidae,   monograph,    661. 
Mycoplasma  theory,  discussion,  444. 
Mycorrhiza,   notes,   731. 
Mycosphferella,   life  history,  Md.,   151. 
MysocalUs    alhamira    n.     sp.,     description, 

■660. 
Narcissus — 

disease,   studies,   350. 

eelworm  disease,  control,  49,   247. 
Nasturtiums,   breeding  experiments,   222. 
Nasutitermes,  new  genus,  256. 
Nature  study — 

courses  in  Texas,  598. 

elementary  in  Wisconsin,   797. 
National — 

Farmers'  Union,  outline  of  work,  895. 

Forest     Reservation     Commission,     re- 
port, 839. 
Nebraska — 

Station  and  University,  notes,  199,  498, 
700,  899. 

Station,  report,  698. 
Necrobacillosis,   studies,  Wyo.,   179. 
Nectria — 

einna^arina,  notes,  444.   552,  754. 

ditissima,  notes,   246. 
Neleucanui    alhilmea    limitata,   life   history 

and  control,  54. 
Nematodes — 

affecting  clover,  46. 

affecting  coconuts,  551. 

affecting  Narcissus,  49. 

affecting  orange   roots,   48. 

affecting  tomatoes,    control,    47. 

control,  350,  659. 

transference    for    economic    purposes, 
449. 
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Neosymydobius,    new    genus    erection,    U.S. 

D.A.,  758. 
Neotermes,  notes,  256. 
Xeothomasia,  new  name,  U.S.D.A.,  758. 
Xcotoxoptcra  violw  and  its  allies,  54. 
Neotrama,    new    genus    erection,    U.S.D.A., 

758. 
"  Nerve  bacillus,"  studies,  472. 
Xcaomimesa  hawaiienais,  parasitic  ou  sugar 

cane  lcafhopp(>r,  Giil.'. 
Netherlands  Institute  of  Animal  Nutrition, 

notes,  800. 
Nettle  meal,  composition  and  digestibility, 

267. 
Nevada — 

Station,  notes,  498,  700. 

Station,  report.  298. 

University,  notes,  700. 
New  Hampshire — 

Collego  and  Station,  notes,  199,  498. 

Station,  report,  98. 
New  Jersey — 

Alfalfa  Association,  proceedings,  528. 

Stato  I'otato  Association,  proceedings, 
531. 

Stations,  notes,  199. 
New  Jlexico  Station — 

notes,  200. 

report,  397. 
New  York  State  Station — 

notes,  100,  200,  399.  498,  700,  799. 

report  of  director,  .598. 
Nicotln — 

preparations,  analyses.  N.,T.,  37. 

sulphate,  insecticidal  value,  Oreg.,  756. 
Nitragin,  inoculation  of  legumes  with,  217. 
Nitrate — 

Chilean,  as  source  of  potash,  25. 

industry  of  Chile,  728. 

of  ammonia.      (See  Ammonium  nitrate.) 

of  lime,      (."^ee  Calcium  nitrate.) 

of  potash.      (Sec  Potassium  nitrate.) 

of  soda.      (See  Sodium  nitrate.) 

plants.  Government,   need  for  continu- 
ous operation,  25. 

production  from  catalytic  oxidation  of 
ammonia,  816. 

production  in  soils,  HI.,  214  ;  Mo.,  722. 

production,  most  active  periods  of.  111., 
214. 
Nitrates — 

absorption  and  storage  by  Amaranthus, 
225. 

accumulation  in  soils,  excessive,  216. 

as  affected  by  sewage  organisms,  791. 

effect  on  Azotobacter  growth.  Pa.,  514. 

effect  on  color  of  apples,  Oreg.,  145. 

formation  after  clover  and  timothy,  215. 

in    orchard    soil,    determination,    Ind., 
338. 

loss  in  uncropped  land,  19. 

nitrogen  determination  in,  714. 
Nitrification — 

as  affected  by  alliali  salts,  216. 

as  affected  by  soil  molsturo.  Wash.,  722. 

as  affected  by  time  of  year,  124. 

In  semiarid  soils,  215. 


Nitrification — Continued. 

in  soil.s,  velocity  of,  Pa.,  515. 
in  Texas  soils,  Tex.,  724. 
of  ammonium  sulphate,  215. 
of  bone  meal,  215. 
of  dried  blood,  215. 
Nitrites,  carbazol  test  for,  316. 
-Nitrifying   bacteria,    isolation   and   studies, 

216. 
Nitrogen — 

and    hydrogen    mixture,    preparation, 

220. 
availability  in  various  fertilizers,  Ala. 

Col.   135. 
bacteria  fertilizers,  value  of,  221. 
content  of  oats  as  affected  by  fertili- 
zers, 322. 
content  of  soil   as  affected   by  cultiva- 
tion and  fertilization,   Ohio,  725. 
determination,   116. 
determination  in  blood,  205. 
determination    in    nitrates   and    fertili- 
zers,  714. 
determination,    modified    method,     13, 

316. 
distribution  in  soils,  studies,  18. 
fixation — 

by  electric  arc,  323. 

by  green  plants,  430. 

in  Germany,  before  and  after  the 

war,  426. 
processes,  219,  627  ;  U.S.D.A.,  426. 
symbiotic,  relation  to  soil  nitrogen, 
625. 
in  blood,  variability,  265. 
inorganic,   consumption   and   supply   In 

United   States,  425. 
inorganic,  demand  in  United  States,  24. 
inorganic,  supply  in  United  States,  24. 

420. 
lime.      (See  Calcium  cyanamid.) 
loss  from  soil  by  drainage,  19. 
loss  in  liquid  manure,  cause,  323. 
manufacture,   627. 
metabolism,  formation  of  soluble  starch 

in,  525. 
metabolism  of  actinomycetes,  634. 
metabolism  of  leaves,  729. 
metabolism  of  milch  cows,  270. 
nitrate    and    organic,    relative    avail- 
ability, 220. 
nonprotein,  of  blood,  265,  266,  463. 
partition   in   urine   of  races   in    Singa- 
pore, 65. 
Products    Committee,    British,    report, 

218. 
world's  supply,  control  of,  323. 
Nitrogenous  fertilizers — 

comparison,  221,  232,  627  ;  Can.,   727  ; 

La.,  627  ;  N.C.,  427. 
laws  in  Germany,  221. 
Nodule — 

bacteria,  flagellation  of,  43.'>. 
(Sec  also  Bacillus  radicicola,  and  Le- 
gumes, inoculation.) 
production,  notes,  30. 
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North   Carolina — 

College,   notes,   399. 

Station,   report,  496. 
North  Dakota — 

College   and   Station,    notes,   900. 

Station,   report,   397. 
Noarma  apis  in  hive   bees,  59. 
Nuclear  bodies,    nature  and   behavior,   524. 
Nucleic    acid    derivatives,    effect    on    plant 

growth,  514. 
Nursery — 

inspection,   237 ;   Conn.State,   251. 

stock,  imported,  insect  pests  on,  352. 

stock,  nematodes  affecting,  350. 

stock,  selection,   Ohio,   339. 

stock,    snow    smothered,    molding,    840. 
Nut- 
industry,  American,  240. 

industry,  in  Italy,  438. 
Nutrient — 

media.      (iS'ce   Culture   media.) 

solution,     relation    to    composition    of 
cell  sap,  224. 

solutions  as  affected  by  sand,   210. 
Nutrition — 

and  physical  efficiency,   365. 

clinics  and  classes,  167. 

effect  on  diazo  value  of  urine,  368. 

human,  treatise,  261. 

In  Germany  during  the  war,  459. 

laboratory  of  Carnegie  Institution,  re- 
port, 66,  266. 

of  infants,  role  of  vitamins  in,  663. 

role  of  calcium  in,  N.Y.State,  574. 

studies,  763. 

(See  also  Diet,  Metabolism,   Vitamins. 
etc.) 
Nutritive  media,  effect  of  concentration  on 

plants,  523. 
Nut.s — 

culture,  Mich.,  649. 

culture  and  expression  of  oil,   240. 

culture        experiments,        Md.,        143 ; 
U.S.D.A.,  339. 

variety  tests,  U.S.D.A.,  339. 
Nuttallia  equi,  notes,  83. 
Oak- 
diseases,  notes,   754. 

mildew,   effect   on  •seedlings,   241. 
Oaks — 

as  affected  by  sodium  chlorid,   344. 

breeding  experiments,  536. 

natural  regeneration,  cause  of  failure, 
241. 

Stereum  gausapatum  on,  449. 
Oat- 
crown  rust,  biologic  forms,  653. 

diseases,  control,  Tex.,  845. 

Fusarium  disease,  751. 

grass,       tall,       culture       experiments, 
Wash.,  436. 

halo  blight,  studies,  545. 

hulls,   analyses,   N.J.,   672 ;   R.I.,    672 ; 

Vt.,  464. 
rust,  studies,  Iowa,  654. 

scab   organism,  production,  of   conidia, 
545. 


Oat — Continued. 

shorts,  analyses,  Ind.,  867. 
smut,  notes,  445. 
smut,  studies,  Wash.,  750. 
straw,  digestibility,  569. 
straw  for  farm  horses.  Mo.,  775. 
straw,  sugar  content,  671. 

Oats — 

and  peas  as  orchard   cover  crop,  Pa., 

538. 
and  peas  as  spring  forage,  Mo.,  736. 
as  affected   by  carbon   dioxid   in  soils, 

N.Y.Cornell,  813. 
as  affected  by  fineness  of  lime,  325. 
as  hay  crop,  527. 
cost  of  production,  Ohio,  392. 
culture,  Mich.,  639. 
culture   experiments,    824 ;    Ark.,    137 ; 

Mont.,   332,   739 ;   Nebr.,   637  ;   Ohio, 

334  ;  U.S.D.A.,  134. 
culture  in  lead  and  zinc  regions,  513. 
culture  on  peat  soil,  23. 
culture    on    reclaimed     peat    swamps, 

Oreg.,  22. 
fall  planting.  Wash.,  738. 
fertilizer  experiments,  322  ;  Can.,  727  ; 

Minn,    627 ;    N.C.,    424 ;    Okla.,    32 ; 

S.C,  126. 
ground,  analyses,  Vt.,  464. 
irrigation  experiments,  Utah,  230. 
manuring  experiments,  Minn.,  627,  815  ; 

Utah,  218. 
period  of  greatest  nitrate  utilization, 

111.,  215. 
phosphoric  acid  content,  relation  to  fer- 
tilization, 518. 
rotation    experiments,    Okla.,   32 ;   U.S. 

D.A.,  435. 
seed  treatment,  642. 
seeding  experiments,    Ark.,   138 ;    N.C., 

434;    Ohio,    334. 
seeds,  longevity  of,  832. 
V.  rice  meal  as  cattle  feed,  172. 
varieties,  Ariz.,  733  ;  U.S.D.A.,  637. 
variety  tests,  34,  231,  232,  528;  Ark., 

137  ;    Can.,    735 ;    Md.,    134  ;    Minn., 

636,    823 ;    Mo.,    736 ;    N.Dak.,    332 ; 

N.H.,    34 ;    Nev.,    228 ;    Ohio,    334 ; 

Okla.,  32  ;  U.S.D.A.,  134,  639  ;  Wash., 

737 ;  Wyo.,  135. 
wheat  nematode  attacking,  751. 
wheat-head  army  worm  affecting,  54. 
winter,  as  pasture  feed,  U.S.D.A.,  171. 
winter,  variety  tests,  Md.,  134. 
winterkilling,  remedies.  Ark.,  138. 
yields,  829. 

yields  in  Australia,  528. 
Oe'balus  pugnax  on  rice,  U.S.D.A.,  253. 
GEnothera — 

hybrids,  Mendelian  splitting  in  pollen, 

visibility  of,  521. 
inheritance  studies,  729.  818. 
(Enothera  lamarckiana  simplex,  notes,  521. 
OSnotheras  as  nuclear  chimeras,  223. 
(Esophagostoma  columbianum,  notes,  883. 
Offal  content  of  flour,  314. 
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Ohio — 

State  University,  notes,  399,  900. 

Station,  monthly  bulletin,  397,  798. 

Station,  notes,  399,  700,  900. 

Station,  report,  397. 
OXdium — 

leucoconium  on  peach,  349. 

sp.,  new  leaf  diease  of  Hevea,  49. 
Oil- 
cakes, feeding  value,  573. 

cassia,  determination  of  lead  in,  14. 

coconut,  rancidity  of,  201. 

from  coclile-bur,  analyses,  801. 

from  Momordica  seeds,  analyses,  316. 

from  Pappca  seeds,  analyses,  801. 

from   .soy   beans,   composition,   610. 

meal.      (See  Linseed  meal.) 

of  chenopodium,  composition,  502. 

of  Rubleva  multiflda,  analysis,  502. 

palm  disease,  849. 
Oils— 

and  fats,  analyses,  Conn.State,  859. 

and    fnts,    production    from    oil    seed 
plants,  638. 

essential,  from  apples,  711. 

essential,  iodln  number  deflned,  315. 

essential,  substitutes  in  Germany,  204. 

for  lubrication  of  tractor  engines,  se- 
lection, 89. 

hydrogenation.  discussion,  416. 

industry  in  France,  261. 

iron  content,  202. 

lubricating,  effect  of  dilution,  86. 

measurement    of    viscosity    for    wood 
treatment,   283. 

refined,  sampling  and  examination,  805. 

rancidity,  cause  and  nature,  201. 

saponification    number   determinations, 
505. 

substitutes  In  Germany,  204. 

vegetable,  handbook,  240. 

(See  also  Fats,  and  Corn  oil,  Cotton- 
seed oil,  etc.) 
Oklahoma — 

College,  notes,  200,  498. 

Station,  notes,  200,  400,  498. 

Station,   publications  available,  496. 

Station,  report,  98. 
Okra  as  trap  crop  for  cotton  bollworm,  51. 
Oloomargarln,  production,  U.S.D.A.,  179. 
Olive  production  in  Spain,  439. 
Olives — 

canned  ripe,  botulism  from,  865. 

dodder  affecting,  652. 

pollination   experiments,  239. 

ripe,  poisoning,  summary,  168. 

ripe,  processing,  316. 
Olive-wood  ashes,  analyses,  324. 
Onion — 

downy  mildew,  notes,  243. 

market,  U.S.D.A.,  595. 

red  root,  notes,  243. 

Rhizoctonia    disease,     studies.     Wash., 
750. 

seed  production,  Ind.,  339. 
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Onion — Continued. 

smut,  control,  153,  654. 

thrips,  dusting  for,  451. 
Onions — 

anaylses,  03. 

Bermuda,  grades,  U.S.D.A.,  385. 

insects  affecting,  450. 

malnutrition  of,  Ind.,  345. 

northern-grown,    grades   for,   U.S.D.A., 
236. 

.sun-dried  vitamins  B  and  C  In,  63. 
Ontario  Agricultural  College,  notes,  400. 
Oospora  &cabiea.     (See  Potato  scab.) 
Oozotivum  omtiivorum,  studies,  U.S.D.A.,  153. 
Ophiobolus  (jraminis,  notes,  152,  243,  347, 

750. 
Ophthalmia — 

recurrent,  bacterial  flora  in,  472. 

specific,  studies,  472. 
Opius  fletcheri,  parasitism  by,  455. 
Opuntia — 

fulgida,  perennation  and  proliferation 
of  fruit,  328. 

spp.,  studies,  222. 
Orange — 

bud  abortion,  relation  to  June  drop,  247. 

diseases  In  Cuba,  448. 

diseases,  notes,  243. 

Juice,  analyses,  203. 

juice,  antineuritic  and  growth-promot- 
ing value,  460. 

Juice,  antiscorbutic  value,  667. 

Juice,  dried,  antiscorbutic  value,  460. 

Juice,  vitamins  A  and  B  In,  765. 

juice,  vitamin  C  as  affected  by  heat,  567. 

June  drop,  247. 

root  rot,  studies,  48. 

stocks,  studies,  838. 
Oranges — 

beetle  attacking,  456. 

culture  in  Bombay,  745. 

dlgitiform,  notes,  818. 

fumigation  experiments,  54. 

navel,  citrus  blast  affecting,  156. 

spraying  experiments,  157. 

stored,  changes  in  sugar  content,  203. 
Orchard — 

grass,  culture  experiments.  Wash.,  436. 

horse  disease,  473. 

Inspection.     (See  Nursery  inspection.) 

management,    8?,H ;    Ind.,    337 ;    Mich., 
649 ;  Ohio,  340,  648  ;  Oreg.,  145. 

management  in  New  York,  U.S.D.A.,  649. 

management  in  Nova  Scotia,  438. 
Orchards — 

cover  crops   for,   Ind.,  338 ;   Pa.,  538 ; 
Wash.,  743. 

fertilization,  744. 

fertilizer  experiments,  645 ;  Ind.,  337 ; 
Ohio,  339  ;  Oreg.,  145. 

fertilizer  experiments,  interpreting  re- 
sults, 645. 

pruning  experiments,  Ohio,  339. 

rejuvenation,  Ohio,  647. 

shade  crops  v.  fertilizers,  Oreg.,  146. 
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Orchards — Continued. 

spray  schedules,  N.J.,  37  ;  Ohio,  339. 

spraying  experiments,  Ohio,  357. 

spraying  experiments,  cooperative,  833. 

war  devastated,  renovation,  835. 

(See  also  Fruits,  Apples,  Peaches,  etc.) 
Oregon — 

College,  notes,  100,  299,  400. 

Station,  notes.  100,  299. 
Organic — 

compounds,  analysis,  503. 

evolution,  treatise.  521. 

matter  in  soils,  18. 

mixtures,  carbon  determination  in,  414. 
Oriental  peach  moth.     (See  Peach  moth.) 
Onnenis  pygmwa,  notes,     555. 
Ornamental  plants,  shrubs,  or  trees.     (See 

Plants,  Shrubs,  and  Trees.) 
Orthoptera  of  northeastern  America,  851. 
Osmotic  pressure  in  potato  plants,  131. 
Osteomalacia,    relation    to    undernutrition, 

667. 
Osteoporosis,     relation    to    undernutrition, 

667. 
Ostrich  eggs,  absence  of  xenia  in,  776. 
Ox  warbles,  agricultural  importance,  853. 
Oxalates  in  plants,  730. 
Oxalic  acid  production,  mechanism,  112. 
Oxen,  growth  estimation,  371. 
Oysters,  spoilage,  due  to  pink  yeast,  663. 
Oyster-shell  scale,  forms,  in  Illinois,  356. 
Ozonium  omnlvortim,  notes.  652. 
Pachira  insignls,  durability   test   of   wood, 

44. 
Pachyneuron  coccortim,  notes,  252. 
Pachypappelia,  new  name,  U.S.D.A.,  758. 
Paddy.      (See  Rice.) 
Paint — 

protective  value  on  steel,  283. 

white-lead,    for    control    of    apple-tree 
borer,  U.S.D.A.,  762. 
Paints,  suitable  for  bridges,  list,  284. 
Palvwa  langsdorffi^  possible  economic  value, 

40. 
Paleoptis  dloscorew,  notes,  258. 
Palm — 

coconut.      (See  Coconuts.) 

gul  manufacture,  808. 

kernel  cake,  sugar  content,  671. 
Palms — 

and  palm  products  in  Philippines,  443. 

oil,   disease,   849. 

oil,  Fomcs  lucidus  on,  652. 

ornamental,  notes,  U.S.D.A.,  339. 
Palmyra  bud  rot,  notes,  445. 
Pancreas — 

changes  in  deficiency  disease,  664. 

relation  to  diabetes,  370. 
Pwpaipema  nitela.     (See  Stalk  borer.) 
Papaver,  latex  vessels,  function,  525. 
Papaya  disease,  notes,  445,  652. 
Papayas — 

anomalies  of  development,  818. 

coconut  bud  rot  on,  156. 

culture  experiments,  40. 


Paper — 

industry,  discussion,  317. 

making,  chemistry  of,  409. 

making,  possibilities  of  grasses,  317. 

pulp  materials,  Philippine,  841. 

pulp.     (See  Pulpwood  and  Wood  pulp.) 
Pappea  capensis  seeds,  oil  from,  analyses, 

801. 
Pappea  meal,  analyses,  802. 
Paraguay  kernels,  oil  from,  240. 
Paraphorocera  scniU.i,  parasitism   by,    858. 
Parasites,  hymenopterous,  new  species,  662. 

(See    also    Animal    parasites,    Poultry 
parasites,  and  specific  forms.) 
Parasitism  in  plants,  studies,  46. 
Paratyphoid — 

bacilli,  differentation,  785. 

C,  studies,  685. 

enteritidis  group,  studies,  275. 
Paria.  cancellus  on  roses,  362. 
Parldris   hrevipemiis,  notes,  259. 
Paris  green — 

analyses,  N.J.,  37. 

insecticidal  value,  Colo.,  158. 
Parks  and  reserves  in  Maryland,  651. 
Parsnip  web  worm,  notes.  Conn. State,  252. 
Parthenogenesis  in  pear-slug  sawfly,  60. 
Pasteurization.      (See  Milk  and  Cream.) 
Pasture — 

experiments,    cooperative,    Ind.,    331. 

management  experiments.   Wash.,   436. 

V.  barn  for  finishing  steers,  Ky.,  373. 

V.  crops,  relative  labor  income,  92. 
Pastures — 

improvement  in  Rhodesia,  638. 

mixed-grass,  for  dairy  cows,  U.S.D.A., 
468. 

(See  also  Grass  and  Grassland.) 
PatcMa  virginiana.  n.  g.  and  u.  sp.,  U.S.D.A., 

758. 
Pauridia  (n.  g.)   pcregrinxi,  notes,  662. 
Pavements,   concrete,   reinforcing,   790. 

(See  also  Concrete  and  Roads.) 
Paving  block,  granite,  laboratory  tests,  85. 
Pea — 

moth,  life  history  notes,  850. 

moth,  studies  and  control.  Wis.,  257. 

straw,   digestibility,   569. 

straw  for  fattening  cattle,  870. 

straw  for  sheep.  Wash.,  772. 

wilt,  notes,  444. 
Peach — 

aphis,  Indian,  notes,  852. 

as  short-season  fruit,  U.S.D.A.,  595. 

bacterial  leaf  spot,  notes,  Okla.,  36. 

borer,  control,  359  ;   Pa.,  554. 

brown    rot,    control,   238. 

brown  rot,  notes,   349. 

buds,    moisture    content    as    index    of 
hardiness,   39. 

canker,  cause  and  control.  Can.,  847. 

crown  gall,  notes,  246. 

curculio,  control,  238,  743. 

diseases,  control.  111.,  847. 

leaf  curl,  control,  445. 

leaf  curl,  notes,  246. 
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Peach — Continued. 

moth,  ori(  ntal,  control,  558. 

moth,  oriental.  In  Japan,  456. 

moth,  oriental,  notes,  359. 

oldium,  prevention,  .'i49. 

orchard  survey,  Colo.,  144. 

parasite.^,   238. 

scab,  control,  238,  743. 

shot  hole,   notes,  243. 

survey  in  New  Jersey,  835. 

thrips.  dusting  for,  451. 
Peaches — 

culture,   438. 

dusting  V.  spraying,  238,  743. 

fertilizer  i-xperiments,  Oreg.,  145  ;  Pa., 
539. 

inheritance  of  unit  characters,  540. 

spray  calendar,  N.J.,  37. 

spraying  directions,  Ga.,  146. 

spraying  e.xporinieiits.  238  ;  Pa.,  539. 

tliinnin;,'  experiments,  Ohio.  341. 

time  for  transplanting.  Mo.,  142. 

variety  tests,  U.Si.D.A.,  144. 
Peach-sizing  machine,  U.S.D.A.,  836. 
Peanut — 

cake,  sugar  content,  671. 

feed,  analyses,  Vt.,  464. 

feed,  unhulled,  analyses,  Ind.,  69,  867. 

flour,  nutritive  value  as  wheat  supple- 
ment, 763. 

meal,  analyses,  Ind.,  867  ;  N.J..  69. 

meal,  fertilizing  value,  Ala. Col.,  135. 

meal,  nitrogen  availability,  Ala.Col.,  135. 

oil,  sampling,  and  examination,  805. 

rust,  notes,  346. 
Peanuts — 

breeding  experiments,  637. 

culture  and  expression  of  oil,  240. 

culture  experiments,  Tex.,  34. 

fertilizer  experiments,  N.C.,  424. 

steam-cooked,  digestibility,  564. 

variety  tests,  637  ;  Okla.,  32. 
Pear — 

blight,  control,  550. 

borer  in  Japan,  456. 

bread,  digestibility  and  food  value,  64. 

diseases,  control,  111.,  847, 

fire  blight,  notes,  656. 

orchard  survey,  Colo.,  144. 

rust,  immunity  of  a  pear  variety  to,  753. 

scab,  notes,  246. 

slug  sawfly,  parthenogenesis,  60. 

twig  blight,  control,  753. 
Pears — 

abscission  phenomena,  539. 

blossoming  period,  U.S.D.A.,  437. 

breeding  experiments,  Md.,  143. 

effects  of  handling  on  cold  storage,  39. 

fertilizer  experiments,  Oreg.,  145. 

keeping  qualities,  factors  affecting,  2;;.S. 

notching  experiments,  743. 

origin  of,  438. 

ringing  experiments,  742. 

spray  calendar,  N.J.,  37. 

spraying  experiments.  N.Mex.,  3.")8. 

stocks  for,  value  of  different  roots,  745. 


Pears — Continued. 

use  in  bread  making,  64. 
vitamin  B  in,  765. 
Peas — 

analyses,  63. 

and  oats.     {Sec  Oats  and  Peas.) 

as  dry-farm  crop,  Ariz.,  733. 

canned,    heat    resistant    organisms    in, 

Mich.,  114. 
culture  experiments,  829. 
culture  on  peat  soil,  23. 
culture    on    reclaimed    peat    swamps, 

Oreg.,   22. 
field,  as  green  manure,  134. 
field,  as  hay  and  forage,  527. 
field,  use  of  soil  potassium  by,  218. 
field,    variety    tests,    528  ;    Ariz.,    733 ; 

Minn.,  823 ;  Wash.,  737. 
seeding  experiments,  829 ;  Wash.,  738. 
staking,  339. 
variety    tests,    231,    829;    Can.,    735; 

Tex.,  36 ;  U.S.D.A.,  330. 
yields,   829. 
Peat — 

bacterized,  effect  on  plant  growth,  514. 
bogs,  effects  of  liming,  325. 
bogs,  fertilizer  experiments,  23. 
bogs,  sand  covering  for,  23. 
fertilizing  value,  Minn.,  815. 
industrial   utilization,   digest,   129. 
litter  as  affected   by   moisture  in  air, 

323. 
litter  for  conservation  of  liquid  manure, 

423. 
nitrogen  recovery  from,  219. 
soils,    agricultural   value,    Minn.,    420, 

814. 
soils,  chemical  composition,  22. 
soils,   decomposition,   determination   of 

degree,  213. 
soils,  fertilizer  experiments,  N.C.,  424. 
soils,  glacial  drift  as  liming  material 

for,  631. 
sphagnum-covered,    nitrogen    distribu- 
tion, 19. 
studies.   725. 

swamps,  reclamation,  Oreg.,  21. 
treated,  fertilizing  value,  23. 
use  for  soil  improvement,  22. 
(.S'ee  also  Moor  soils.) 
Pecan — 

rosette  in  relation  to  soil  deficiencies, 

48. 
wood  rot,  48. 
Pecans — 

budding  and  grafting.  746. 
culture  experiments,  Md.,  143. 
grades  and  standards,  41. 
patch-budding,  method,  Tex.,  240. 
preparing  for  market,  441. 
time  for  transplanting.  Mo.,  142. 
varieties,  classification,  41,  441. 
Pectin  content  of  Jelly,  616. 
Pectinophora  (jossypieUa^      (See  Cotton  boll- 
worm,  pink.) 
Pediculoidea  ventricosus,  notes,  252. 
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Pediculus.     (See  Lice.) 

Pegomyia  irassicce.     (See  Cabbage-maggot.) 

Pellagra — 

among    war    prisoners    in    Egypt,    863, 
864. 

Studies,  263,  264,  461,  667,  863. 

types  and  treatment,  862. 
Pellicularia  koleroga,  notes,  152. 
Pempheres  affinis,  notes,  450. 
Penicillium — 

glaucum,  formation  of  fruiting  bodies, 
226. 

glaucitm,  notes,  155. 

spp.,  on  moldy  grain,  445. 
Pennsylvania — 

College,  notes,  100,  200,  4&8,  599,  700, 
900. 

Institute   of  Animal   Nutrition,    notes, 
498. 

Station,  notes,  100,  200,  509,  700,  900. 

Station,  report,  598. 
Peonies,  new,  descriptive  list,  240. 
Pepper — 

Chile,  wilt  disease,  N.Mex.,  347. 

die-back,  notes,  444. 

disease,  notes,  45  ;  Ariz.,  749. 
Pepsin  activation  as  afiEected  by  H-ion  con- 
centration, 611. 
Peptone,  preparation,  502. 
Peridermium — 

pini,  control,  755. 

pini,  transmission,  449. 

stroM,  notes,  552. 

(See  also  White  pine  blister  rust.) 
Peridermiums,  sexual  cell  fusions.  Pa.,  544. 
Peridroma  sp.,  notes,  U.S.D.A.,  352. 
Perilmnpus  batavus  n.  sp.,  description,  259. 
Perissopterus  zebra,  notes,  252. 
PerJcinsiella — 

saccharicida,  notes,  450. 

saccharidda,  parasites  of,  6G1. 

viticnsis,  notes,  52. 
Permeability — 

alterations  at  freezing  temperature,  226. 

cell,   relation   to  immunity  production, 
382. 

in  plant  cells,  821. 

studies,  225. 
Peronospora — 

calotheca,  specialization  in,  653. 

n.  spp.,  notes,  653. 

sclileideni,  notes,  243. 

spp.,  descriptions,  248. 

spp.,  viability  in  seed,  550. 
Perrisia  affinis,  on  violets,  661. 
Persimmons,    time   for    transplanting,    Mo., 

142. 
Petroleum  products,  substitution  of  gas  for. 

86. 
Petunia — 

disease,  new,  544. 

fungus  disease,  studies,  447. 

hybrids,  studies,  222. 
Phwnodiscus  wneus,  notes,  252. 
Phakopsora  zizyphi  vulgaris,  notes,  152. 
Phassus  ( ?)  damoor,  notes,  450. 


Phenol — 

determination,  614. 
disinfecting  power,  79. 
Phenological — 

effect  of  the  sea  on  plants,  523. 
observations  in  British  Islands,  17. 
Phenolsulfonphthalein  salts,  efEect  of  phos- 
phates on  color,  313. 
Phlegethontius — 

quingue -maciilattis.      (See  Tobacco 

worm.) 
sexta.     (See  Tomato-worm.) 
Phloroglucin  test  for  formaldehyde,  degree 

of  alkalinity  necessary,  804. 
Pholus  achemoii,  studies,  453. 
Phoma — 

lingam,  notes,  46,  654. 
omnivora,  notes,  243. 
sp.  on  coffee,  247. 
sp.  on  Cupressus,  control,  156. 
Phomopsis  citri,  notes,  550. 
Pliormidium   foveolarum,   effect  of  colored 

lights  on,  526. 
Phorocera  claripennis,  parasitism  by,  759. 
Phosphate — 

of  lime.      (See  Calcium  phosphate.) 
requirement  of  soils,  relation  to  phos- 
phoric acid  in  oats,  519. 
rock,  availability  as  affected  by  leach- 
ing, 427. 
rock,  effect  on  nitrate  production,  111., 

214. 
rock,  fertilizing  value,  817. 

(S'ee    also    Phosphates,    compari- 
son.) 
rock   smelting,   629. 
Phosphates — 

acid   and   native,   relative   availability 

in  presence  of  lime,  26. 
availability,  factors  affecting.  629. 
comparison,    26,    629.    816 ;    Ga.,    136 ; 
La.,    630;    Md.,    122;    Minn.,    815; 
Mo.,  721 ;  Ohio,  324. 
effect  on  action  of  a-crotonic  acid,  131. 
effect    on    colorimetric    values,    of   pH, 

313. 
effect  on  maturity  of  cotton,  Ga.,  137. 
effect  on  nitrification  in  soils,  Tex.,  725. 
insoluble,     effects     of    composting    on 

availability,  Ga.,  127. 
solubility  as  affected  by   lime,  629. 
soluble,  manufacture  and  function,  424. 
(See  also  Superphosphate.) 
Phosphatic — 

fertilizers,  composition  and  action,  26. 
slag,  analyses,   127. 
slag,  fertilizing  value.     (See  also  Phos- 
phates, comparison.) 
slag  for  pasture  improvement,  519. 
slag,  increasing  supplies,  519. 
slag  V.  superphosphate,  Ohio,  324. 
Phos-pho-germs,   fertilizing  value,   27. 
Phospho-organic   reserves   in    green   plants, 

525. 
Phosphoric  acid — 

content  of  oats  as  affected  by  fertili- 
zers, 822. 
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Phosphoric  acid — Continued. 

determination,  115,  804. 

fertilizing  value,  26. 

production  from  phosphate  rock,  629. 

reverted,  fertilizing  value,  428. 

use  in  Bavaria,  629. 
Phosphorus — 

content  of  marsh  soils,  22. 

determination  In  organic  solutions,  204. 

In  butter,  N.Y.Cornell,  469. 

in  apple  trees,  N.H.,  28. 

Income  and  outgo  on  dairy  farms,  23. 

organic,  of  soil,  813. 
Photometer,  tint,  use  with  raw  sugars,  714. 
Photosynthesis — 

development  of  conceptions,  227. 

temperature-coefficient,  132. 
Phototropic  stimulation,  transmission,  132. 
Phototropism — 

relation  to  swarming  of  bees,  851. 

theory  of,  132. 
PhragmiUs   comtnunis   as   emergency   feed, 

170. 
PhtliMimwa  heliopa  on  tobacco,  52. 
Phycotnycca  nitens,  sexuality  of,  524. 
Phyllactinia-  corylea  on  oak,  754. 
Phylloglossum  drummondii,  new  method  of 

reproduction,  130. 
Phyllosticta  sp.  on  snapdragon,  658. 
Phyllotrcta  utana  n.  sp.,  notes,  854. 
Phymatotrichum  omnivorum,  notes,  652. 
Physiology,  chemical,  treatise,  365. 
Phyaodirrma  zea  maydis — 

notes,  243. 

zoospores,  destruction  by  natural  ene- 
mies, 750. 
Phytopathology,    practical   applications    of, 

44. 
Phytophthora — 

cryptogea  n.  sp.,  description,  447. 

faberi,  on  coconut,  156. 

infcstans.     (See  Potato  late  blight.) 

sp.  on  coconut,  151. 

sp.  on  poppy,  49. 

spp.,  notes,  445,  658. 
Picric  acid  for  rock  and  soil  blasting,  480. 
Pickering  sprays,  preparation  and  adhesive 

properties,  U.S.D.A.,  843. 
Picnometer,  description,  806. 
Pig- 
clubs  in  Indiana,  195. 

houses,  concrete,  construction,  90. 
Pigeons — 

behavior,  67. 

effect  of  deficient  diet  on  organs,  369, 
664. 

polyneuritic,    as    affected    by    thyroid 
gland  extract,  865. 

production  of  eye  color  in,  866. 

wild.  Inheritance  in,  67. 
Pigmentation,   relation   of  flavonol  and  an- 
thocyanin  pigments,  632. 

(See  also  Anthocyanin,   and  Color  in- 
heritance.) 
Pigs — 

algaroba  meal  for,  70. 

and  corn,  price  relations,  U.S.D.A.,  694. 


Pigs — Continued. 

as  affected  by  beet  molasses,  180. 
barley  for  fattening,  774,  870;  Okla., 

701. 
birth  weight,  111.,  571. 
bone  glue  for,  173. 
broom  corn  seed  for,  671. 
cassava  meal  v.  sweet  potatoes  for,  71. 
city  bred,  profits,  695. 
color  inheritance,  Iowa,  71. 
dipping  plants,  U.S.D.A.,  688. 
Duroc-Jersey,  history,  71. 
elevator  screenings  for.  Can.,  868. 
feed,  cooperative  buying,  673. 
feeding    experiments,     71,     573,    774 
Ariz.,    772;    Can.,    773;    Ky.,    373 
Mo.,    772;    N.C.,    465;    Nebr.,    673 
Okla.,  70;  Pa.,  572;  U.S.D.A.,  465. 
feeding  with  barley  variously  prepared, 

Okla.,  70. 
garbage  for,  Ky.,  374 ;  Okla.,  70. 
growth  estimation,  371. 
hogging-down  corn,  U.S.D.A.,  466. 
hogging-down  corn  and  soy  beans,  Ky., 

374. 
housing,   485. 
intestinal  worms  in,  384. 
individual    variation    in.    economy    of 

gain,  572. 
judging,  treatise,  697. 
of  southern  Albania,  physical  charac- 
teristics,  173. 
pasturing  experiments,  773 ;  La.,  673  ; 

N.C.,  465  ;  U.S.D.A.,  376,  466. 
raising.  Wash.,  798. 
raising,  crop  rotations  for,  Ohio,  333. 
raising  in  Brazil,  72. 
raising  in  China,  171,  673. 
raising  in  Kansas,  treatise,  72. 
self-feeder  experiments,  71. 
self-feeders  for,  design,  485. 
soy  bean  meal  for,  Ohio,  377. 
sweet  potatoes  v.  cassava  meal  for,  71. 
Toniillo  and  Pjnto  beans  for,  N.Mex., 

377. 
vetch  seed  for,  373. 
wallow   for,   plans,   U.S.D.A.,    688. 
worm  infested,  value  of  medicinal  mix- 
tures, 467. 
young,  immunizing,  083. 
(See  also  Sows  and  Swine.) 
Piles,  sheet,  wood,  solid  v.  laminated,  590. 
Pimento  fungus  disease,  151. 
Pine — 

as  source  of  fiber  and  pulp,  828. 

bacterial  tumers,  studies,  552. 

blister   rust.      (Sec   White   pine   blister 

rust.) 
borer,  ribbed,  studies,  N.Y.Cornell,  855. 
jack,  studies,  U.S.D.A.,  443. 
maritime,  disease  of,  755. 
plantation,   fertilizer  experiments,  24. 
resin,  usufruct  of,  241. 
rust,   control,    755. 
rust,  transmission,  449. 
Scots,  growth  as  affected  by  locality, 
748. 


978 


EXPERIMENT  STATION  RECORD. 


[Vol.  43 


Pine — Continued. 

shoot    moth,    Eui-opean,    parasites    of, 
259. 

sugar,  analysis,  506. 

■western  yellow,  windfall  loss,  841. 

yellow,  analysis,  506. 

(See  also  White  pine.) 
Pineapples,  as  affected  by  ultraviolet  rays. 

731. 
Pink     bollworm.     (/S'ee     Cotton     boUworm, 

pink.) 
Tionca  forficalis,  parasite  of,  858. 
Pipes,  gas,  cement  joints  for,  482. 
Piricularia  oryzw,  notes,  444. 
Pirocyonia  danicli,   stability  and   heredity, 

818. 
Piroplasma — 

(Bahesia)  cabalU,  notes,  83. 

spp.,  affecting  bovines,  883. 

spp.,  notes,  77,  82. 
Piroplasmosis— 

bovine.      (See  Texas  fever.) 

canine,  transmission  in  Prance,  83. 

canine,  transmission  in  Tunis,  84. 

of  the  horse,  83. 
Piroplasms,  classification,  883. 
Pissodes  stroM,  notes.  Conn. State,  251. 
Pistache  collar  disease,  control,  243. 
Pits,  construction  for  manure  conservation, 

423. 
Pituitary — 

body,  changes  in  deficiency  disease,  664. 

feeding  of  white  rats,  effects,  67. 

gland  and  thyroid,  correlation,  770. 
Plwsius  javanus,  notes,  52. 
Plane — 

tree  disease  as  affected  by  dry  weather, 
652. 

trees,  parasites  of,  754. 

Plant- 
analyses  and  fertilizer  requirements  of 

soil,  518. 
assimilation,  theory  of,  526. 
•breeding  in  Ontario,  235. 
breeding,  methods,  535. 

(See  also  Heredity  and  Hybridiza- 
tion.) 
breeding    experiments.       (See    Apples, 
Corn,  Cotton,  Tomatoes,  Wheat,  etc. ) 
cancers,  studies,  242. 
cells,  abnormalities,  732. 
cells,  concentrations  of  electrolytes  in, 

633. 
cells,  lipoids  in,  524. 

(See  also  Cells.) 
chromosomes.     (See  Chromosomes.) 
colloids,  studies,  524. 

disease — 

inspection  in  Jamaica,  48. 
survey,  notes,  Okla.,  44. 

diseases — 

and  pests,  750. 

control,  842. 

development  in  dry  weather,  652. 

dissemination  by  insects,  842. 

effect  of  soil  and  fertilization,  513. 


Plant^Contlnued. 

diseases — continued. 

in  Dutch  East  Indies,  45. 
in  England  and  Wales,  45,  652. 
in  Indiana,  243. 
in  Italy,  346. 
in  Porto  Rico,  544. 
new,  544. 

notes,  N.Y.State,  544. 
perpetuation,  242. 
relation  to  soil  reaction,  513. 
r61e  of  bacteria  in,  444. 
transmission  by  insects,  450. 
(See  also  Pungi  and  different  host 
plants.) 
distribution    in    undrained    depressions 

near  Sacramento,  224. 
ecology  of  Kansas  sand  hills,  731. 
formations  at  different  altitudes,  149. 
growth — 

apparatus  for  measuring,  32. 

as  affected  by  bacterized  peat,  514. 

as  affected  by  carbon  dioxid,  321. 

as  affected  by  light,  431. 

as  affected  by  meteorological  pre- 

nomena,  207. 
as  affected  by  thyroid  constituents, 

225. 
compound-interest  law,  29. 
effect  of  aeration  on  roots,  327. 
function  of  sunshine  in,  U.S.D.A., 

509. 
insterile   soil,   422. 
relation   to   carbon   dioxid,   510. 
relation  to  climatic  control,  431. 
relation  to  soil  reaction,  513. 
studies,  428,  431. 
(See  also  Plants.) 
growth-promoting    substances    in    com- 
posts, 815. 
hybridization  experiments,  535. 
hygiene,   illustrative   material,   635. 
inspection.      (See  Nursery   inspection.) 
lice,  jumping,  of  Palseotropics,  450. 
life  zones,  I'ole  of  sedges  iu,  129. 
metabolism,     carbon  -  nitrogen     ration, 

430. 
parts,  orientation,  studies,  730. 
pathogen    and   host,    differential   stain- 
ing,  444. 
pigmentation.      (See   Pigmentation.) 
production,  course  of  study,  797. 
societies  of  Petoskey-Walloon  Lake  re- 
gion, 523. 
tissues,  semipermeabillty  in,  225. 
tissues,  vitamin  A  extraction  from,  165. 
Plants — 

animals   injurious  to,   152. 

as  affected  by  centrifugal  force,  327. 

as  affected  by  fluorin,  523. 

as  affected  by  gases,  523. 

as  affected  by  organic  substances,  822. 

as  affected  by  winter  of  1916-17,  326. 

as  food  substitutes  in  Germany,  204. 

as    wUd-duck   food    in    Nebraska,   U.S. 

D.A.,  50. 
barium  in,  Ky.,  327. 
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Plants — Continued. 

behavior  of  organic  substances  in,  632. 

chlorophyll  in,  fate  in  autumn,  526. 

classilication   by  cell  nuclei,  524. 

daily  periodicity  in,  820. 

distribution  as  affected  by  solar  radia- 
*tion,  731. 

drug,  culture  in  Argentina,  746. 

drug,  culture  in  France,  746. 

dune,  ash  of,  431. 

dye,  culture  in  Nigeria,  637. 

effect  of  concentration  of  nutritive 
media,  523. 

effect  of  phosphates  on  a-crotonlc  acid 
action,  131. 

fat  production  in,  430. 

fermentation  of  nectar,  730. 

fertility  problems,  521. 

fiber.     («ee  Fiber.) 

flowering  and  fruiting  as  affected  by 
length  of  day,  819. 

flowering,  dictionary  of,  148. 

for  feeding  stuff.s  in  Germany,  170. 

for  Nebra.ska,  list,  240. 

freezing-point  lowering,  studies,  515. 

frozen,  as  affected  by  manner  of  thaw- 
ing, 432. 

green,  nitrogen  fixation  by,  430. 

green,  phospho-organic  salts  in,  525. 

hardening,  nature  of,  643. 

heat  production,  819. 

honey,  American,  259. 

importation,  rules  and  regulations,  U.S. 
D.A.,  741. 

imported  for  trial,  U.S.D.A.,  635. 

inheritance  of  susceptibility  to  para- 
sites, 841. 

iodin  determination,  204. 

iodin  in,  632. 

ionization  of  air  by,  225. 

maritime,  water  economy  of,  223. 

medicinal.      (See  Drug  plants.) 

mucilage  in,  origin,  132. 

new  forms  due  to  half  and  mass  muta- 
tions, 222. 

nitrophile,  around  manure  heaps,  430. 

oil  seed,  culture  In  Germany,  638. 

ornamental,  culture  experiments,  Can., 
741. 

ornamental,  for  Missouri,  838. 

ornamental,  variety  tests.  Can.,  741. 

oxalates  in,  327,  730. 

perennial,  for  hardy  border,  441. 

perennial,  for  Missouri,  838. 

perennial,  old  age  in,  634. 

permeability.     (See  Permeability.) 

phenologlcal  effect  of  bodies  of  water, 
523. 

photosynthesis.     (See  Photosynthesis.) 

phylogenetlc  studies,  818. 

phytochemical  Investigations,  820. 

poisonous,  470,  471. 

poisonous,  U.S.D.A.,  470,  471. 

poisonous,  of  Canada,  Can.,  880. 

poisonous,  of  United  States  and  Canada, 
G49. 


Plants — Continued. 

poisonous,  of  Utah  and  Nevada,   U.S. 
D.A.,  77. 

(See   also   Forage   poisoning,   and 
apeciflo  plants.) 

pollination.     (See  Pollination.) 

prairie,  subterranean  anatomy,  130. 

regeneration,  quantitative  laws  in,  821. 

resistance  to  cold,  226. 

resistance  to  disinfectants,  822. 

respiration.      (See  Respiration.) 

response  to  wireless  stimulation,  526. 

root    cork    in,    ecological    significance, 
732. 

succession  and   distribution    in   Africa, 
326. 

tendril  tips,  regeneration  of,  525. 

toxic  effect  on  one  another,  29,  327. 

transpiration.      (See  Transpiration.) 

transplanting,  fall  v.  spring.  Mo.,  141. 

twining,  contact  sensitivity,  525. 

variation.      (See  Variation.) 

vai'iegated,    non-Mendelian    inheritance 
in,  433. 

variegation  in,  433. 

vegetative  points,  studies,  130. 

•water  as  affected  by  light,  431. 

wild,  uses,  treatise,  649. 

woody.      (See  Woody  plants.) 
Phismodiophora     hrassicm.     (See     Cabbage 

clubroot.) 
Plasmodium — 

falfiparum,  infection  of  Anopheles  lud- 
lovH  with,  854. 

vivax,  infection  of  Anopheles  with,  55. 
Plasmopara   rlbicola    spore.s  as  affected  by 

cuprammonium  washes,  N.H.,  44. 
Plat  experiments — 

heterogeneity  as  factor  affecting  yields, 
526. 

probable  error  in,  527. 
Plathypena  scabra — 

notes,  N.C.,  450. 

on  beans.  Conn. State,  251. 

studies,  759. 
Platyoaster  spp.,  notes,  259. 
Platynata  sp.,   notes,  851. 
Platypus  compositus  on  sweet  potatoes,  163. 
Pleospora  graminea,  notes,  45. 
Plestiothrips  perplexus  on  corn,  Conn. State, 

252. 
Pleuropneumonia — 

bovine,  diagnosis,  786. 

contagious  bovine,  control,  584. 

contagious,   eradication,   U.S.D.A.,  471. 

(See  also  Pneumonia.) 
Pleurotropia  utahensis,  parasitism  by,  U.S. 

D.A.,  260. 
Plowing,   tractor.     (See  Tractor  plowing.) 
Plows — 

motor.  In  France,  289. 

tractor,  light,  design,  288. 
Plum — 

brown  rot,  notes,  45,  349. 

diseases,    control,    III.,    847. 

hog,  durability  tests  of  wood,  44. 

rust,  notes,  45. 
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Plums — 

blossomnlng  period,  U.S.D.A.,  437. 

breeding  oxperiments,  742. 

culture,   Nebr.,   644. 

hardy  varieties,  Minn.,  833. 

in  England,  histories,  744. 

orchard  survey,  Colo.,  144. 

pollination  experiments,  541. 

spray  calendar,  N.J.,  37. 

thinning  experiments,  Ohio,  341. 

variety    tests,    Minn.,    833 ;    U.S.D.A., 
144. 

winter  injury,  U.S.D.A.,  435. 
Pneumococci,  H-ion  concentration  of,  383. 
Pneumococcus  vaccine,  preparation,  76. 
Pneumonia — 

In  Iambs,  studies,  Wyo.,  179. 

verminous,  in  .sheep,  384. 

(See  also  Pleuropneumonia.) 
PodoaphwrOi    leucotricha,    notes,    246,    U.S. 

D.A.,  549. 
Poison  baits  for  grasshoppers,  353. 
Poisonous   plants.      (<S'ee  Forage  poisoning, 

Plants,  poisonous,  and  specific  plants.) 
Polistes  fMWCEnais,  notes,  52. 
Pollen — 

behavior  of,  studies,  328. 

development  in  Cinnamomum,  328. 

nutritive  layer  of,  525. 

types,  phylogenetic  significance,  328. 
Pollination  studies,  237. 

(See  also  specific  plants.) 
Polycotyledony,  evolutionary  status  of,  133. 
Polyneuritis  of  pigeons,  new  term  for,  861. 

(See  also  Vitamin  B.) 
Polyporus — 

pargamenus,  biolog^y  of,  552. 

sp.  on  red  gum,  243. 
Polysaccharids,  new  fungus  destroying,  523. 
Polyzime,  starch  liquefying  power,  503. 
Pomegranate  J\iice,  manufacture,  Calif.,  717. 
Popillia — 

japonica,  life  history  and  control,  558. 

japonica,  notes,  362. 
Poplar — ■ 

bacterial  canker,  treatment,  552. 

disease,  Ariz.,  749. 

disease,  parasitic,  449. 
Poppies — 

culture,  638. 

oriental,  test  of  stock,  240. 
Poppy — 

Iceland,  disease,  control,  49. 

seed  cake  as  cattle  food,  777. 
Population,  relation  to  agricultural  produc- 
tion, 693. 
Poria  hypolateritia^      (See   Fames   pseuclo- 

ferreus.) 
Pork — 

cost  and  price  indexes.  Mo.,  792. 

cost  of  production,  773. 

curing,  shrinkage  as  affected  by  feed, 
N.C.,  465. 

production  as  affected  by  pastures,  773. 
(See  al^o  Pigs.) 

soft,  stuuies,  Fla.,  775. 
PorosagroUs  orthogonia,  notes,  Mont.,  758. 


Porthetria  dispar.     (See  Gipsy  moth.) 
Porto  Rico  Federal  Station,  notes,  100,  600. 
Potash — 

American  sources,  519. 

content   of  oats  as  affected  by  fertil- 
izers, 322. 

deposits  of  Eritrea,  428. 

deposits  of  Spain,  728. 

determination,  115. 

exploration  in  New  Jersey  greensands, 
817. 

fertilizers  in  England,  26. 

fertilizing  value,  Tex.,  33. 

from    feldspar,    processes    for    separa- 
tion, 519. 

from  greonsand  as  affected  by  manure- 
sulphur  composts,  517. 

from  kelp,  630. 

from  wood  ashes,  324. 

German  v.  American,  Ind.,  325. 

in  Texas  lakes,  127. 

methods    of    separation    from    Chilean 
nitrate,  25. 

production  and  use  in  1918,  26. 

production  in  United  States  during  the 
war,  728. 

resources  of  Italy,  728. 

soil,  factors  affecting  availability,  Md., 
121. 

Troua,  fertilizing  value,  S.C,  126. 
Potassium — 

ammonium  nitrate,  action  and  use,  125. 

ammonium    nitrate,    fertilizing    value, 
221. 

carbonate,   fertilizing  value,   23. 

chlorate  as  standardizing  substance,  12. 

chlorid,    effect   on    composition    of    soil 
extracts,   Mich.,   124. 

chlorid,   fertilizing  value,  Wis.,  336. 

content  of  marsh  soils,  22. 

potassium   cyanid,   use  against  subsoil 
nematodes,   47. 

cyanid,  use  for  fumigation  of  oranges, 
5-4. 

determination,  112,  803. 

iodid   for  invert   sugar  determination, 
314. 

magnesium  sulphate,   fertilizing  value, 
126. 

nitrate,  preparation,  126. 

nitrate,  production  in  Chile,   25. 

permanganate,    use   in    nitrogen    deter- 
mination,  116. 

salts,  control  of  importation,  26. 

salts,  effect  on  soil  structure,  516. 

salts,  fertilizing  value,  630. 

salts,    refined,    production    in    United 
States,  26. 

soil,  as  affected  by  sulfoflcation,  517. 

soil,  liberation,  127. 

soil,  utilization  by  intermediary  crops, 
218. 

sulphate,   fertilizing  value,  126 ;  Tex., 
37;   Wis.,  336. 

thiocyanate   for  Invert  sugar  determi- 
nation, 814. 
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Potato — 

beetle,  Colorado,  in  South  Dakota,  850. 

black   rot,    notes,    243. 

black  scurf,  notes.  150. 

blackleg,  notes,  150,  245. 

blackleg,  viabilit.v  of  organism,  054. 

blight,  early,  notes,  152. 

blight,    late,    comparison    with    tomato 

late  blight,  447. 
blight,  late,  notes,  44,  151,  162. 
blight,  late,  remedies,  248. 
blight,  late,  studies,  547. 
blight  on  tomato,  154. 
blights,  notes,  150. 
brown  ring,  notes,  243. 
diseases,  notes,  45,  652. 
diseases  In  British  IsioB,  245. 
flea  beetle  In  South  Dakota,  850. 
Fusarium  wilt,  studies,  447  ;  Ind.,  345. 
hopper  burn,  control,  655. 
insects,  control,  851. 
leaf  roll,  effect  on  tubers,  546. 
leaf  roll,  studies,  154. 
leafhoppers,  studies,  355,  356,  655. 
mosaic  disease,  transmission,  546. 
Rhizoctonia,  control,  547. 
Rhizoctonia.  notes.  47,  243,  652. 
Rhizoctonia,  studies,  Wash.,  749. 
rust,  notes,  346. 
scab,  notes,  243,  652. 
scab,  control.  532,  547,  751. 
scab  organism,  nomenclature,  655. 
scab,  resistant  varieties,  Vt.,  153. 
shipments  for  1919,  U.S.D.A.,  595. 
starch  manufacture,  processes,  808. 
starch,  raw,  digestibility,  365. 
tipburn,  studies,  356;   Ind.,  845;   Vt., 

154. 
tops,  poisoning  of  cows,  180. 
tuber  worm  on  tobacco,  52. 
tubers,  rate  of  desiccation.  845. 
tubers,   spindling  sprout   disease,   Md., 

154. 
wart   disease,    certiflcatioa   of  Immune 

varieties,  47. 
wart  disease,  In  England,  control,  348. 
wart  disease,  notes,  45,  245. 
wart  disease,  resistant  varieties,  245. 
wet  rot,  notes,  248. 
wilt  diseases,  54  f. 
Potatoes — 

American     Giant,     situation     in     New 

York,  531. 
aphids  affecting,  control,  Va.Truck,  451, 
as  affected  by  potassium  salts,  630. 
as  affected  by  sodium  chlorid,  030. 
as  dry-farm  crop,  Ariz.,  733. 
changes   after    frost    kills   vines.    Md.. 

139. 
cost  of  production  In  New  Jersey,  532. 
cross-fertilization,  technique,  829. 
culture  experiments.   234  ;   Minn.,   637, 

823,  824  ;  Mo.,  740 ;  N.Mex.,  832. 
culture,  handbook,  829. 
culture,  losses  from  poor  seed,  531. 
culture  on  peat  soil,  23. 
degeneration  in,  Mont.,  46. 


Potatoes — Continued. 

degeneration,  relation  to  depth  of  eyes, 

531. 
dried,  fat  determination  in,  414. 
effect  of  Bordeaux  mixture  on  plants, 

547. 
effect   of  cold   storage  on   seed   value, 

Md.,  138. 
effect  of  new  location,  Minn.,  636. 
effect  of  reduced  oxygen  on  keeping  qual- 
ity, N.H.,  34. 
effect  of  .soil  electrification,  Ky.,  824. 
fertilizer   experiments,    126,    231,   234, 

532 ;  Can.,  727  ;  Minn.,  627,  824. 
grades,  U.S.D.A.,  335. 
grading  and  inspection,  N.C.,  490. 
hill  selection  experiments,  527. 
insects  affecting,  532,  652. 
iodin  content,  204,  632. 
irri.gatlon    experiments,    N.Mex.,    332 ; 

Utah,  230. 
late,  culture.  Mo.,  740. 
manuring  experiments,  24 ;  Minn.,  627, 

815;  Utah,  218. 
nematodes  affecting,  243,  350. 
osmotic  pressure  in,  131. 
planting  dates,  U.S.D.A.,  485. 
planting,     digging,    and     sorting    ma- 
chines, 188. 
planting  distances,  Idaho,  740. 
protection  in  Quebec,  844. 
raw  and  dried,  vitamin  C  in,  765. 
rotation  experiments,  U.S.D.A.,  435. 
rumors  of  dumping,  U.S.D.A.,  794. 
seed,  as  affected  by  sprout  production, 

Md.,  138. 
seed  certification,  531. 
seed  inspection,  531. 
seed,  irrigated  v.  dry-land,  Idaho,  739. 
seed,  planting  date,  Ohio,  740. 
seed,  preparation,  Mich.,  639. 
seed  production  in  Maine,  532. 
seed  selection.  Wash.,  798. 
seed  stocks,  comparison,  Ind.,  339. 
seed,  treated  v.  untreated,  Minn.,  037. 
seed  treatment,  547,  732 ;  Mich.,  698. 
seed,  whole  v.  cut,  Idaho,  739. 
solanin-containing,  poisoning,  866. 
spraying,  notes,  833, 
spraying  experiments,  356,  447  ;  N.C., 

450;   U.S.D.A.,  843;   Va.Truck,  451. 
sprouting    and     greening,     prevention, 

436. 
sprout    production,    relation    to    seed 

value,  Md.,  138. 
storage  experiments,  436,  830. 
storage  houses,  829. 
storage  methods,  Ariz.,  734. 
thinning  experiments,  531. 
variety  tests,  232,  234  ;  Ariz.,  734  ;  La., 

636;  Minn.,  036,  823;  N.Mex.,  332; 

Nev.,  229  ;  Tex.,  34 ;  U.S.D.A.,  330, 

435;  Wyo..  135. 
vitamin  A  in,  165. 
wound    cork   formation  in   relation    to 

seed  piece  decay,  732. 
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Potatoes — Continued. 

yield  as  afEected  by  late  blight,  44. 

yields,   Ariz.,   734. 
Poultry — 

Black  Orpington,  utility  of  type,  873. 

botulinus  poisoning,  84. 

breeders,  classified  list,  Mont.,  575. 

breeding  contest,  N.J.,  468. 

breeding  contest  at  Vineland,  N.J.,  173. 

breeding  experiments,  Mich.,  674. 

breeding,  pedigree,  675. 

breeds,  comparison,  Can.,  776 ;  Minn., 
871;  N.J.,  173. 

broodlness,    effect    and  '  control,    N..T., 
575. 

broom  corn  seed  for,  671. 

capons  V.   cockerels,   growth  and  feed- 
ing records,  Md.,  574. 

culling,   Wash.,  496. 

culling  equipment.  Wash.,  675. 

diseases.     (See  speciflo  diseases.) 

exports  from  South  Africa,  676. 

farm,  initial  capital  required,  94. 

feeding,  Wash.,  798. 

feeding  experiments.  Can.,  776  ;  N.Mex., 
378. 

feeding  for  egg  production,  174. 

feeds,  analyses,  Ind.,  69,  867  ;  Ky.,  373  ; 
N.J.,  69,  672  ;  R.I.,  672. 

feeds,  Mexican  insects  in,  53. 

feeds,  palatability,  Nebr.,  675. 

feeds,  protein  sources,  Okla.,  73. 

feeds,  potential  acidity  or  alkalinity,  573. 

finishing,  method  of  teaching,  898. 

frozen  fish  for,  Minn.,  674. 

grading  experiment,  N.C.,  467. 

house  equipment,  Wash.,  392. 

houses,  colony,  care,  N.J.,  174. 

houses,  concrete,  construction,  90. 

houses,  multiple  unit  laying,  N.J.,  893. 

houses,  plans,  676  ;  Ind.,  892  ;  Mo.,  790. 

houses,  standard,  N.J.,  188. 

industry  of  Orkney  Islands,  174. 

inheritance  of  egg  characters,  N.T.Cor- 
nell, 872. 

lice  in  Colorado,  660. 

maturity,  factors  affecting,  Nebr.,  675. 

parasites,  control,  N.J.,  787. 

parasites,  transmission,  378. 

raising,  U.S.D.A.,  468. 

raising  in  Canada,  manual,  676. 

raising  in  Maine,  676. 

raising,  treatise,  174,  494. 

range,  care,  N.J.,  174. 

selection  experiments,  Nebr.,  675. 

sunflower  silage  for,  Minn.,  674. 

vermifuges  for,  Okla.,  79. 

yards,  soil  contamination,  378. 
(See  also  Chickens,  Ducks,  Fowls,  Hens, 
Turkeys,  etc.) 
Power — 

on  the  farm,  591. 

transmission  belts,  285,  790. 
Prairie — 

plants,  subterranean  anatomy,  130. 

rice,  culture,  U.S.D.A.,  139. 


Precipitation — 

in  California,  618. 

mackerel   sky   as  prognostic,  U.S.D.A., 
511. 

(See  also  Rainfall,  Snowfall,  etc.) 
Prickly  pear.     (Sec  Cactus.) 
Primroses,  evening,  insects  affecting,  556. 
Primulas,  hardy  and  semlhardy,  list,  240. 
Prodenia — 

eridama,  notes,  557. 

litura,  notes,  52. 
Proflavin,  antiseptic  value,  79. 
Froniocotheca  reichii  on  coconut,  52.  851. 
Proprietary  preparations,  thorapeutic,  470. 
Prorhinotermes,  notes,  256. 
Prosaylcus  phytolymus,  notes,  563. 
Protalbinlc   acid,    gold    number   determina- 
tions, 12. 
Protein — 

animal  v.  vegetable  for  egg  production, 
270. 

color  reaction,  504. 

content  of  blood  as  affected  by  muscu- 
lar work,  265. 

determination  in  urine,  416. 

metabolism    as    affected    by    high    alti- 
tudes, 565. 

source  and  amount  for  hens,  Ky..  871. 

source  in  poultry  feeds,  Okla.,  73. 
Proteins — 

absorption,  studies,  65. 

digestion   as   affected  by   concentration 
of  enzym,  611. 

hydrolysis,  110,  111. 

method  of  analysis,  504. 

of  Georgia  velvet  beans,  410. 

of  green  leaves,  409. 

production  and  consumption  in  United 
States,  61. 

removal  in  blood  analysis,  205. 

vegetable,  studies.  10,  409. 

(See  also  specific  proteins.) 
Protoparoe  cingulata,  notes,  252. 
Protoplasm — 

components  and  colloidal  behavior,  429. 

growth  curves,  525. 

growth  mechanism,  429. 

structure,  132. 
Protozoa  of  New  Jersey  soils,  217. 
Protozoology,  textbook,  659. 
Protrama,    new    genus    erection,    U.S.D.A., 

758. 
Prune — 

brown  rot,  notes,  656. 

orchard  survey,  Colo.,  144. 

orchards,  fertilizer  experiments.  Wash., 
744. 

scale,  notes,  252. 
Prur  o — 

crop  failures,  causes.  Wash.,  745. 

culture.  Wash.,  744. 

fertilizer  experiments.  Wash.,  744. 

stocks  for,  value  of  different  roots,  745. 

vitamin  B  in,  765. 
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Pruning — 

and  economy  of  water,  235. 

effect  on  grapefruit,  439. 

effect  on  lemons,  239. 
Pscudococcus — 

bromclicc,  notes,  52. 

citri.     (Sec  Citrus  mealy  bug.) 

nipw,  notes,  851. 

spp.,  control,  660. 
Pseudogonatoptts    sogatca    n.    sp.,    descrip- 
tion, 857. 
"  Pseudo-inde.x  for  lodin,"  use  of  term,  315. 
Pseu  domo  n  as — 

campiStria  on  cabbage  seedlings,  751. 

citH.      (See  Citrus  canker.) 

juglandis,  control,  350. 

phaseoli,  notes,  652. 

polysaccharidarttm  n.  sp.,  studies,  524. 

radicicola.     (See  Bacillus  radicicola. ) 
Psocids,  control,  U.S.D.A.,  53. 
Psylla — 

isitis,  notes,  461. 

mali,  occurrence  in  Nova  Scotia,  850. 
Psyllldse,  new  genera  and  species,  keys,  450. 
Puccinia — 

antirrhini,  notes,  841. 

aspaiagi.     (See  Asparagus  rust.) 

coronata,  biologic  forms,  653. 

glumarum,  notes,  45. 

graminis,  notes,  45,  347. 

graminis,  studies,   Iowa,  653. 

graminis  tritici,  notes,  546. 

malvacearum    and    mycoplasm    theory, 
444. 

phakopsoroides  n.  sp.,  description,  244. 

spp.  and  Undo  sp.  comparison,  244. 

spp.,  morphological  study,  844. 

spp.  notes.  346. 

spp.,  temperature  of  spore  germination. 
N.H.,   842. 

subnitens  and  secial  hosts,  444. 
Pullets — 

care  in  summer,  N.J.,  174. 

egg    production    and    broodiness,    N.J., 
173. 

(Bee  also  Hens.) 
Pulmonary  disease,  relation  to  Ascaris,  80. 
Pulpwood — 

American,  650. 

fungi  attacking,  651. 

(See  aluo  Wood  pulp  and  Paper-making 
materials.) 
Pulse,  as  affected  by  high  altitudes,  565. 
Purdue  University  and  Station,  notes,  198, 

398,  799. 
Pycnidla,  origin  and  development,  226. 
Pyotherapy,  review  of  literature,  580. 
Pyrauata — 

ainsllei,  studies,  Conn.State,  251. 

caffreii,  n,  sp.,  description,  661. 

nubilalis,  notes.  Mo.,  759. 

nubiialis  on  broom  corn,  161. 

nubilalis,  parasites  of,  858. 

spp.,  distinguishing  characters,  661. 
Pyrhellometer,   Callendar,   notes,   U.S.D.A., 
718. 


Pyrldln    sulphate,   cause   of  caking  in  am- 
monium .sulphate,  25. 
Pythium — 

butleri  n.  sp.,  notes,  445. 

grncile,  notes,  652. 

palmivoruTrij  notes,  445. 
Quarantine — 

orders,  horticultural,  of  California,  741. 

work  with  green  Japanese  beetle,  362. 
Quaylea   (n.  g.)   aliena,  notes,  662. 
Quebracho  logs,  exports  from  Argentina,  95. 
Quince  diseases,  control,  544  ;  111.,   847. 
Quinces — 

spray  calendar,  N.J.,  37. 

variety  tests,  Md.,  143. 
Rabbit- 
diseases,  887. 

meat,  digestibility,  U.S.D.A.,  365. 

meat,  recipes,  U.S.D.A.,  365,  378. 
Rabbits — 

as  affected  by  vitamin  deficiency,  369, 

care  and  management,  873. 

exhibition  standard.s,  575. 

feeding  experiments.  Wash.,  676. 

protection   of   fruit   trees   from,    Ohio, 
340. 

raising,  U.S.D.A.,  378. 

raising  for  skins.  Can.,  873. 

treatise,  174. 
Rabies  virus — 

effect  of  ether  on,  81. 

preservation,  methods,  583. 
Radiation — 

nocturnal,   intensity  at  high  altitudes, 
718, 

solar,  in  relation  to  plant  distribution, 
731. 

solar,  measurements,  U.S.D.A.,  719. 

solar,  observations,  U.S.D.A.,  117. 

solar,  variation  in,  effect  on  weather,  809. 

solar,  world  obsei-vatories  for,  U.S.D.A., 
719. 
Radishes — 

carbon-nitrogen  ratio  for,  430. 

culture,  638. 

root  development,  834. 

variety  tests,  Tex.,  36. 
Rain — • 

absorption,  factors  affecting.  Mo.,  721, 

effect  on  boll  weevil  poisoning,  162. 

effect  on  sprays,  657. 

fertilizing  value.  Can.,  728. 
Rainfall — 

as  affected  by  large  reservoir,  U.S.D.A., 
119. 

as  affected  by  lunar  periods,  417. 

data   for  determining  road  conditions, 
U.S.D.A.,  117, 

effect  on  critical  periods  of  plant  growth, 
207. 

effect  on  nitrate  loss  by  drainage,  19. 

effect  on  wheat  yield  in  Australia,  208. 

of  Australia,  208,  319. 

of  California,  209. 

of  South  America,  forecasting,  418, 

of  Soutb  Dakoto,  619. 
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Rainfall — Continued. 

of  Sweden,  231. 

of  Tunis,  sca.sonal  distribution,  18, 

of  Utaii,  Utah.  230. 

of  world,  810. 

papers  on,  U.S.D.A.,  718. 

relation  to  grazing  rate,  U.S.D.A.,  717. 

(See  also  Precipitation.) 
Raisin    grapes,    drying,     factors    affecting, 

Calif.,  715. 
Raisins,    stomming,    seeding,    and    packing, 

Calif,  716. 
Ramie,  analyses,  617. 
Ramularia  cerea,  notes,  544. 
Range  plants,  poisonous  to  live  stock,  Nev., 
273. 

(See    also    Forage    poisoning,    Flants, 
poisonous,   and  specific  plants.) 
Ranges  of  Great  Plains,  carrying  capacity, 

522. 
Rape — 

as  forage  crop,  527. 

culture,   638. 

straw,  digestibility,  569. 

use  of  soil  potassium  by,  218. 

winter,  treatise,  234. 
Rapeseed  oil  production,  234. 
Raspberries — 

American,  origin,  439. 

breeding  experiments,  536,  742. 

culture  and  marketing,  40. 

effect    of    temperature    on    wounding, 
U.S.D.A.,   39. 

new  varieties,  438. 
Raspberry  diseases,  control.  111.,  847. 
Rats — 

as  enemies  of  man,  250. 

entozoa  of,  457. 

exhibition  standards,  575. 

protozoal  parasites  of,  883. 

white,      effect     of     feeding     pituitary 
glands,   67. 

(See  also  Rodents.) 
Razoumofskya  spp.,  biology  and  significance, 

821. 
Reclamation — 

and  irrigation  in  Argentina,  477. 

projects,  U.S.D.A.,  435. 
Reconstruction  in  Belgium,  292. 
Red  dog  flour.      (See  Flour,  red  dog.) 
Red  spider  mite — 

as  affected  by  freeze  of  1917,  555. 

on  avocado,  851. 

on  avocado,  control,  53,  255. 

on  cotton,  U.S.D.A.,  352. 
Redtop,  culture  experiments,  Wash.,  436. 
Reductase  test  for  milk,  271. 
Redwood,  analysis,  506. 
Refrigeration   in   transportation   of  perish- 
able products,  339. 
Refrigerator — 

car,  standard,  description,  90. 

iceless,  as  inoculation  chamber,  444. 
Reindeer — 

domestication,  172. 

moss,  digestion  coefficients,  266. 

nomadism,  notes,  172. 


Remedies,  new  and  nonofflcial,  470. 
Rosparch,    agricultural.      (Sec    Agricultural 

research.) 
Reservoirs,  algal  growths  in,  treatment,  479. 
Resin,   formation    and    flow,    factors   affect- 
ing, 241. 
Resins — 

dark-colored,   determination   of  saponi- 
fication number,   15. 

iron  content,   202. 

substitutes  in  Germany,  204. 
Respiration — 

and  antagonism,  studies,  820. 

as  affected  by  high  altitudes,  565. 

chamber  at  New  Haven  Hospital,  370. 

chamber  for  large  animals,  266. 

chambers,  description,  166. 

in  plants  as  source  of  heat,  819. 

in  plants,  measuring,  431. 

in  plants,  studies,   820. 
Restaurant  economics  in  England.  663. 
Retlculitermes,    new    species    and    variety, 

256. 
Rhabdocncmis   obscura  on   sugar    cane,    52. 
Rhaf/ium  lineatum,  notes,  N.Y.Cornell,  855. 
I'liagoletis  pomonella.      (See  Apple  maggot.) 
Rhinoceros     beetle     injurious     to     coconut 

palm,  57. 
Rhipicephalus — 

appendtculatiis,  life  history,  582. 

bursa,  notes,  8.3. 

sanguineus,  notes,  83,  84. 
Rhizoctonia,  studies.  Wash.,  749. 
Rhigoctonia — 

solani,  notes,   444. 

solani  on  tobacco,  246. 

solani  on  tomato,  154. 

sp.  on  greenhouse  lettuce,  Ky.,  845. 

spp.,  notes,  652. 

violacea,  notes,   347. 

violacea  on  alfalfa,  244. 
Rhizopertha  dominica,  notes,  253,  254. 
Rhode  Island — 

college,  notes,  600,  700. 

Station,  notes,  400,   700. 
Rhodes     grass,     culture     experiments    and 

variety  tests,  U.S.D.A.,  134. 
Rhodnius    bretheai,    n.     sp.,     life    history 

studies,  57. 
Rhododendron,  new  species,  838. 
Rhopcea  spp.  on  sugar  cane,  52. 
Rhopaloslphoninus,    new    genus,     erection, 

U.S.D.A.,   758. 
Rhopalosiphutn  violw  and  allied  form,  54. 
Rhubarb — 

analyses,  63. 

root  rot,   notes,   243. 

varieties,  variation  in.  Pa.,  537. 
Rhynchophora  on  sweet  potatoes,  163. 
Rhyphus  punctatus,   chemotropic   response, 

554. 
Rhyssella,  new  genus,  erection,  857. 
Ribes,  eradication  by  chemicals,  246,   248, 
249. 

(See  also  Currants  and  Gooseberries.) 
Ribs,  scorbutic  beading  of,  369. 
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Rice — 

beans  as  green  mulch  for  bananas,  532. 
blast,  notes,  444. 

bran,  analyses,  Ind.,  807 ;  Ky.,  373. 
bug,  summary  of  information,  550. 
corn  rootworm  aflfecting,  U.S.D.A.,  253. 
cultivation,     meclianicai,     experiments, 

484. 
culture  in  British  Guiana,  532. 
fertilizer  experiments,  425  ;  Tex.,  229. 
insects    affecting,    52,    252;    U.S.D.A., 

252. 
irrigation,  rOle  of  tides  in,  689. 
leafhoppers,  parasites  of,  857. 
meal,  feeding  value,  172. 
meal  v.  oats  as  cattle  feed,  172. 
milleil,    proposed   standards,    D.S.D.A., 

830. 
prairie,  culture,   U.S.D.A.,  139. 
production  in  Brazil,  292. 
seeding  experiments,  Tex.,  229. 
stalk  borer,  notes,  U.S.D.A.,  253. 
stem  borer,  notes,  52. 
straw  as  mulch  for  sugar  cane,  532. 
ufra  disease,  444,  652. 
Ustilaginoidea  sp.  affecting,  45. 
variety  tests,  Tex..  229. 
water    weevil,   investigation,    U.S.D.A., 

252. 
weevil  as  affected  by  air-tight  storage, 

254. 
weevil,  notes,  563. 
weevil,  paper  on,  51. 
weevil,   vitality   and   rate   of   Increase, 

254. 
wild,  culture  and  germination  studies. 

Can.,  335. 
RIcinus.      (See  Castor  beans.) 
Rickets — 

as  a  deficiency  disease,  166. 
beading  of  ribs  in,  369. 
diagonls,  value  of  craniotabes  In,  369. 
studies,    264,   664. 
ninderppst,  inheritance  of  immunity,  583. 
River      measurement.      (See     Stream     llow 

measurement.) 
Road — ■ 

conditions,    determining   from    rainfall 

data,  U.S.D.A.,  117. 
development  in  California,  889. 
law  in  Ijouisiana,  85. 
maps  for  public  u.sc,  D.S.D.A.,  387. 
materials,    bituminous,    consistency    of, 

U.S.D.A.,    387. 
matf^rials,   bituminous,   treatise,   186. 
materials,    tests,    482,    889 ;    U.S.D.A., 

387. 
oils,  asphalt  content,  U.S.D.A.,  698. 
surfaces,  design,  U.S.D..\.,  387. 
traction,    mechanincal,    types    of    ve- 
hicles, 484. 
work,  winter,  U.S.D.A.,  689. 
Roads — 

administration,  U.S.D.A.,  387. 
administration   in   Argentina,  388. 
administration  in  Connecticut.  481. 
administration  In  Kansas,  889. 


Road.s — Continued. 

administration  in   Louisiana,  85. 
administration    In    Michigan,   481. 
administration  in  Minnesota,  591. 
administration  in  New  York,  890. 
administration  in  Vermont,  591. 
adminintratlon  in  Virginia,  890. 
classification     by     Bureau     of     Public 

Roads,  284. 
construction — 

and    maintenance,    481 ;    U.S.D.A., 

186. 
and    maintenance,    motor   vehicles' 

share,  U.S.D.A.,  186. 
contract  bonds  for,  D.S.D.A.,  387. 
cooperation  of  railroads,  U.S.D.A., 

186. 
field  manual,  284. 
handling  Federal  equipment,   U.S. 

D.A.,  591. 
in  the  Ozarks,  481. 
surplus    war    materials    for,    U.S. 

D.A.,  591. 
treatise,  481. 

value  of  top  soil  as  base,  185. 
vertical    curves,    short   method    of 
computing,  284. 
country,  foundation  types  for,  85. 
cross   sections,    method   of   computing, 

U.S.D.A.,  388. 
drainage   structures,    design,    U.S.D.A., 

387. 
Federal  aid  types,  U.S.D.A.,  790. 
grass,  injury  from  mole  crickets,  53. 
improved,  economic  value,  284. 
In  the  National  Forests,  U.S.D.A.,  442, 

790. 
Iowa,  tonnage  of  traffic,  284. 
macadam     and     gravel,     bituminous 

treated,  U.S.D.A.,  689. 
papers    on,    U.S.D.A.,    186,    387,    591, 

689,  790. 
public,    in    Quebec,    historical   develop- 
ment, 85. 
relation  to  motor  truck  operating  cost, 

85. 
suhgrade  investigations,  U.S.D..\.,  591. 
Robins,  winter  and  summer,  Ohio,  351. 
Rock — 

at  Iron   Canyon  dam   site,   bearing  ca- 
pacity, 889. 
blasting,  dynamite  for,  480. 
for  road  building.    (Sec  Road  materials.) 
phosphate.     (See  Phosphate.) 
Rodents  in  Australia,  Internal  parasites  of, 
457. 

(See  also  Mice  and  Rats.) 
/'oeatcUa  cancellata,  immunity  of  pear  va- 
riety to,  753. 
Root — 

cellars,  concrete,  construction,  90. 

cork   in    plants,   ecological   significance, 

732. 
knot,  control,  551. 
nodules.      (.SVe  Nodule  bacteria.) 
rot  control,  U.S.D.A.,  153. 
tips,  absorption  of  minerals  by,  730, 
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Root  crops — 

culture  experiments,  528  ;  Minn.,  823. 
culture  in  Nigeria,  637. 
paper  on,  Wash.,  197. 
storage  experiments,  N.H.,  86. 
variety  tests,  Can.,  735  ;  Minn.,  824. 
(See  also  special  crops.) 
Roots — 

anatomical  modifications,  732. 
artificial  budding,  634. 
banding  and  forking  in,  732, 
development  in  relation  to  lime  in  soil, 

623. 
etching  effect  on  marble,  422. 
resting  period,  634. 
water  absorption  region,  526. 
Rose — 

aphids,  studies,  Me.,  159. 
beetle,  Japanese,  notes,  52. 
canker,   753. 

diseases  in  Trinidad,  152. 
graft  disease,  studies,  753. 
Roses — 

climbing,  culture,  838. 
for  Nebraska,  list,  240. 
for  Yuma  region,  U.S.D.A.,  339. 
mildew-resistant    varieties,    247. 
propagation  and  culture,  240. 
strawberry   rootworm  on,   362. 
RosirelJa  coffew  on  pimento,  151. 
Rotation — 

fertilizer  experiments,  Can.,  727  ;   Ky., 

814  ;  Ohio,  322,  726. 
of  crops,  Md.,  133  ;  U.S.D.A.,  134. 
of  crops,  alfalfa  in,  721. 
of  crops,  effect  on  soil  moisture,  210. 
of  crops  for  hog  farm,  Ohio,  333. 
of  crops  on  bog  soils,  231. 
of  crops  on  Palouse  silt  loam,   Idaho. 

227. 
of  crops  under  irrigation,  Nebr.,  637. 
with  and  without  legumes,  as  affected 
by  lime,  128. 
Roughages,  process  for  reducing  fiber   con- 
tent, 868. 
Rubber — 

bark  rot,  prevention,  658. 
brown  bast,  cause,  659. 
brown  bast,  notes,  445. 
brown  bast,  treatment,  552. 
coconut  bud  rot  on,  156. 
culture  experiments  in  Uganda,  344. 
diseases  in  Federated  Malay  States,  45. 
diseases  in   India,   658. 
diseases  in  Uganda,  remedies,  350. 
diseases,  notes,  445. 
in  French  colonies,  papers  on,  344. 
in  West  Africa,   improvement,  149. 
industry  in  Brazil,  344. 
latex,  effect  of  heavy  tapping  on  com- 
position, 43. 
latex  rings,  studies,  43. 
latex,  variation  in  rubber  content,  31. 
leaf  disease,  new,  in  Java,  49. 
plantations  in  Netherlands  India.  748. 
planters,  courses  for  training,  6.59. 


Rubber — Continued. 

root  disease,  notes,  653. 

selection  experiments,  748. 

substitutes  in  Germany,  204. 

tapping  experiments,  43,  344,  748,  841. 

tapping  methods,  344. 

tapping  rot,  remedies,  G58. 

yields,   variation   in   and   improvement, 
31. 
Rubwva  multifida,  essential  oil  from,  502. 
Rumen — 

atony  of,  780. 

feed,  composition  and  digestibility,  207. 
Run-off  as  affected  by  cropping  and  cultiva- 
tion. Mo.,  721. 
Rural — 

communities,      child-welfare     teaching, 
694. 

communities,  list  of  publications,  595. 

communities,  treatise,  894. 

credit.      ( See  Agricultural  credit. ) 

development,  methods  and  policies,  894. 

economics  in  India,  292. 

juvenile  court,  problems,  294. 

labor.      (Kce  Agricultural  labor.) 

life  in  England,  organization,  487. 

life  in  France,  papers  on,  292. 

life  in  India,  293. 

reconstruction.       (See  Reconstruction.) 

schools.      (See  Schools,  rural.) 

science,  textbook,  195. 

service,  training  for.  495. 

socialization,  91. 

(See  also  Community  and  Country.) 

RUBt — 

mite,  effect  of  freeze  of  1917.  555. 

spores,     temperature    of    germination, 
N.H.,  842. 
Rusts — 

of  Delaware,  list,  328. 

studies,  Iowa.  654. 

(See  also  Cereal,  Wheat,  etc.) 
Rutabagas.      (See  Swedes.) 
Rutgers  College,  notes,  199,  799. 
Rye — 

and  vetch  as  fall  forage,  JIo..  736. 

as  green  manure,  U.S.D.A..  134. 

bran,  analyses,  N.J.,  69.  672. 

culture  experiments,  Ariz.,  733. 

culture  on  peat  soil,  23. 

diseases,  control,  Tex.,  845. 

fall  planting.  Wash..  738. 

feed,  analyses,  R.I..  672. 

fertilizer  experiments,  126. 

grass,     Italian,     culture     ixperiments. 
Wash.,  436. 

inheritance  of  albinism,  132. 

leaf  rust,   studies,   Ind.,   345. 

middlings,     analyses,     867 ;     Ind.,     69. 
867;  Ky.,  .373;  N..T..  69,  672. 

mixed  fof^d,  analyses,  Ky.,  "7". 

red  dog,  analyses,  867. 

sawfly.  black  grain-stem.  U.S.D.A.,  363. 

scab   organism,   production   of   conidia, 
545. 

smut,  notes,  445, 
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Rye — Continued. 

straw,  diRestibility,  569. 

straw,     hydrolyzed,     digestion,     coeffi- 
cients, 267. 

varieties,   N.C.,   434. 

variety  tests,  231.  232,  528  ;  Can..  735  ; 
Minn.,  823  ;  N.  Dais.,  3:52  ;  Oltla.,  32. 

wheat  nematode  attacking.  751. 

winter,     culture     experiments,     Mont., 
332. 

winter,     seeding    experiments,     Minn., 
823. 

yield  in  Australia,  528. 
Saccharin — 

In  foods,  determination,  115. 

tablets,  chemical  changes   in,  12. 

use  of,  N.Dak.,  368. 
Saffron,  culture  in  Macedonia,  746. 
Sailors.      (See  Service  men.) 
Sal— 

as  affected  by  badly  aerated  soils,  448. 

natural  reproduction,  543. 

root  rot  Inoculations,  652. 

seedlings,  growth  of,  543. 
Salad  plants,  culture  on  seashores.  523. 
Salads,  substitutes  in  Germany,  204. 
Salep,  mannan  of,  utilization,  366. 
Salt- 
impurities,  effects  on  fish  salting.  663. 

in  poison  bait  for  grasshoppers,  354. 

metabolism,    as    affected    by    high    alti- 
tudes, 566. 

rock,  effect  on  live  stumps,  281. 
Saltpeter.     (See  Potassium  nitrate  and  So- 
dium nitrate.) 
Salts — 

antagonistic,    effects   on    respiration   of 
organisms,  820. 

crude  mixed,  potash  content,  26. 

double,  equilibrium  concentration,  25. 

from  evaporation  of  soil  extract.  625. 
Salvarsan.  disinfecting  power,  79. 
San  Jos6  scale — 

control,  Ohio,  356. 

notes.  Mo.,  758. 
Sanbornia  juniperi,  n.g.  and  n.sp.,  U.S.D.A., 

758. 
Sand — 

covering  for  peat  bogs,  23. 

dunes,  ash  of  plants  from,  431. 

dunes,   forestatlon  methods,   651. 

effect    on    reaction    of    nutrient    solu- 
tions, 210. 

hills  of  Kansas,  studies,  731. 

horizontal  pressure,  889. 

wet,  angle  of  repose,  122. 
Sandal  spike  disease,  448. 
Sannlnoidea   exitloaa.      (See  Peach   borer.) 
Sap.     (See  Osmotic  pressure.) 
Saperda    Candida.      (See    Apple-tree    borer, 

round-headed.) 
Saponin,  value  in   lime-sulphur  wash,  340. 
Sarcocystis  tenella,  studies,  Wyo.,  786. 
Sarcopaylla  gaUln<ic€w,  notes,  Okla.,  587. 
Barooptes  scahiei  stiis,  notes,  r.S.D..\.,  088. 
Sardines,  bacteriology.  111. 
Sauce,  Indochinese  fish,  condensed,  458. 


Sauerkraut  production    controlled    by  heat, 

616. 
Sawflies,  differentiation,  U.S.D.A.,  363. 
Sawflj' — 

black   grain-stem   of   Europe,    U.S.D.A., 
363. 

western   grass-stem,   studies,   U.S.D.A., 
259. 
Scabies.       (See     Hog,      Horse     and     Mule 

mange,  and  Cattle  and  Sheep  scab.) 
Scale  insects — 

affecting  mango  in  Florida,  54. 

of  Santa  Cruz  Peninsula,  lists,  851. 

(See  also  specifto  insects.) 
Scalecide,  fungicidal  value,  Mass.,  155. 
Scapteriscus — 

didactj/lus,  notes,  53. 

vicintis,  notes,  159. 
ScMstocerca  spp.,  life  history,  159. 
SchoenoMus  Upun-ctifer,  notes,  52. 
School — 

districts,  rural,  social  surveys  of,  598. 

gardening  hints,   797. 

gardening  in  Los  Angeles,  795. 
(See  also  Gardening.) 

gardens,  value,  796,  898. 

lunch  project,   663. 
Schools — 

agricultural.      (See   Agricultural 
schools.) 

elementary,  lessons  on  food  values,  97. 

home    economics,    administration,    494. 

rural,  arithmetic  problems  for,  495. 

rural,  conditions  in  Ohio,  898. 

rural,  consolidation,  297. 

rural,   reorganization,  U.S.D.A.,   492. 

vocational.      (See  Vocational  schools.) 
Scientific    institutions,    research    spirit    in, 

Texas,  496. 
Scientists,  Government,  conditions  of  serv- 
ice,  798. 
Sclerospora   pJHIippiiiensi.s    n.    sp.,    descrip- 
tion, 545. 
Sclerotinia  fruit  rot  on  tomato,  Md.,  151. 
Sclerotin  ia — 

Ubertiana  on   greenhouse   lettuce,   Ky., 
845. 

libertiwna,  studies,  247. 

ricini,   n.    sp.,    description,    849. 

sp.  on  tomato,  154. 

spp.,  notes,  152,  246. 

trifoUorum,  notes,  46. 
Sclerotium  sp.  on  ca.stor  bean,  45. 
Scnlia  manila,  notes,  52. 
Screen  wire,  durability  tests.  Wyo.,  189. 
Screenings,  recleaned,  feeding  value,  774. 
Scrophulariacese,   specialization    of   Perono- 

spora  on,  247. 
Scurvy — 

among  troops  in  Mesopotamia,  262,  263. 

beading  of  ribs  in,  369. 

infantile,  studies,  667. 

studies,  461,  567,  568. 

(See  also  Vitamin  C.) 
Seaweed,    gi'ound,    fertilizing    value,    Can., 

727. 
Secretin,  effect  on  metabolism,  369. 
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Sedges,    r61e    In    Colorado    plant   communi- 
ties, 129. 
Sedoheptose,  new  sugar  from,  801. 
Hedum  spectabile,  new   sugar   from,   801. 
Seed- 
bed diseases,  150. 

diseases,  studies,  Md.,  151. 

inspection,  Vt,  437. 

inspection  in  Sweden,  35. 

Inspection,  value  to  farmer,  U.S.D.A., 
437. 

law  in  Colorado,  Colo.,  337. 

law  in  Maine,  Me.,  337. 

sampling  device,  U.S.D.A.,  642. 

tester,    rag   doll    and  germinator   box, 
Ind.,  135. 

testing  in  England  and  Wales,  642. 

testing  station  at  Copenhagen,  832. 

treatment,    846. 

treatment  for  grain  smut,  244. 

treatment  for  onion  smut,  153. 

treatment,  presoak  method,  844. 
Seed-bed  preparation,  321. 
Seeding     machine     for     different     seeding 

widths,   691. 
Seedlings,    growth   as   affected    by    reaction 

of  solution,  524. 
Seeds — 

differentiation  by  serum  reactions,  206. 

Dutch,  urease  content,  802. 

effects    of    physiological    condition    on 
growth  and  yield,  224. 

germination,  effect  of  reaction  of  solu- 
tion, 524. 

gei-mination  tests,  N.H.,  35. 

imported  for  trial,  U.S.D.A.,  635. 

longevity   of,   832. 

oil.      (.^ee   Oil.) 

paired,  of  cockelbur,  germination,  431. 

urease  content,   10. 
Self-feeder  for  pigs,  71,  485. 
Sepsis,  treatment  with  horse  serum,  684. 
Septic  tank  for  farm  sewage  disposal,  893. 
Septicemia,  hemorrhagic — 

in  swine,  Ind.,  385. 

treatment  with  flavin,  79. 

V.  hog  cholera,  683. 

value  of  commercial  vaccines  and  bac- 
terins  for,  Nebr.,  882. 
Sept  or ia — 

consimilis  on  greenhouse  lettuce,  Ky., 
845. 

f/lumarmn,  studies.  Can.,  750. 

lycopersici,  notes,  154  ;  Md.,  151. 

lycoperaici  on  tomato,  243,  244. 

rlwina,  description,  49. 
Sericulture,  possibility  in  America,  557. 
Serum — 

physiology,     international      catalogue, 
227. 

reactions  for  tests  of  seeds  and  feed- 
ing stuffs,  206. 
Serums — 

administration    by    respiratory    tract, 
581. 

agglutinating,   as   affected   by  an    elec- 
tric current,  781. 


Serums — Continued, 

antitoxic,   studies,  76. 

as  new  and  nonofflcial  remedies,  470. 

guinea    pig,    complement-deficient,   273. 

horse,   for   human   septic  wounds,   684. 

immune,  coagglutinins  in,  581. 

immune,  complement  deviation  in,  382. 

{See  also  Antiserum.) 
Service  men — 

agricultural  instruction  for,  93,  395. 

agricultural  opportunities  in  Italy,  93. 

agricultural    opportunities    in   Tropics, 
93. 

farm  colonies  for,  93. 

farm  gardening  for,  898. 

land  settlement  for,  93. 

loans  for,  93. 
Sesame,  culture  and  expression  of  oil,  240. 
Sesbania,  composition,  170. 
Settlers.     (;8'ee  Land  settlement.) 
Sewage — 

disposal  for  country  homes,  189,  290, 
479. 

disposal  In  Tropics,  691. 

on  the  farm,  septic  tank  for,  893. 

small  community,  189. 

filters,  insect  life  on,  853. 

from  beet  sugar  plant,  treatment,  479. 

nitrogen  recovery  from,  219. 

organisms,   action   on   organic   matter, 
791. 

preliminary  treatment,  791. 

purification,   190. 

purification  plant,  injury  from   indus- 
trial sewage,  691. 

sludge  by-products,  520. 

sludge,  fertilizing  value,  221. 
Sex — 

determination  experiments,  670. 

determination  in  PedAculus  vestimcnti, 
160. 
Shea   nuts,   culture  and   expression   of  oil, 

240. 
Sheep — 

blow  fly,  remedies,  258. 

breeding,    pedigree,    cost,    in    England, 
571. 

breeding,  factors  affecting,  N.ll.,  172. 

breeding  problems,  570. 

broom  corn  seed  for,  671. 

care  of  flock  at  lambing  time,   Wash., 
197. 

dips,  effects  on  wool,  Wyo.,  172. 

diseases  affecting  reproduction,  683. 

diseases    and    parasites,    673. 

diseases  of  genital  organs,  683. 

{See  also  specific  diseases.) 

elevator  screenings  for.  Can.,  868. 

farm,   initial  capital  required,  94. 

feeding    experiments,    Ind.,    375 ;    Pa., 
570. 

feeding  in  Australia,  376. 

feeding  rack,  design,  91. 

growth  estimation,  371. 

husbandry  In  North  Dakota,  673. 

hydrolysed  straw  for,  digestibility,  569. 

infestation  of  skin  by  grass  seed,  184. 


1920] 


INDEX   OF  SUBJECTS. 


989 


Shoep — Continupd. 

Jiidglnfr,  tieatiso,  697. 

Karakul,  brocdinK  In  Canada,  69. 

lungworms  in,  Okla.,  79. 

muscle  parasite  of,  Wyo.,  786. 

pasturing'  exporliucnts,  U.S.D.A.,  465. 

pia  straw  for,  Wasb.,  772. 

pol.'ioninK  by  arrow  grass,  Nov.,  77. 

poisoning    by    Astragalus    tetrapterus, 
U.S.D.A.,  78. 

poisoning  by  lupine,  Wyo.,  783. 

poisoning   by    whorled    milkweed,   U.S. 
D.A.,  470. 

poisoning  by  woody  aster.  Wye,  782. 

{8ce    also    Forage    poisoning.    Plants, 
poisonous,  and  specific  plants.) 

pox,  immunization,  685. 

raising,  decline  in  England,  571. 

raising,  in  China,  171. 

raising,  in  India,  269. 

scab,  control,  272. 

scab,  eradication,  U.S.D.A.,  471. 

stomach  worms  in,  278,  384. 

stomach  worms,  treatment,  Okla.,  79. 

sweet  clover  seed  screenings  for,   U.S. 
D.A.,  464. 

tick,  life  history  notes,  883. 

transformation  of  alveolar  epithelium, 
384. 

weight  loss  during  transportation,  672. 

{See  also  Ewes  and  Lambs.) 
Sheepskins,    handling,    need    for    improved 

methods,  70. 
Sherpherd's    purse,    crossing    experiments, 

434. 
Shingles,  production  in  1918,  U.S.D.A.,  150. 
Shore  water,  as  affected  by  off-shore  winds, 

U.S.D.A.,  719. 
Shorea  robusta.     (S'eeSal.) 
Shorts,  analyses,  Ind.,  867  ;  Ky.,  373. 
Shrimp  meal,  analyses,  868. 
Shrubs — 

culture,  Nebr.,  644. 

for  Nebraska,  list,  240. 

new,  near  Washington,  D.  C,  222. 

ornamental,   culture  experiments,   U.S. 
D.A.,  339. 

ornamental,  for  Iowa,  742. 

ornamental,  in  South  Africa,  441. 

ornamental,  tests,  U.S.D.A.,  339. 

ornamental,  winter  injury,  753. 
Sidewalks,  concrete  construction,  90. 
Silage- 
bacteriology  of.  Pa.,  569. 

com,  for  horses,  Ariz.,  775, 

corn,  for  steers,  Ind.,  375. 

corn,  from  shock  and  ear,  Mo.,  770. 

corn,  preservation,  studies.  Pa.,  569. 

corn,  starch  content  as  affected  by  fcr- 
menation,  501. 

crops,  machinery  for  cultivating,  289. 

crops,  yields,  Ariz.,  733. 

from  corn  and  sunflowers,  comparison, 
Nobr.,  677. 

from  wheat,  barley,  and  oats,  527. 

from  wild  sunflowers,  677. 
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Silage — Continued. 

Sudan  grass,  composition,  Okla.,  68. 

sunflower,  as  poultry  feed,  Minn.,  674. 

sunflower,  comparison  with  com  silage, 
Nebr.,  677. 

sunflower,  composition,  Mont.,  69. 

sunflower,  composition  and  digestibility, 
Mont.,  770. 

sunflower,  feeding  experiments,   Mich., 
677. 

sunflower,  feeding  value,  Mont.,  68. 
Silica,  relative  solubility  on  acid  and  alka- 
line soils,  Mich.,  125. 
Silicic  acid  determination,  202. 
Silk  cotton  wood,  durability  tests,  44. 
Silk  substitutes  in  Germany,  204. 
Silkworms.     (See  Sericulture.) 
Silos- 
concrete,  constraction,  90. 

construction,  485. 

pit,  use  in  dairying,  Kans.,  576. 

types,  Mich.,  691. 

types  as  affecting  quality  of  silage.  Pa., 
569. 
Silvanus  stirinamensls  on  dried  fruit,  25."). 
Silver  leaf  disease,  346. 
Shnodactylus  cinna/momeus  on  sugar  cane, 

52. 
Simulidae,  investigations,  51. 
Sires — 

pure-bred,  for  live  stock  improvement, 
U.S.D.A.,  404. 

ratio  to  dams,  U.S.D.A.,  770. 
Sirup — 

from  apples,  recipe,  808. 

from  sugar  beets,  recipe,  808. 

manufacture  from  sorghum.  Wis.,  335. 
Sisal — 

analyses,  829. 

culture  and  uses,  S26. 
Skim  milk — 

fat   content,  determining,   N.T.Cornell, 
415. 

for  dairy  calves,  U.S.D.A.,  469. 

role  In  nutrition  of  chicks,  Ky.,  72. 

sour,  for  chicks,  N.C.,  468. 
Skins — 

disinfection,    180. 

preparation  of,  U.S.D.A.,  449. 

rabbit,  preparing,  U.S.D.A.,  .'i78. 
Skunks,  exhibition  standards,  575. 
Sky- 
blue  color  of,  618. 

radiation,  observations,   U.S.D.A..  117. 
Slag.     (See  Phosphatlc  slag.) 
Sleet— 

and  glaze,  formation,  U.S.D.A.,  119. 

and    snow,    effect   on    New    York    City 
traffic,  U.S.D.A.,  120. 
Sludge- 
by-products,  520. 

fertilizing  value,  189,  221. 

{See  also  Sewage.) 
Small  holdings  in  Scotland,  economics,  584. 

{See  also  Land  settlement.) 
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Smoke  formations  in  air  drainage,  U.S.D.A., 

118. 
Smuts  of  Indiana,  list,  329. 

(See    also    Barley    smut.    Corn    smut, 
etc.) 
Snapdragon — 

damping-off,  notes,  658. 
leaf  spot,  control,   658. 
rust,    control,    N.H.,    44. 
rust,  notes,  841. 
Snow — 

and    sleet,    effect    on    New    York    City 

traffic,   U.S.D.A.,  120. 
crystals,   paper  on,  U.S.D.A.,   119. 
effect    on    development"  of    vegetation, 

509. 
effect  on  growth  of  winter  wheat,  417. 
fertilizing  value.  Can.,  728. 
Snowfall — 

measurements,  methods,  U.S.D.A.,  120. 
relation  to  run-off  in  California,  618. 
Snowstorm  in  Palestine,   U.S.D.A.,   120. 
Snowstorms,      blizzards,      and      chinooks, 

U.S.D.A.,  120. 
Soap — 

stock,  sampling  and  examination,  805. 
substitutes  in  Germany,  204. 
tree,  importation  and   use,   840. 
Soaps  containing  calcium,  ash  of,  412. 
Sodium-ammonium — 

nitrate,  action  and  use,   125. 
nitrate,  fertilizing  value,  221. 
sulphate,  action  and  use,  125. 
Sodium — 

bicarbonate,  effect  on   color  of  cooked 

vegetables,  458. 
bisulphate,    use   in    phosphate   produc- 
tion, 629. 
carbonate  and  sodium  chlorid,  relative 

absorption  by  soil,  516. 
chlorid — 

and     sodium     carbonate,     relative 

absorption  by  soil,  516. 
effect  on   availability  of  soil  pot- 
ash, Md.,   121. 
effect   on    composition    of   soil    ex- 
tracts, Mich.,  124. 
effect  on  maritime  plants,  223. 
effect  on  trees,  343. 
fertilizing  value,  630. 
(See  also  Salt.) 
compounds  as   neutralizing  agents   for 

cream,  76. 
cyanid,  ammonia  production  from,  220. 
cyanid,  for  peach  borer  control.  359. 
cyanid,  use  against  subsoil  nematodes, 

47. 
ferrocyanid,  ammonia  production  from, 

220. 
nitrate — 

artificial,  action  and  use,  125. 
effect   on   composition   of   soil   ex- 
tracts, Mich.,  124. 
fertilizing    value,    221,    627 ;    Ala. 
Col.,  135;  Can.,  727;  La.,  627; 
Tex.,  37. 
for  orchards,  Greg.,  145. 


Sodium- — Continued. 

nitrate — continued. 

time  of  applying  to  corn  and  cot- 
ton,  Ala.   Col.,   233,   333. 
oleate,  gold  number  determination,  12. 
perchlorate,  disinfecting  power,  79. 
potassium   cobaltic  nitrite,   verification 

of  formula,  803. 
salicylate,  disinfecting  power,  79. 
salts,  effect  on  soil  structure,  516. 
Soil- 
absorption,  studies,  624. 
acidity — 

as  affected  by  green  manure,  212. 
determination,  12,  21. 
determination,     factors     affecting, 

312. 
of  virgin  v.  cultivated  soil,  N.Dak., 

319. 
review  of  literature,  212. 
studies,  612,  713. 
tests.  Wis.,  622. 

((S'ee    also    Lime,    Limestone,    and 
Liming.) 
aeration,  effect  on  lime  requirement  of 

muck  soil,  212. 
analysis,  504,  621. 

analysis  as  affected  by  moisture  equiva- 
lent, 210. 
bacteria — 

correlation  of  colon  and  aerogenes 

types,  791. 
effect      of      seasonal       conditions, 

Iowa,   432. 
effect     on     availability     of     phos- 
phates, 630. 
effect   on   etching  power   of   roots, 

422. 
potential  activity  of  spores,  625. 
compression,     effect     on     germination, 

722. 
contamination  in  poultry  yards,  378. 
elutriator,  new,  description,  210. 
erosion,    prevention,    281,     420,     481 ; 

Mo.,  721. 
extracts,    effect   of    fertilizer    salts   on 

composition,  Mich.,  124. 
extracts,    salts    from    evaporation    of, 

624. 
fertility — 

experiments,      Minn.,     627,      814  ; 

N.Dak.,  322  ;  Ohio,  322. 
maintenance,  Ohio,  726. 
maintenance  in  Queensland,  24. 
maintenance  on  dairy  farms,  23. 
of  meadows,  Ohio,  322. 
relation  of  sulphur  to.  111.,  517. 
role  of  bacteria  in,  124. 
studies,   Ky.,   814. 
inoculation.      {See    Legumes,    inocula- 
tion.) 
making,  requirements  for,  209. 
management,  Md.,  122 ;  Mo.,  722. 
moisture — 

as  affected  by  afforestation,  16. 
as  affected  by  manure,  722. 
as  affected  by  rolling,  722. 
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Soil — Continued. 

moisture — continued. 

colloidal   hypothesis,  20. 
conservation  by  pruning,  235. 
effect  on  explosives,  I'.S.D.A.,  282. 
equivalent,  effect  on  analysis,  210. 
factors  affecting,   210,   320. 
movement,  Ky.,  812  ;  N.Mex.,  738. 
movement  after  Irrigation,  N.Mex., 

386. 
movement  as  affected  by  gravity, 

U.S.D.A.,  723. 
movement    as    affected    by    initial 

moisture,  Ky.,  320. 
movement,  capillary,  U.S.D.A.,  722. 
movement,    capillary    transmission 

constant,  812. 
studies,  Wash.,  722. 
molds,  factors  affecting  number,  Iowa, 

432. 
organisms,  dissemination  by  wind,  842. 
plate,  number  of  colonies  for,  422. 
potassium,  liberation,  127. 
preparation  for  field  crops,  321. 
reaction,  relation  to  health  and  growth 

of  plants,  513. 
science,  methods  of  teaching,  19G. 
solution,    concentration,    effect  on    cell 

sap,  515. 
survey  In — 

Alabama,     Shelby    Co.,     U.S.D.A., 

511. 
California,  Ventura  area,  U.S.D.A., 

512. 
Delaware,  Kent  Co.,  U.S.D.A.,  719. 
Florida,   St.   Johns  Co.,   U.S.D.A., 

719. 
Georgia,     Pulaski     Co.,     U.S.D.A., 

811. 
Indiana,  Cass  Co.,  419. 
Iowa,     Hamilton     Co.,     U.S.D.A., 

122. 
Louisiana,       La       Salle      Parish, 

U.S.D.A.,  720. 
Mississippi,  Madison  Co.,  U.S.D.A., 

720. 
Nebraska,    Morrill    Co.,    U.S.D.A., 

209. 
North       Dakota,       Sargent       Co., 

U.S.D.A.,  12.3. 
North  Dakota,  Traill  Co.,  U.S.D.A-, 

209. 
Oregon,  Yamhill  Co.,  U.S.D.A.,  512. 
South       Carolina,       Horry       Co., 

U.S.D.A.,  812. 
Texas,  Lubbock  Co.,  U.S.D.A.,  512. 
Virginia,      Accomac     and      North- 
ampton Counties,  U.S.D.A.,  513. 
West       Virginia,      Webster      Co., 

U.S.D.A.,  720. 
Wisconsin,  Waupaca  Co.,  U.S.D.A., 
123. 
survey   mapping,   887. 
surveys,   device  for  making,  Tex.,  281. 
temperature,  daily  changes,  321, 


Soil — Continued, 

temperature,      relation      to      that      of 
springs,  321. 

water.     (See  Soil  moisture.) 
SoUs — 

acid,  effect  on  zinc-coated  pots,  27. 

acid   humiferous,   as   affected   by   lime, 
325. 

acid,  lime  requirements,  115. 

acid,  Trufast  test  for,  20. 

alkali.      {See  Alkali.) 

ammonia  determination  in,  211. 

as  affected  by  dicyandlamid,  426. 

as  affected  by  straw.  Wash.,  720. 

as  affected  by  sulfoficatlon,  517. 

barium  in,   Ky.,  327. 

bog.     (See  Bog.) 

carbon    dloxld   balance,   factors   affect- 
ing, 510. 

carbon  dloxid  of,  N.Y.Cornell,  812. 
chemistry  of,   122. 
chlorid  determination  in,  311. 
colorimetric  determination  of  pH,  211. 
cropped   and   cultivated,   water   absorp- 
tion and  run-off  on.  Mo.,  721. 
cropped  and  virgin,  Mich.,  622. 
distribution   of  electric   currents    from 

traction  lines,  625. 
effect  of  fertilizers  on  pH,  423. 
effect  of  lime  and  manure,  Okla.,  32. 
fertilizer    requirements    as    determined 

by  crop  analysis,   ,323,  518. 
freezing-point  lowering,  studies,  515. 
frozen,  bacteria   in,   422. 
heated,  relation  to  root  cork,  732. 
humus,  aqueous  solutions  of,  725. 
humus,  humin  acids  in,  213. 
improvement — 

for  corn,  422. 

rOle  of  lime  In,  128,  428. 

with  lupines,  321. 

with  peat  and  moor  soils,  22. 
injurious  effects  on  plants,  513. 
introductory   courses   in,   196. 
leaching,  effect  on  availability  of  rock 

phosphate,   427. 
lime  requirement.  Wis.,  622. 
lime  requirement — 

factors  affecting,  312. 

methods  of  determining,  713. 

relation  to  pH,  421,  515. 
limed  and  unlimed,  analyses,  128. 
loss  of  nitrates  in  drainage  water,  19. 
magnesium    determination    in,    N.Dak., 
319. 

marsh.     (See  Marsh  soils.) 

moor.     (See  Peat  and  Moor.) 

muck.     (See  Muck  soils.) 

nitrate  accumulation  in,  excessive,  216. 

nitrate  production    after   timothy   and 

clover  crops,   215. 
nitrate    production,    factors    affecting, 

111.,  214. 
nitrification  studies,  Pa.,  515. 
nitrifying  bacteria  in.  Isolation,  216. 
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Soils — Continued. 

nitrogen  content.  (See  Nitrification, 
Nitrogen,  etc.) 

nitrogen  distribution  in,  18. 

of  Bavaria,  classification,  513,  622. 

of  Burma,  lime  absorption  by,  27. 

of  Detroit  area,   Mich.,  622. 

of  eastern  Germany,   320. 

of  Eritrea,  analyses,  721. 

of  Georgia,  fertilizer  formulas,  727. 

of  Indiana,  analyses,  419. 

of  Iowa,  reclamation,  Iowa,  21. 

of  Java,  analyses,   320. 

of  La  Jaille,  analyses,  621. 

of  low  calcium  content,  studies,  Ky., 
814. 

of  Maryland,  analyses,  Md.,  122. 

of  Maryland,  fertilizer  requirements, 
815;   Md.,   122. 

of  Morocco,  analyses,  513. 

of  New  Brunswick,  lime  requirements, 
623. 

of  New  Jersey,  protozoan  fauna,  217. 

of  North  Carolina  Coastal  Plain,  analy- 
ses, 419. 

of  North  Carolina,  fertilizer  experi- 
ments,  N.C.,   424. 

of  North  Carolina,  lime  requirements, 
420. 

of  North  Carolina,  phosphate  require- 
ments,  816. 

of  northern  Wisconsin,  Wis.,  622. 

of  Ohio,  Ohio,  486. 

of  Ohio,  organic  phosphorus  content, 
813. 

of  Peru,  analyses,  720. 

of  Sweden,  lime  requirements,  623. 

of  Texas,  nitrification,  Tex.,  724. 

organic  matter  in.  (See  Organic 
matter.) 

origin   of,   719. 

paddy,  green  manure  for,  423. 

Palouse,  management,  Idaho,  814. 

peat.      (See  Peat.) 

phosphorus  determination  in,  115. 

physical  properties,  320. 

physics  of,  122. 

productive,  treatise,  719. 

productivity,  restoration  near  zinc 
roasters,   513. 

properties  and  maintenance,  209. 

push,   analyses,   Iowa,   21. 

residual  limestone  in,   115. 

sampling,   210. 

sandy,  absorption  of  sodium  carbonate 
and  sodium  chlorid  by,  516. 

sandy,  in  South  Australia,  improve- 
ment, 721. 

sandy  loam,  fertilizer  experiments, 
N.C.,   424. 

solubility,  effect  of  calcium  sulphate 
on,    516. 

sterile,  plant  growth  in,  422. 

sterilization  by  steam,  659. 

structure  as  affected  by  potash  and 
sodium  salts,  516. 


Soils — Continued. 

suitable  for  nitragin  inoculation,  217. 

swamp.      (See  Swamps.) 

temperature  fluctuations  in,  Md.,  121. 

tobacco,  survey.  Can.,  735. 

treatises,  621. 

use  of  lime  on,  519. 

virgin  and  cropped,  Mich.,  622. 

water  level  as  affected  by  canals  and 

mines,   210. 
water-logged,  re<luction  potentials,  421. 
Solanacese,  opening  of  anthers  in,  327. 
Solanin  poisoning,  review  of  literature,  866. 
Solar — 

activity   variations,    meteorological   ef- 
fects, 810. 
radiation.      (See  Radiation,  solar.) 
Soldier  Settlement  Act  of  Canada,  93. 
Soldiers.      (See  Service   men.) 
Solenopsi's  molesta,  studies  and  synonymy, 

Kans.,    763. 
Solidago  spectaMlis,  poisonous  to  live  stock, 

Nev.,   273. 
Solutions,  nutrient.      (See  Nutrient.) 

and  soy  beans  as  summer  forage.  Mo., 

736. 
as   silage  crop,   Minn.,   636. 
breeding  experiments,  637. 
culture,   Ariz.,  733. 
culture  experiments,   U.S.D.A.,  134. 
culture  for  sirup,  Wis.,  335. 
diseases,  control,  Tex.,  845. 
grain,    culture    experiments,    U.S.D.A., 

330. 
grain,  fertilizer  experiments,  Okla.,  32. 
grain,  rotation  experiments,  Okla.,  32. 
grain,  variety  tests,  Okla.,  32,  137 ; 
Tex.,  230  ;  U.S.D.A.,  134,  329. 
head  smut,  description,  Wash.,  242. 
sweet,    varieties    for    North    Carolina, 

532. 
sweet,  variety  tests,  Okla.,  32. 
variety    tests,    637 ;    Ariz.,    733 ;    La., 

636 ;  U.S.D.A.,  134,  330. 
(See  also  Kafir,   Milo,   etc.) 
Sorghums,  ants  attacking,  Kans.,  763. 
Soup   preparations    and    extracts,    analyses, 

Conn.State,   859. 
South  Carolina  College  and  Station,  notes, 

799. 
South  Dakota — 

College,  notes,  700. 
Station,  notes,  200. 
Sows — 

brood,  barley  v.  corn  for,  774. 

brood,  feeding  experiments.   Pa.,   572  ; 

U.S.D.A.,   466. 
brood,  sunflower  silage  v.  alfalfa  hay, 

Mont.,  69. 
variations  in  farrow,  111.,  571. 
Soy  bean — 

hay,  cost  of  production,  Ohio,  392. 

meal,   analyses,    Ohio,   377. 

meal    as    corn    supplement    for    hogs, 

Ohio,   377. 
meal  for  chicks,  674. 
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Soy  bean — Continued. 

oil,    composition,   610. 

oil,  sampling  and  examination,  805. 

seedlings,  growth  as  affected  by   H-ion 
concentration,  525. 
Soy   beans — 

and  other  crops  for  hay,  W.Va.,  139. 

and  sorghum   as  summer   forage,    Mo., 
736. 

as  green  manure,  Md.,  122 ;  Mich.,  639. 

as  hay  crop,  Mich.,  639. 

as  orchard  cover  crop.  Pa.,  538. 

as  silage  crop,   Mich.,  639. 

breeding  and  selection,  Ind.,  331. 

breeding  for  high  oil  content,  N.C.,  434. 

culture  and  expression  of  oil,  240. 

culture    and    value,    Ind.,    234 ;    Iowa, 
235. 

culture    experiments,    Ind.,    330 ;    Ky., 
331;  W.Va.,   139. 

description  and  agricultural  value,  528. 

for  fattening  cattle,  Ind.,  570. 

fertilizer  experiments,  Ohio,  726. 

germination   as  affected  by   H-ion  con- 
centration,  525. 

green  clover  worm  on,  759  ;  N.C.,  450. 

ground,   as   corn   supplement  for   pigs, 
Ohio,  377. 

hay  yields,   Mo.,  736. 

hogging-down,  Ky.,  374,  871. 

inoculation,   Mich.,   698. 

nutrient   requirements,   Md.,   121. 

popular  account,  II.S.D.A.,  830. 

rotation  experiments,  Ind.,   234  ;  Ohio, 
726  ;   W.Va.,   139. 

seed  production,    Mo.,   736. 

seeding  tests,  Mo.,  735  ;  W.Va.,  139. 

steam-cooked,  digestibility,  564. 

time  of  harvesting,  W.Va.,  139. 

urease  content,  10,  610,   802. 

use  of  soil  potassium  by,  218. 

varieties,  N.C.,  434. 

varieties  for  Iowa,  Iowa,  235. 

variety    tests,    Ariz.,    733 ;    Ind.,    234  ; 
Md.,    153 ;    Mich.,    639 ;    Mo.,    735 ; 
Okla.,  .32;   Tex.,   33;  W.Va.,   139. 
^parcianotfiiff   sp.,    notes,    851. 
Spectrophotometry  in  analysis,   503. 
Spelt,  wheat  nematode  attacking,  751. 
Spermatogenesis — 

of  dogs,  269. 

of  domestic  mammals,  670. 
Sphacelotheca  rrilian^,   notes.   Wash.,    242. 
SphareUa  citri,   notes,   243. 
Upharolecaniutn   prunastri,   notes,    252. 
Sphwrothcca — 

humtili,  notes,  446. 

mors-uvw,  notes,  246. 

ponnosa,  notes,  152. 
Sphincter,  tonicity  of,  studies,  180. 
Sphingidffi   species,   studies,   Ky.,   359. 
Spices — 

culture  in  Fiji,  40. 

substitutes  in  Germany,  204. 
Spider  mite.     (See  Red  spider  mite.) 
Spillways,    siphon,    summary    of    informa- 
tion, U.S.D.A.,  787. 


Spinach — 

analyses,  63. 

blight,  transmission  by  Insects,  547. 

disv-ase,  new,  544. 

handling    for    long-distance    shipment, 
U.S.D.A..  144. 

protein,  409. 

sun-dried,   vitamin    B   in,   63. 

vitamin  A  extraction  from,   165. 
Spinal    cord   of  animals  as    food    material, 

03. 
fipirocJiwta — 

icteiohcemorfhagiw,      rat     as      natural 
reservoir  of,  883.. 

theileri,  synonymy,  82. 
Spirochetes  as  cause  of  infectlou.s  anemia, 

83. 
Spirochetosis,   bovine,   in   Brazil,    transmis- 
sion, 82. 
Spleen,  changes  in  deficiency  disease,  664. 
Spondias    lutea,   durability    test    of    wood, 

44. 
Sporonema   oxycocci,    notes,    Mass.,    155. 
Spotted     fever.     Rocky     Mountain,     mono- 
graph, 60. 
Spray — 

gun  V.  rod,  842. 

nozzles,  Bordeaux  v.  disc,  Mo.,  757. 

schedule  for  apple.s,   743. 

schedule   for   Georgia,   250. 

schedule   for    orchards,    Ohio,    330. 
Spraying — 

dust.      (See  Dusting.) 

relation  to  bees,  662. 

(See  also  Apples,  Potatoes,  etc.) 
Sprays — 

as  affected  by  rain,  657. 

copper.     (See  Copper.) 

Plckjring,      adhesive      properties, 
U.S.D.A.,  843. 

Pickering,  formulas,  U.S.D.A.,  843. 

spreaders  for,   Oreg.,   756. 

(See  also  Insecticides,  Fungicides,  and 
specific  forms.) 
Springs — 

contamination   and   protection,   392. 

temperature  of,  321. 
Spruce — 

budworm  attacking,  852. 

growth  as  affected  by  locality,  748. 

Production  Division,  history,   544. 

yield   tables,  840. 
Squash — 

bacterial  wilt,  control,  U.S.D.A.,  245. 

bug,  control.  Mo.,  757. 

storage  tests,  644. 

wilt,  studies,  Tex.,  846, 
Squirrels — 

control.  Wash.,  350. 

ground,   plague  eradication,  850. 
Stable  fly,  studies,  U.S.D.A.,  362. 
Stables,  construction  in  Mexico,  290. 
Staining,    differential,   of   fungus   and   host 

plant,  444. 
Stalk  borer — 

in   South  Dakota,  850. 

notes,  Conu.State,  251. 
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Stallion    registration    and    licensing,    Ind., 

269  ;   Kans.,   674. 
Staphylococcus — 

albus,   notes,  472. 

pyogenes     aureus     and     iotryococous, 

identity,   181. 
app.  in  meconium  of  calf,  183. 
Star  scale  on  citrus,   555. 
Starch — 

absence    in    evergreen    leaves    at    low 

temperatures,  29. 
content  of  corn  silage,  as  affected  by 

fermentation,  502. 
hydrolysis,  as  affected  by  amino  acids, 

311. 
soluble,  gold  number  determination,  12. 
substitutes  in  Germany,  204. 
values  and  energy  values,  372. 
Starfish  meal,  analyses,  868. 
States  Relations  Service,  notes,  100. 
Steel- 
fence  posts,  Ohio,  391. 
structural,  value  of  paint  on,  283. 
Steers — 

alfalfa  v.  clover  hay  for,  Ind.,  870. 
body  measurements.  Pa.,  570, 
corn  silage  for,  Ind.,  375. 
elevator  screenings   for,  Can.,   672. 
feeding  experiments,  Can.,  771. 
feeding    experiments,    Ind.,    570,    868, 
869 ;    Ky.,    373,    869 ;    Mont.,    770 ; 
Pa.,  569;  U.S.D.A.,  172. 
finishing,    N.Mex.,   374. 
finishing,  pasture  v.  bara,  Ky.,  373. 
pasturing   experiments,    N.Dak.,    374. 
pea  straw  for,  870. 
winter  feeding,  Nebr.,  672. 
(See  also  Cattle.) 
Eterculia  cariiwa,  durability  test  of  wood, 

44. 
Stereum — 

gausapatum  on  oak,  449. 
purpureum,  notes,  246. 
Sterigmctacystis.     nigra,    utilization     ratio 

of  glucose  and  levulose,  730. 
St.  John's  wort,  toxic  eflCect  on  live  stock, 

380. 
Stock.      (See  Live  stock.) 
Stock  foods.      (See  Feeding  stuffs.) 
Stocks — 

double,  notes,  31. 

Paradise,    selecting    and    propagating, 
238. 
Stockyards  fever.     (See  Septicemia,  hemor- 
rhagic.) 
Stomach  worms — 

In  sheep,  278,  384. 
in  sheep,  treatment,  Okla.,  79. 
Stomata,  relation  to  transpiration,  131. 
Stomowys   calcitrans.      (See   Stable    fly.) 
Stone  for  road   building.      (See  Road   ma- 
terials.) 
Storage — 

bins,  circular  reinforced  concrete,  892. 
rooms,  lighting  for  potatoes,  436. 
rooms,  underground,  construction,  691, 


Storm.s      and      their      course,      detection, 

U.S.D.A.,   718. 
Stoves,  coal,  efficiency  tests,  592. 
Straw — 

effect  on  soil.  Wash.,  726. 

hydrolysis,    effect    on     availability     of 
nutritive  material,  267,  569. 

seed  beet,  feeding  value,  373. 

^acks,  building,  91. 
Strawberries — 

breeding  experiments,  742. 

bud  .selection,  results,  536. 

culture,    Nebr.,    146,    644. 

culture   and   marketing,   40. 

dusting    experiments,    743. 

fanning  in  relation  to  keeping  quality, 
848. 

fertilizer  experiments,   833. 

insects  affecting.  Wash.,   155. 

new  varieties,    438. 

variety  tests,  Ky.,  339. 
Strawberry — 

diseases,   control,   111.,  847. 

leaf  beetle,   control,   Md.,  559. 

leaf  blight,  studies.  111.,  753. 

leaf  spot.  Wash.,   155. 

mildew.  Wash.,  155. 

plantations,  renewal,  836. 

Rhizoctonia,  Wash.,  155,  750. 

rootworm  on  roses,  362. 
Stream  flow  measurements,  787. 
Streptobacterium  casei,  notes,  681. 
Streptobacterium  new  genus,  erection,  680. 
Streptococci  toxin  for  leucocytes,  684. 
Streptococcus — 

cremoris,  new  name,  681. 

lacticus  as  cheese  starters,  681. 

viridans,  acid  production  by,  383. 
Streptococcus — 

infection,  relation  to  rickets,  264. 

redefined,  680. 
Streptoleucocidin,  studies,  684. 
Strychnin,  test  for,   116. 
Stumps — 

destructive  distillation,  888. 

removal,    forced    v.    delayed    systems, 
Minn.,   480. 

removal,      horsepower      v.      dynamite, 
Minn.,   888. 

removal  with  dynamite,  480. 

removal  with  TNT,  U.S.D.A.,  282. 
Sturmia  distincta,  parasitism  by,  453. 
Subsolling,  dynamite  for,  480. 
Sudan  grass — 

as  dry-farm  crop,  Ariz.,  733. 

as  hay  and  forage,  527. 

as  pasture  feed,  U.S.D.A.,  171. 

culture,  Iowa,  235  ;  U.S.D.A.,  435,  639. 

culture  expei'iments,  Idaho,  738 ;  Tex., 
34;   U.S.D.A.,   134. 

diseases,    control,   Tex.,   845. 

fertilizer  experiments,  Tex.,   230. 

for  dairy  cattle,  Kans.,  176. 

seed  production,  Nev.,  229. 

seeding  experiments,   Ind.,  330 ;   Iowa, 
235  ;  Mo.,  736  ;  Okla.,  33  ;  Tex.,  230. 
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Sudan  grass — Continued. 

silage,  composition,  Olila.,  68. 

variety  tests,  U.S.D.A.,  134. 

wheat-head  army  worm  affecting,  54. 
Sugar — 

deterioration   by  molds,   factors  affect- 
ing, 507. 

determination  in  urine,  416. 

fumaric  acid  fermentation,  15. 

in   blood,    variability,   265. 

in  body  thiids.  determination,  410. 

in  cattle   feeds,   671. 

Inversidii     during     manufacture,     pre- 
vention,  416. 

inversion   in  stored  oranges,  203. 

(See  a2so  Invertase  activity.) 

invert,  determination,  314. 

keeping  rjuality,  factors  affecting.  La., 
807. 

manufacture,    determination    of    inver- 
sion, 507. 

manufacture  in  Prance,  261. 

manufacture  In  Philippines,  830. 

manufacture,    prevention   of  inversion, 
416. 

oxalic  acid  production  from,  112. 

production  in  Brazil.  292. 

quantity  for  Jelly  making,  617. 

raw,  deterioration   in   storage,  616. 

rOle     in     respiratory     combustion     in 
plants,  226. 

seeding  method  of  graining,  416. 

solutions,   concentrated,  mold  fruiting 
bodies   in,  226. 

solutions,    invertase   activity    of   mold 
spores  in,  433. 

substitutes  in  Germany,  204. 

synthesis,  202. 

{See  also  Sugars.) 
Sugar  beet — 

curly     top,     susceptibility     of     other 
plants  to,  752. 

products,     nitrogen     distribution     in, 
206. 

root-lou.se,  control,  U.S.D.A.,  451. 

sirup,    recipe,   808. 

stalks,   digestion   coefficients,   373. 

waste,    composition    and    digestibility, 
267. 

webworm,    notes,    Oolo.,    158 ;    Mont., 
758. 

(See  alio  Beet.) 
Sugar  beet.s — 

culture,  Mont.,  35. 

culture  e.xperiments,   N.Mex.,   332. 

fertilizer   experiments,   126,   231. 

irrigation  experiments,  Utah,  230. 

manuring  experiments,    Utah,   218. 

PhyUotreta  ulnna  on,  854. 

rotation  experiments,  U.S.D.A.,  435. 

seecl,   isolation   of,   532. 

sugar    content.    Can.,    735. 

thinning  experiments,  Nebr.,  637. 

variety  tests,  528  ;  Can.,  735. 

water  requiremeats,  Colo.,   186. 


Sugar  cane — 

as  affected  by  ultraviolet  rays,  730. 
borer,  control,  8.'52  ;  La.,  659. 
borer,   notes,   52. 
fertilizer  experiments,   425,    532 ;    La., 

626. 
germination  as  affected  by  fungi.  La., 

348. 
insects  affecting,   252,  450. 
Insects   affecting  in    Fiji,   52. 
.Tapanese,    seeding    experiments,    Tex., 

230. 
juices,  clarification,  effect  of  tempera- 
ture, 507. 
leaf  hopper  in   Hawaii,  450. 
leafhoppcr,   notes,   52. 
leaf  hopper,   para.sites  of,  661,  662. 
leaf  miner,  notes,  52. 
mealy  bug,   notes,  52. 
mo.saic.     (See  Sugar  cane  mottling  dis- 
ease.) 
mottling  disease,  control,  47. 
mottling  disease,  notes,  548. 
mottling     disease,     transmission,     547, 

548. 
production  in  Philippines,  830. 
rind  disease,  notes,  152. 
root  disease,  notes,   243. 
sieve  tube  disease,   cause  and  control, 

548. 
smut,  notes,  444. 
varieties  in  ilawaiian  Islands,  830. 
variety  resistant  to  mosaic,  152. 
variety   tests,   La.,  636. 
white  grubs  affecting,  52. 
wireworms,   notes,  52. 
yellow      stripe.       (See      Sugar      cane 
mottling  di.sease.) 
Sugars — 

color  absorption  from,  412. 
color  determinations,   715. 
determination  by  inversion,  615. 
idiometric  determination,  507. 
reducing,  determination,  806. 
reducing,     movement    in     apple    trees, 

N.H.,  28. 
(See    also    Sugar,    Glucose,    Dextrose, 
etc.) 
Sulfofication,  effect  on  potassium  of  green- 
sand,  517. 
Sulphate — 

of    ammonia.     (See     Ammonium     sul- 
phate.) 
of  potash.      (Sec  Potassium  sulphate.) 
Sulphates,    double    salts    of    calcium    and 
potassium,  equilibrium  concentration,  25. 
Sulphite   waste   liquor,  alcohol    from,   416, 

017. 
Sulphites,  effect  on  sugar  beet  juice,  207. 
Sulphur — 

compounds,  soluble,  analyses,  N.J.,  37. 

dioxld  for  mange  treatment,  184. 

effect  on  grape  oTdium,  657. 

effect  on  live  stumps,  281. 

in   phosphallc  slag,    127. 

in  plants  and  soils,  Ky„  324. 
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Sulphur — Continued, 
metabolism,  663. 

mixtures.       («S'ec      Lime-sulphur      mix- 
tures.) 
relation  to  soil  fertility,  111.,  517. 
value  on  swamps,  Oreg.,  22. 
Sulphur-arsenate,  fungicidal  value,  3.52. 
Sulphuration,  as  treatment  for  mange,  184. 
Sulphurous  acids,  effect  on  sugar  beet  juice, 

207. 
Sumac — 

diseases,   new,  in  Italy,  49. 
leaves,  reddening  of,  49. 
Sun  as  source  of  power,  U.S.D.A.,  117. 
Sunflower — 

ashes,   analyses,   324. 

silage    and    alfalfa    hay,    comparison, 

Mont.,  68. 
silage  as  poultry  feed,  Minn.,  674. 
silage,    composition    and    digestibility, 

Mont.,  69,  770. 
silage,     feeding    value,     Mich.,     677 ; 
Mont,  68. 
Sunflowers — 

as  forage  crop,  527. 

as   silage   crop,   Minn.,   636 ;   U.S.D.A., 

435. 
culture,   638. 

culture   experiments,    Mont.,    35. 
Russian,  as  silage  crop,  Nev.,  229. 
wild,  as  silage  crop,  677. 
Sunlight — 

effect    on    blister    rust    fungus.    Can., 

754. 
role  in  forest  insect  control,  560. 
Sunshine — 

and       cloudiness       in       Canal       Zone, 

U.S.D.A.,  718. 
geographic  distribution  in  United  States, 

U.S.D.A.,  116. 
variation  in  California,  U.S.D.A.,  509. 
Superphosphate — 

effect   of  pulverized   limestone   on,   27. 
effect  on  composition  of  soil  extracts, 

Mich.,    124. 
effect  on  tobacco  root  rot,  447. 
fertilizing  value,   Tex.,   33,   37;   Wis., 
336. 

(See also  Phosphates,  comparison.) 
production,   629. 

production  on   the  farm,  Ky.,  324. 
reverted,  fertilizing  value,  428. 
V.  phosphatic  slag,  Ohio,   324. 
Surgery  and  medicine,  industrial,  564. 
Surra  in  camels,  treatment,  584. 
Swamp  fever — 

in  horses,  N.Dak.,  386. 
studies,   Wyo.,   179. 
(See  also  Anemia,  infectious  equine.) 
Swamps — 

peat,  reclamation,  Oreg.,  21. 
reclamation,  use  of  tractors  in,  484. 
Sweating,    effect   on    hemoglobin    and    pro- 
tein content  of  blood,  265. 
Swede — 

diseases,  notes,  45. 
dry  rot,  studies,  244. 


627. 


738; 


332. 
640. 
studies, 

sheep. 


Swede — Continued. 

juice,  raw,  antiscorbutic  value,  667. 

juice,   vitamin   C  a-s  affected   by  heat, 
567. 
.Swedes — 

analyses,  63. 

as   affected   by   potassium   salts,    630. 

as  affected  by  sodium  chlorid,  630. 

as  forage  crops  in  Denmark,  177. 

culture  on  peat  soil,  23. 

fertilizer  experiments,  Minn.,  627. 

manuring  experiments,  Minn. 
Swedes,  yields,  Minn.,  824. 
Sweet  clover — 

as  dry-farm  crop,  Ariz.,  733. 

as  hay  and  forage,  527. 

culture,   Nebr.,  637. 

culture      experiments,      Idaho, 
Mont.,   332. 

fertilizer  experiments,   Ky.,   331. 

pollination  studies,  640. 

rotation   experiments,   N.Dak., 

seed   coats,   studies,   U.S.D.A., 

seed    production,    pollination 
U.S.D.A.,  640. 

seed      screenings,      effect      on 
U.S.D.A.,  464. 

seeding    experiments,    Okla.,    33. 
Sweet  corn — 

canning,  Ind.,  34. 

disease-freo  seed  selection,  Ind.,  34. 

root-rot,  studies,  Ind.,  345. 

seed  production,  Md.,  133. 

seed  selection,  Ind.,  339. 

variety  tests,  U.S.D.A.,  437. 
Sweet — 

gum    trees,    time    for    transplanting, 
Mo.,  142. 

peas,   culture,   treatise,   441. 
Sweet  potato — 

diseases,    152,   243. 

gall  disease,  151,  152. 

surface  rot,   control,   752. 

potato   weevil,    control,   258  ;    Ala. Col., 
57. 

worm,  notes,  252. 
Sweet  potatoes — 

breeding  experiments,   637. 

culture,  N.J.,   140. 

fertilizer  experiments,  637  ;  Fla.,  335  ; 
Ga.,  139. 

grades,   U.S.D.A.,   336. 

insects  affecting,  450. 

Rhynchophora   on,  163. 

rotation  experiments,  FLi.,  335. 

storage,    N.J.,    140. 

storage   and   marketing,    243. 

storage  tests,  Ga.,  140. 

V.  cassava  meal  for  pigs,  71. 

variety  tests,   U.S.D.A.,   330. 
Swtetenia  cirrhata  n.  sp.,  description,  241. 
Swietenla  species,  revision,  241. 
Swine — 

breeding,  seasonal  distribution,  377. 

diseases,   Ind.,   384. 

diseases  affecting  reproduction,   683. 

dysentery,  notes,  Ind.,  385, 


1920] 


INDEX   OF   SUBJECTS. 


997 


Swine — Continued. 

erysipelas,    studies,    785. 

plague,   notes,   Ind.,  385. 

pneumonia,   studies,   688, 

(See  also  Pigs.) 
Symbiosis — 

fungus,     in     CasuaHna     eguiseUfolia, 
731. 

studies,    133. 
Bymptomatlc  anthrax.     {See  Blackleg.) 
Bynchytnum  eiidobioticum,  notes,  245. 
Syngantus  larynyeus  in  cattle  and  buffaloes, 

688. 
Tadpoles,    growth    as    affected    by    thyroid 

gland  extract,  865. 
Tamalia,  new  genus  erection,  U.S.D.A.,  758. 
Tamarind  juice,  antiscorbutic  value,  263. 
TanoKimastix  abnonnds,  notes,  660. 
Tankage — 

analyses,  867  ;  Ind.,  69,  867  ;  Ky.,  373  ; 
N.J.,  09. 

as  corn  supplement  for  pigs,  Ohio,  377. 

digester,  analyses,  N.J„  672. 

fertilizing  value.  La.,  627. 

for  fattening  pigs.  Mo.,  772. 
Tanks,  concrete,  construction,  188. 
Tannery  wastes,   purification  and  disposal, 

189. 
Tanning  materials,  vegetable,  value  of,  506. 
Tanymccus,   notes,  456. 
Taphrina,   Swedish  species,  242. 
Taurln,  determination  in  muscles,  506. 
Tea — 

analyses,  745. 

black   rot,   notes,  444. 

culture  in  French  colonies,  342. 

fertilizer  experiments,   425. 

Insects   affecting,   252. 

production    and    quality    in    Mauritius, 
745. 

root  diseases,   notes,  247. 

stem  disease,  notes,  444,  .o52. 
Teak,  insects  affecting,  450. 
Telenomus  n.spp.,  description,  857. 
Teleplioracea;  on  oak,  449. 
Temperature — 

as       affected       by       wind       direction, 
U.S.D.A.,   118. 

body,    as    affected    by    high    altitudes, 
565. 

distribution    in    California,    effect    of 
altitude  and  topography,  417. 

effect    on   action    of  chloropicrin,    157. 

effect    on    resistance    to    wounding   of 
small   fruits,   U.S.D.A.,   39. 

fluctuation  in  soils,  Md.,  121. 

injurious    to    plants,    U.S.D.A.,    237. 

low,   damage   to  fruit,   U.S.D.A.,   16. 

measurement,  U.S.D.A.,  718. 

minimum,   new   method  of  computing, 
Mass.,  119. 

minimum,  of  Paraguay  in  1918,  418. 

minimum,       predicting,      papers      on, 
D.S.D.A.,   15. 

of  springs,  321. 

of  surface  soil,  daily  changes,  321, 


Temperature — Continued. 

orchard,    new    methods    of    predicting, 
U.S.D.A.,    10. 

regulator  for  incubators,  822. 

variations  in   Atlantic  Ocean,   810. 

variations    in    South    Temperate   Zone, 
418. 

(Sec  also  Soil  temperature.) 
Tennessee — 

Station,  notes,  900. 

University,   notes,   300,   900. 
Tent  caterpillars — 

control,   Oreg.,  756. 

destruction  by  birds,  250. 
Tenthredinidae,   new   species,   857. 
Tcnuipalpus   bioculatus,  notes,   555. 
Tf'osinte-maize  hybrid,  529. 
Tepary  beans — 

culture,   ArlB.,   733. 

resistance  to  alkali,  Ariz.,   724. 
Termites — 

and   termitophiles,  450. 

colonizing  reproductive  adults,  556. 

Nearctic,   revision,   256. 

protecting  buildings  against,  592. 
Termopsis,    notes,    256. 
Terracing  to  prevent  soil  erosion,  481. 
Testes,  degeneration  in  dogs,  269. 
Testicles,    of   pigeons,    as   affected    by    diet 

deficiency,    369. 
Tctracoccus  liquefaciens,  as  cheese  starter, 

681. 
Tetradymia    glabrata,    poisonous     to     live 

stock,  Nev.,  273. 
Tetranychus — 

binactilatus,   notes,    U.S.D.A.,    352. 

spp.,  notes,  555. 

yothersi,  notes,  255,  851. 
Tctrastichus — 

sp.,  parasite  of  chrysanthemum  midge, 
U.S.D.A.,  361. 

spp.,    notes,   U.S.D.A.,    365. 
Texas — 

College,  notes,  200. 

fever  in  Queensland,  182. 

Substation   No.    11,  report,   98. 
Textile  materials,  substitutes  in   Germany, 

204. 
Theileria  spp.,  notes,   883. 
Thcobroma    spp.,    deformation    of    inflores- 
cence, 349. 
Thermobnctcrium     helveticum,     as     cheese 

starter,  681. 
Thermobacterium,  new  genus,  erection,  680. 
Thielavla  basicola,  notes,  246 ;  Mass.,  845. 
Thiclaviopsis  paradoxa — 

on  pineapple,  152. 

on  sugar  cane.  La.,  348. 
Thistle,  Russian,  as  forage  crop,  527. 
Thistles,    differentiation   and    control,    N.J., 

141. 
Thomas  slag.     (See  Phosphatic  slag.) 
Thrashing     machines,     dust-collecting     fans 

for,  U.S.D.A.,  390. 
Tbrips,  greenhouse,  on  avocado,  53,  851. 
Thrips  tahaci,     (Sec  Ouiou  thrlpa,) 
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Thuja  seedlings,  fungus  attacking,  40. 
Thunderstorms,      distribution      in      United 

States,    U.S.D.A.,   119. 
Thymolphthalein,  use  as  indicator,  10. 
Thyridoptcryx  ephemeraformis,      (See  Bag- 
worm.) 
Thyroid — 

and  pituitary  gland,  correlation,  770. 

changes  in  deficiency  disease,  664. 

gland    extract,    effect    on    polyneuritic 
pigeons  and  tadpoles,  865. 

material,  effect  on  plant  growth,  225. 
Tibicen  scptendccim.    (See  Cicada,  17-year.) 
Tick — 

fever.      (.See  Texas  fever.) 

fever,   Rhodesian.      (See  African   coast 
fever.) 

worry.  In  Queensland,  182. 
Ticks — 

migration  and  reaction  to  light,  164. 

relation  to  piroplasmosis,   83. 

(See  also  Cattle  tick  and  Fowl  tick.) 
Tides,  role  in  rice  irrigation,  689. 
Tile  drainage.      {See  Drainage.) 
Tillage  machinery,  notes,  892. 
Tilletia — 

sp.  on  wheat,   347. 

spp.,   notes,  445. 
Tilia   americiuia,   foliar    transpiring   power, 

223. 
Timber — 

census  of  New  York,  results,  748. 

depletion,  remedies,  U.S.D.A.,  649. 

dry   rot,   notes,   350. 

estimation,  volume  tables,  443. 

growth,  collection  of  data,  748. 

line,   relation   to   climatic  factors,   840. 

measurement,      "  absolute      form      quo- 
tient,"  149. 

"  pooli,"   mechanical  properties,  483. 

preservation,  processes,  283. 

trees,  Nigerian,   840. 

warped   and  Reasoned,   tests,   789. 

(See  also  Lumber  and  Wood.) 
Timberland    insurance,     factors     affecting, 

149. 
Timothy — 

effect    on    nitrate    formation    in    soil, 
215. 

leaf  spot,  752. 

seed,  longevity  of,  832. 

vitamin  A  in,  165. 

wheat-head    army   worm   affecting,    55. 

yield      on     irrigated     wild     meadows, 
Oreg.,  22. 
Titration — 

curves,  colorimetric  determination,  11. 

electrometric,    803. 
TNT.      (See  Trinitrotoluol.) 
Tobacco — 

as  affected  by  soil  electrification,  Ky., 
824. 

burning  quality,  relation  to  grain.  Pa., 
534. 

Connecticut  Valley,  production,  Mass., 
141. 


Tobacco — Continued. 

culture    experiments,    637 ;    Can.,    336, 

735. 
culture,    Mass.,   830. 
culture,    history,   U.S.D.A.,   437. 
culture  in   Spain,   regulations,  35. 
cured,   factors  affecting  colar,   637. 
curing  experiments,  Ky.,  824. 
cutworm,   control.   Can.,   337. 
Deli,    selection    experiments,    831. 
disease,   notes,   445. 
diseases,  control,  Mass.,   845. 
fertilizer  experiments.  Can.,  336,  735  ; 

Ky.,    331,    824 ;    Mass.,    830 ;    N.C., 

425,  434  ;   Pa.,   533  ;  Tex.,  33. 
flue-cured,  diseases,  245. 
grain,  defined.  Pa.,  534. 
harvesting  experiments,   N.C,   434. 
harvesting,    method,    Can.,    337. 
horn    worm,    control.    Can.,    337. 
insects   affecting  in   Rhodesia,  52. 
leaf  spot,  notes,  246. 
marketing,  Mass.,   141. 
mosaic,   control,   548 ;  Can.,   735. 
root  knot,   notes,  246. 
root  rot,  control,  447  ;  Can.,   735. 
root  rot,  notes,  246  ;  Mass.,  845. 
rotation  experiments,  Ky.,  332,  824. 
seedlings,  Pythium  gracile  on,   652. 
selection  experiments,  Pa.,  533. 
soils,    classification,    Ma.ss.,    831. 
spacing  and  topping  experiments.  Pa., 

534. 
substitutes  in  Germany,  204. 
tokra  disease,  445. 
use  as  vermifuge,   Okla.,   80. 
variety    tests.    Can.,    336,    735 ;    Md., 

134  ;   Pa.,    533. 
wilt,  notes,  245. 
worms,    studies,   Ky.,    350. 
yields,  factors  affecting,  Mass.,  830. 
Tomato — 

bacterial  wilt,  control.  Pa.,  549. 
blight,    late,    comparison    with    potato 

late  blight,   447. 
blight,  late,  control,  246. 
blight,  studies,  Md.,  151. 
blights,   243. 

blossom  drop,  notes,  Okla.,  36. 
brown  rot,  154. 
curly  top,  notes.  Pa.,  548. 
disease,  new,   544. 
diseases  in  Victoria,  154. 
diseases,  key  and  remedies.   Can.,  348, 
diseases,  notes,  151  ;  Pa.,  548. 
edema,  control,  Pa.,  549. 
end  rot,  243. 

fungus  disease,  studies,  447. 
Fusarium  disease,  studies,  Ind.,  345. 
Fusarium  wilt,  notes,  243  ;  Okla.,  36. 
Irish  blight,  notes,  154,  244. 
leaf  blight,  control,  Md.,  151. 
leaf  spot,   control,   846. 
leaf  spot,  notes,   Okla.,   44. 
mosaic,   243. 
mosaic,  studies,  Ind,,  345, 
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Tomato — Continued. 

moth,  control,  454. 

Rhizoetonla,  studios.  Wash.,  749. 

root  knot,  control,   47. 

root  rot,  notes,  154. 

rust,  notes,  340. 

seed  distribution,  Ind.,  3;i8. 

seed,  seloctiufj  and  saving,  Ind.,  835. 

Septoria    leaf    spot,    notes,    Ind.,    345 ; 
Okla.,  36. 

sleeping  sickness,  244. 

sleepy  disease,  control.  Pa.,  549. 

spotted  wilt,   154. 

stem  rot,  notes,  G56. 

stigmonose,  control,  Pa.,  549. 

white  leaf  curl,  control.   Pa.,   549. 

wilt,  notes,  151,  656  ;  Okla.,  44. 

worms  on  tobacco,  Ky.,  359, 
Tomatoes — 

as    aflfected    by    deteriorated    calcium 
cyanamid,  628. 

as  affected  by  soil  electrification,   Ky., 
824. 

breeding  experiments,   741 ;   Md.,   144  ; 
Pa.,  537. 

carbon-nitrogen  ratio  for,  430. 

changes   in    composition    during    ripen- 
ing,  U.S.D.A..   834. 

culture,  Ky.,  37. 

fertilizer  experiments,  Ind.,  338 ;  Mo., 
742  ;   Tex.,   37. 

Fusarium  resistant  varieties,  Md.,  151. 

grade  specifications,  U.S.D.A.,  144. 

pollination   tests,   437. 

pruning  and  training,  644  ;  Ky.,  37. 

ripening  process,    U.S.D.A.,    834. 

root   development,    834. 

spraying  experiments,  246,  656. 

staking,  339  ;  Ky.,  37. 

variety  tests,  833  ;  Ind.,  338. 

wilt-resistant   strains,   742. 
Topography,   relation    to   frost,   417. 
Tornadoes,   papers   on,   U.S.D.A.,   511,   719. 
Tortrix   fumiferana,   notes,    852. 
Torula   lactu-cotidenM   n.    sp.,   description, 

Iowa,  76. 
Tourmalin,    boric    acid    determination    In, 

413. 
Tosca,   new  genus,  erection,   853. 
Towoptera   gratninum,    notes,    556. 
Trachelus   tahidux,  notes,   U.S.D.A.,   363. 
Trachycentra   chloro gramma,   notes,   52. 
Tractor — 

development,  286. 

engines,   cooling,  principles  of,  88. 

engines,  design,  88. 

engines,   lubrication,  89. 

engines,  tests,  287. 

engines,  valves  for,  288. 

farming,  notes,  892. 

fuel,  kerosene  for,  891. 

parts,    standardization,    89. 

plowing  speeds,  390. 

plowing   tests,   690. 

plows.      (See  Plows,  tractor.) 

power  on  farms,  Ariz.,   788. 


Traotor — Continued. 

testing  at  Purdue  University,  287. 
tests,  287. 
Tractor.s — 

American    l-.    Swedish,   tests,   690. 
and    implements    blue    book    for    1920, 

287. 
artillery,  use  in  dam  construction,  89. 
design,    87. 

design,  factors  affecting,  592. 
economy  of  operation,  187. 
effect    of    speed    on    power    required, 

288. 
effect  on  use  of  horses,  U.S.D.A.,  690. 
friction  transmissions,  89. 
gas,   recent  changes  in  design,  88. 
in  France,  289. 
in  Iowa  farming,  Iowa,  89. 
in  Tenne.ssee  farming,  690. 
in  United  States,  390. 
mechanical    analysis,    287. 
protection    against   freezing,    484. 
track-laying,   building.  89. 
use  in   Kentucky,   Ky.,   389. 
use  in  reclaiming  swamp  laud,  484. 
Tragacanth — 

ashes,  fertilizing  value,  324. 
mucilage  in,  origin,  132. 
Tramctc^  pini  on  maritime  pines,  755. 
Transpiration — 

as  affected  by  light,  131. 
in   Tilia-  amcricana,  223. 
negative   pressure  and    water   require- 
ments, 131. 
of  maritime  plants,  223. 
Transplanting,  season  for,  studies.  Mo.,  142. 
Transportation    rates,    relation    to    agricul- 
ture in  Spain,  488. 
Tree — 

architectonics,  studies,  819. 
chlorosis,   notes,   N.Mcx.,   345. 
chlorosis,  treatment,  752. 
planting,  dynamite  for,  480. 
wounds,  treatment,  349. 
Trees — 

annual  rings,  climatic  effects,  809. 
as  affected  by  sodium  chlorid,  343. 
as  agents  in  condensation  of  moisture, 

16. 
as  windbreaks,  650. 
coniferous.     (See  Conifers.) 
economic,  in  Great  Britain,  344. 
foliage,  variegation  in,  729. 
for   Iowa,  742. 
for   Nebraska,    list,   240. 
forest,  culture,  Nebr.,  650. 
forest  for  Idaho,  Idaho,  650. 
forest,  winter  Injury,  732. 
growth  studies,  819. 
new,  near  Washington,  D.  C,  222. 
ornamental,  culture  experiments, 

U.S.D.A.,   339. 
ornamental,  for  Ohio,  Ohio,  342. 
ornamental  in  South  Africa,  441. 
ornamental,  tests,  U.S.D.A.,  339. 
ornamental,  winter  Injury,  753. 
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Trees — Continued. 

roadside,  management,  543. 

shade,  insects  affecting,  159. 

shade,  lierosene  injury  to,  732. 

shade,  for  Idaho,  Idaho,  650. 

shade,  for  Ohio,  Ohio,  342. 

shade,  protection  for,  Ohio,  746. 

street,  laws,  Mich.,  342. 

tolerance  of,  use  of  term,  840. 

transplanting,  fall  v.  spring.  Mo.,  141. 
Trench-foot,  relation  to  deficiency  diseases, 

168. 
Trialeurodes  floHdensis,  notes,  851. 
Triatoma  megistus,  notes,  182. 
Tricalcium  phosphate,  effect  on  composition 

of  soil  extracts,  Mich.,  124. 
Trichogramma — 

minuta,  parasitism  by,  Mass.,  159. 

pretiosa,  parasitism  by,  759. 
Trifolium      fragiferum     var.,    new    forage 

plant,   528. 
Trimeromicrus  maculatus,  notes,  U.S.D.A., 

365. 
Trinitrotoluol — 

for  rock  and  soil  blasting,  480. 

water    resisting    properties,    U.S.D.A., 
282. 
Trioxymethylene  powder  for  mosquito  con- 
trol, 853. 
Trissolctis  edess(B,  notes,   259. 
"  Tristeza,"  cause,  182. 

Trochorrhopalus    strangulatus,    notes,    52. 
Troctes    divinatoria.      {See   Book-lice.) 
Trombicula  mediocrts,  notes,  260. 
Tromhidium  aJcamushi,  notes,  260. 
Trona   potash,   fertilizing  value,    S.C,   126. 
Tropceolum     majua     flowers,     genetics     of 

coloration,  328. 
Troughs,    concrete,    construction,   90. 
Truck  crops — 

cultivation,  implements  for,  892. 

variety  tests,  Tex.,  36. 
{See    also    Gardening    and    Vegetable 
gardening. ) 
Trucks.      (See  Motor  trucks.) 
Tryp  an  osoma — 

cruzi,  notes,  57,  182. 

letvisi,  parasite  of  rat,  883. 
Trypanosome   of   carabao,    472. 
Trypanosomiasis,  American,  summary,  182. 
Tryptophan — 

detection  in  urine,  316. 

determination,  504. 
Tubercle  bacilli — 

solubility,  583,  584. 

types  in  human  tuberculosis,  686. 
Tuberculariacese  on  box,  849. 
Tuberculin,  tests  and  retests,  81. 
Tuberculosis — 

bovine,  control,  272. 

bovine,  economic  significance,  81. 

bovine,   eradication,  U.S.D.A.,  471. 

bovine,  paper  on,  683. 
chemotherapy,    584. 

complement  fixation  test  for,  278,  687. 
control,  272,   780. 


Tuberculosis — Continued. 

eradication,  accredited  herd  plan,  473  ; 
U.S.D.A.,  473. 

eradication        methods,        comparison, 
473. 

human,   transmission   to  fowls,   687. 

human,  types,  686. 

intradermal   test,   683. 

status,  584. 

transmission,  studies,  81,  685. 
Tule  lands,  reclamation,  Greg.,  21. 
Tulip — 

leaves,  frost  necrosis,  849. 

trees,  transplanting,  Mo.,  142. 
Turbidimeters,   description,  413,  614. 
Turkeys,   raising  with   special  reference  to 

blackhead,  475. 
Turnip  finger-and-toe  disease,  47. 
Turnips — 

breeding  experiments.  Can.,  735. 

carbon-nitrogen  ratio  for,  430. 

culture,   638. 

culture  experiments,  638. 

culture  on   peat  soil,   23. 

feeding  value,  Can.,   771. 

fertilizer  experiments.  Can.,  735. 

storage  experiments.   Can.,   735. 

variety  tests,  232,  638  ;  Can.,  735. 

yields,   Minn.,  824. 
Turpentining  operations,  notes,  241. 
Tussock  grass,  sweet,  notes,  830. 
Tplenchus — 

angustus,   notes,   444,   652. 

devastatrix,  control,  49. 

devastatrix,  on  red  clover,  46. 

devastatrix,  notes,  350. 

spp.,   notes,   445. 

tritici,   notes,   751. 
Typhoid — 

fowl,   in   Prance,   84. 

immunity,  studies,  473. 

vaccine,  preparation,  76. 
Typophorus  canellus,  control,  Md.,  559. 
Udder  infection,  effect  on  milk,  877. 
Ulla  grass,  deterioration,  448. 
Ultraviolet   rays — 

effect  on  bananas,   730. 

effect    on    blister    rust    fungus,    Can., 
754. 

effect  on  pineapples,  730. 

effect  on  sugar  cane,  730. 

sterilization  of  water  by,  479. 
United  States  Department  of  Agriculture — 

and   agricultural   colleges,  cooperation, 
704. 

appropriations,  1920-21,  101. 

cold  storage  plant,  892. 

motion  pictures,  U.S.D.A.,  698. 

report,  298. 

States  Relations  Service.     (See  States 
Relations  Service.) 

Weather    Bureau.      (See  Weather   Bu- 
reau.) 

yearbook,  496. 
United  States  (Jeological  Survey,  Reclama- 
tion  Service,  report,  85, 
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Urea — 

as  affected  by  sewage  organisms,  791. 

In  blood,  determination,  416. 

in  blood,  variability,  265. 
Urease — 

content  of  Dutch  seeds,  802. 

determination    of   soy   beans,    10,    610, 
802. 

from  Jaclt  beans,  U.S.D.A.,  233. 
Uredinea>,  new   species,  222. 
Uredlnales — 

of  Delaware,  list,  328. 

of  Indiana,  731. 

temperature     of     spore     germination, 
N.H.,  841. 
Vredo — 

aracliidis  on  peanuts,  346. 

sp.  and  Puccinia  spp.,  comparison,  244. 
Uric  acid   in  blood,  variability,   265. 
Urine — 

albumin   determination,    206. 

ammonia  nitrogen   from,  220. 

analysis,  316. 

calorimetry,    modified    method,    264. 

carbon  determination   In,  414. 

containing  lactose,   glucose  determina- 
tion, 114. 

creatinin   content  and  purgation,   462. 

diazo  reaction,  368. 

energy  value  in  undernutrition,  264. 

nitrites  in,   test  for,   316. 

nitrogen  determination,  method,  316. 

nitrogen   partition,   of  races,  65. 

of  pellagrins,  analyses,  667. 

protein  determination  in,  416. 

reducing   substances,    colorlmetric    de- 
termination, 414. 

sugar  determination  In,  416. 

tryptophan  In,  test  for,  316. 

{See  alKo  Manure,  liquid.) 
Urocyfitis — 

cepulw,  notes,  654. 

spp.,  notes,  445. 
Vromi/ces — 

aloes,  life  history,    156. 

appendiculatus,  notes,   152. 

caryophi/llUius,    temperature    of    spore 
germination.  N.H.,  842. 
Ustilaginales  of  Indiana,  list,  329. 
VKtUaoincidea  sp.  on  rice,  45. 
V8til-a{io — 

maydix,  notes,  152. 

sacchari,    notes,    444. 

spp.,   notes,  445. 

tritiei,  notes,   751. 
Uatulina  zonata,  notes,   247. 
Utah- 
College,  notes,  498. 

Station,  notes,  498,  900. 
Vaccination — 

by  ingestion  of  typhoid  bacilli,  473. 

in  the  field,  hints,  683. 
Vaccine — 

new,  against   contagious   abortion,   82. 

organisms  in,  estimating  number,  782. 


Vaccines — 

as  new  and  unofficial  remedies,  470. 

commercial,    immunizing   value,    Nebr., 
882,  887. 

preparation,   76. 

standardization,   181. 
^■aiolo,  new  sumac  disease  in  Italy,  49. 
Valna  Icuoostoma,  notes.  Can.,  847. 
Valves  for  tractor  engines,  288. 
Vctness-a   urticw,  notes,   853. 
Vanilla  analysis,  N.Dak.,  315. 
Vanillin — 

determination,  N.Dak.,  368. 

o.xidation    products,    analysis,    N.Dak., 
314. 
Variation — 

in  Al)utilon  theophrasti,  433. 

of  flowers  in  Anemone  hcpatiea,  328. 

(.S'ce  also  Mutation  and  Heredity.) 
■\'ariations,  casual,  inlieritancc  of,  222. 
Variegation — 

in  tree  foliage,  729. 

s^tudics,  433. 
Vegetable — 

fats.     (See  Fats,  vegetable.) 

gardening,  treatise,  236. 
(See  also  Gardening.) 

oils.     (See  Oils.) 

inves-tlgations,  need  for,  643. 

proteins.     (See  Proteins.) 

waste,  use  for  feeding  stuffs,  868. 
Vegetables — 

analyses,  63. 

canning,  cold-pack  method  outfits,  808. 

culture  experiments,  Ariz.,   741 ;  Can., 
741  ;  N.Mex.,  339  ;  U.S.D.A.,  339. 

dried,  nomenclature,  Calif.,  716. 

economic  values,  366. 

for  diabetics,  analyses.  Conn. State,  861. 

fertilizer  experiments,  R.I.,  643. 

fresh,  antiscorbutic  value,  263. 

garden,  early  transplanting,  Mo.,  143. 

green,  losses  in  cooking,  458. 

green,  vitamins  in,  value,  165. 

hardening,  nature  of,  643. 

homo-canned,  spoilage  in,  Mich.,  114. 

insects  affecting.    (See  Garden  insects.) 

market  at  Kansas  City,  U.S.D.A.,  595. 

market  diseases  of,  751. 

monthly  working  calendar  for,  236. 

preservation   for   home   use.   Can.,   316. 

receipts  in  Cincinnati,  U.S.D.A.,  490. 

refrigeration,  339. 

sun  drying,  808. 

sun-dried,    directions    for    cooking,    64. 

sun-dried,  vitamin  content,  63. 

spoilage    in   transit  and   storage,    656. 

storages  and  caves  for,  691. 

transplanting  investigations.  Mo.,  741. 

variety   tests,   Can.,   741  ;   Minn.,   833  ; 
U.S.D.A.,    339. 

(See  also  specific  hinds.) 
Vegetation — 

around  manure  heaps,  430. 

as  affected  by  altitude,  149. 
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Vegetation — Continued. 

as  affected   by   soil   acidity,   212. 

of  depressions  near  Sacramento,  224. 

of  Great  Plains,  composition,  522. 

winter  injury  of  1916-17,  326. 

(See  also  Flora.) 
Velvet  bean  meal — 

analyses,  Vt.,  464. 

fertilizing  value,  Ala.Col.,  135. 

nitrogen  availability,  Ala.Col.,  135. 
Velvet  beans — 

culture  experiments,  La.,   635. 

Georgia,  proteins  of,  410. 

popular   account,   U.S.D.A.,    831. 

variety    tests,    Ariz.,    733  ;    U.S.D.A., 
330. 
Ventilation  of  farm  buildings,   S92. 
Venturi-a — 

inwqualis,  notes,  155. 

pomi,  notes,  246. 
Vermicularia  capsici-,   notes,   444. 
Vermifuges  for  poultry,   Okla.,   79. 
Vermont — 

Station,   report,   197. 

University,   notes,   200,  499. 
Veronica,   Peronospora  on,  248. 
Yertidlliwrn  alboatrum,  notes,   547. 
Vetch — 

and  rye  as  fall  forage,  Mo.,  736. 

description   and  value,  528. 

fall  planting.  Wash.,  738. 

fertilizer  experiments,  N.C.,  424. 

hairy,  as  cover  crop.  Pa.,  538. 

hairy,  seed  production,  TJ.S.D.A.,   831. 

seed,  -wild,  feeding  value,  373. 

variety  tests.   Can.,   735. 
Veterinary — 

education   in   Dutch   East   Indies,   795. 

education  in  South  Africa,  683. 

instruction  in  Dutch  East  Indies,  290. 

medicine,  textbook,  797,   879. 

medicine,  treatise,  683. 

science,  principles  of,  76. 

specimens,  collecting,  683. 
Vibrion  sepUque,  groupings,  581. 
Vinegar — 

making  on  the  farm,  Mich.,  698. 

treatise,  Mich.,  115. 
Vines — 

for   Nebraska,   list,   240. 

for  Yuma  region,  U.S.D.A.,  339. 

resistance  to  cold,  438. 
Vineyards,  devastated,  reconstitution,  835. 

(See  also  Grapes.) 
Vinfionm    sielUfera,    notes,    555. 
Violets,  Pcrrisia  affinfs  on,  661. 
Virginia — 

College  and   Station,  notes,   499. 

Truck  Station,  index  to  bulletins,  98. 

Truck  Station,  notes,  200,  600. 
Vitamin — 

A,  extractability  of,  367. 

A,  from  plant  tissues,  165. 

A,  in  lard  and  cottonseed  oil,  764. 

A,  relation  to  fat  chemistry,  860. 

A,  relation  to  rickets,  664. 

A,  relation  to  xerophthalmia,  860. 


Vitamin — Continued. 

antineuritic,  new  term   for,   801. 

(See  also  Vitamin  B.) 
B,  in  fruits,  765. 
B,  in  milk,  165. 

B,  in  orange  juice,  460. 

C,  as  affected  by  heat,  567. 

C,   in   milk,   as   affected   by   diet,   766. 

C,  of  beef,  raw,  064. 

C,   of  cabbage,   sun-dried,  63. 

C,  of  carrots,  sun-dried,  63. 

C,  of  dried  orange  juice,  460. 

C,   of  fruit  juices,   263,  667. 

C,  of  meat  juice,  263. 

C,  of  milk,  166. 

C,  of  onions,   sun-dried,  63. 

C,  of  potatoes,   raw  and  dried,  765. 

C,   requirements   of   monkeys,   461. 

deficiency,    effect   on    animals,    369. 

number   defined,   614. 

requirements  of  frogs,  462. 
Vitamins — 

antineuritic  and  antiscorbutic,  461. 

chemical  isolation   of,  459. 

determination,  614. 

effect   on    course   of  pellagra,   667. 

in  sun-dried  vegetables,  63. 

nature  and  significance,  367,  860. 

present  state  of  knowledge,  262. 

role  in   chick  feeding,   174. 

role  in  infant  feeding,  166. 

studies,  262,  263,  664,  861. 

synthesis  in  intestines  of  rabbits,  166. 
Titula    serratilineella    feeding    on     honey, 

558. 
Vocational  education — 

and  general   science,   396. 

elementary,  for  Colorado,  396. 

for  girls,   197. 

in   Alabama,   296. 

in   Colorado,   297. 

in  Florida,  595. 

in   Georgia,   297. 

in   Indiana,   195,   695. 

in  Kentucky,   695. 

in   Maine,  696. 

in  Massachusetts,  194. 

in    Missouri,   595. 

in   Nebraska,   596. 

in  New  Jersey,  795. 

in  New  Mexico,  596. 

in   North  Carolina,  696. 

in   North  Dakota,   397,  596. 

laws  in  Wisconsin.   598. 

(See  also  Agricultural  education.) 
Vocational  schools  for  girls,  596. 
Volemite,  801. 
Volutella  huxi,  notes,   849. 
Volutin  in  Axotobacter  chroococcum,  124. 
Wallflower  disease,  new,  544. 
Walls — 

concrete,  construction,  188. 

retaining,  construction,  485. 
Walnut — 

aphis,  dusting  for,  451. 

bacteriosis,  control,  350. 

blight  and  bacteriosis,  identity,  156. 
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Walnut — Continued. 

diseases,   control,   350. 

shell  disease,  754. 
Walnuts — 

culture  in  Canada,  746. 

time  for  transplanting,  Mo.,  142. 

variety  tests,  Md.,   144. 
War  damages,  agricultural,  estimating,  290, 

835. 
Warble  flies,  summary  of  information,  55. 
Warbles,  ox,  importance,  853. 
Warehouses,     wool,    regulations,     U.S.D.A., 

571. 
Washington — 

College,  notes,  400. 

Station,   notes,   400,  499. 

Station,  report,  Wash.,  798. 

Substation,  Western,   monthly  bulletin, 
197,  397,  496,   698,   798. 
Wasp,   leafhopper,   notes,  662. 
Wasps,  petiolate,  synopsis,  60. 
Water — 

absorption  by  maritime  plants,  223. 

analysis,  turbidity  standard,  613. 

buffalo,  trypanosome  of,  472. 

chlorin  contamination,  478. 

colloidal   state  in,   224. 

conductivity  of  ash  and  hazel  wood,  31. 

content  of  soil,  relation  to  soil,  20. 

disinfection  in  Argentina,  392. 

duty  of.      (See  Irrigation  water.) 

erosion   test,   279. 

evaporation   from  moor,  20. 

flow,  as  alTccted  by  afforestation,  16. 

flow,  in  drain  tile,  U.S.D.A.,  789. 

flow,  in  dredged  ditches,  U.S.D.A.,  47.S. 

flow,  in  open  channels,  measuring,  887. 

irrigation.      (See  Irrigation   water.) 

level  of  moor  soils,  623. 

level,  variations,  210. 

locating,  use  of  divining  rod,  478. 

meters,    Venturi,    computation    of    co- 
eflicient  of  discharge,  477. 

of  Germany,  nutrient  content,  728. 

plants  as  affected  by  light,  431. 

potable,  for  country  houses,  392. 

potable,  hygienic  inspection  of,  478. 

potable,  in  Switzerland,  studies,  588. 

power  of  Tnited  States,  280. 

purification   for  laboratory,   279. 

quantities  on  reclamation  projects,  85. 

rain.      (See  Rain.) 

sterilization   by   ultra-violet  rays,  479. 

supplies,  moorland,  purification,  478. 

supplies,  purification,  888. 

supply  by  means  of  cisterns,  279. 

supply  contamination.  Mo.,  787. 

supply  from  tube  wells,  386. 

supply,  increasing  by  reforesting,  16. 

supply  on  the  farm,  479. 

tidal  saline,  use  for  irrigation,   185. 
works,  effect  on  water  level,  210. 
Waterfowl — 

breeding  grounds,  U.S.D.A.,  49. 
of  Nebraska  and  their  food.  U.S.D.A.,  49 
Watering  troughs,  concrete,  90. 


Watermelon — 

anthracnose,  control,  T'.S.D.A.,  348. 

bacterial   wilt,   control,   U.S.D.A.,   245. 

wilt,  studies,  Tex.,  846. 
Watermelons — 

shipments  in  Missouri,   U.S.D.A.,   794. 

variety   tests,  Tex.,   36. 
Water-power  resources  in  France,  790. 
Water-soluble  B.     (See  Vitamin  B.) 
Water-soluble  C.     (See  Vitamin  C.) 
Waterspout  in  Adirondacks,  U.S.D.A.,  719. 
Waxes — 

iron  content,  202. 

saponification  determinations,   505. 
Weather — 

and   solar  variation,  809. 

Bureau,  report,  D.S.D.A.,  318. 

forecasting,    U.S.D.A.,    120,    511. 

forecasting,  cirrus  clouds  in,  319. 

hot,   and   humidity,   U.S.D.A.,   718. 

periodicity   in,   416. 

textbook,   208. 

(See  also   Meteorological   observations 
atid   Meteorology.) 
Weeds — 

control  in  coniferous  nurseries,   42. 

eradication  from  lawns,  N.Y. State,  535. 

(See  also  specific  plants.) 
Weevils — 

new  from  Asia,  163. 

new  tropical,  562. 
Weight   burette    for   gas   analysis,    611. 
Well  waters  for  irrigation,  279. 
Wells — 

boring,   artesian   and   shallow,   477. 

concrete  linings  and  curbs  for,  90. 

contamination  and  protection,  392. 

hygienic    inspection    of,    478. 

tube,  relation  to  subsoil  water,  386. 
West   Virginia   Station,    notes,    100. 
^Miale  muscle,  composition,   569. 
Wheat — 

and   rye  middlings,  analyses,  N.J.,  69. 

as  nurse  crop.  Wash.,  737. 

belt,  rent  contracts  in,   U.S.D.A.,  290. 

black  chaff,  notes,  Okla.,  44. 

bran,  anal3'ses,  867 ;  Ind.,  69,  867 ; 
Ky.,  373;  N.J.,  69,  672;  R.I.,  672; 
Vt.,  464. 

breeding  experiments,  Ariz.,  734  ;  Ky., 
332,   824;   Mo.,   7-36;  Wash.,   737. 

breeding,  pure  lines.  Me.,  641. 

bud-sports,  534. 

bunt,  notes,  45. 

chimeras,    speltoid,    534. 

composition,  effect  of  freezing,  501. 

cost  and  price   indexes,   Mo.,   792. 

cost  of  production,  Ohio,  392. 

cost  of  production  in  .\rgpntina,  487. 

cost  of  production  in  Kansas,  593. 

culture  experiments,  528,  824 ;  Ky., 
332  ;  Mont.,  332,  739 ;  Wash.,  737, 
738. 

culture,  farm  practices,  U.S.D..V.,  437. 

culture  in  Manitoba,  640. 

culture  on  Yuma  project,  U.S.D.A., 
393. 
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Wheat — Continued, 

diseases,  control,  Tex.,  845. 

diseases,   notes,  45. 

docljage,  determining,  U.S.D.A.,  535. 

durum,  red,  tests,  N.Dais.,  3GG. 

drought-resistant,  Wash.,  737. 

ear  cockle,   notes,  243,  445. 

eelworm   disease,   751. 

exports  from  Argentina,  95. 

fall  planting.   Wash.,   738. 

feeding  flour,  analyses,  N.J.,  69. 

fertilizer  experiments,   126,   518,   528 ; 

Can.,    729 ;    Idaho,    227  ;    Ky.,    332 ; 

Ohio,  726;  Wash.,  722. 
flag  smut,  control,  111.,  844. 
flour.      {See  Flour,) 
foot  disease,  750. 
foot  rot,  studies,  445. 
Fusarium    disease,    control,    345. 
Fusarium  disease,  studies,  Mo.,  749. 
germination  as  affected  by  H-lon,  52.5. 
glume   spot,    Can.,   750. 
gluten   content.   Me.,   641. 
grade  requirements,  U.S.D.A.,   535. 
grading,  announcement,  U.S.D.A.,  832. 
grading,  equitable,  N.Dak.,  642. 
heads,  anatomical   structure,   328. 
heads,  effect  of  length,  S.Dak.,  235. 
heads,   partial  smutting  of,   750. 
Indian,  in  Mesopotamia,  831. 
injury    by    squirrels.    Wash.,    351. 
Insects    affecting,    summary,    253. 
irrigation     experiments,     Nebr.,     637 ; 

Nev.,  228  ;  Utah,  230. 
joint-worm,  notes,   Ind.,   352. 
leaf  rust,   studies,   Ind.,   345. 
liming  experiments,    Can.,    729. 
loose   smut,  notes,   45. 
manuring      experiments,      Okla.,      32  ; 

Utah,  218. 
microflora   of,  445. 
middlings,     analyses,     867 ;     K..T.,     69, 

672  ;  R.I.,  672  ;  Vt.,  464. 
midge,    notes,    Ind.,    352. 
milling  and  baking  tests,  N.Dak.,  642. 
mixed    feed,    analyses,    867 ;    Ind.,   69, 

867;   Ky.,   373;   N.J.,   69,  672;   Vt., 

464. 
nematode,   notes,   751. 
nitrogen  content,  Wash.,  737. 
nutrient    requirements,    Md.,    121. 
period  of  nitrate  utilization,  111.,  215. 
price   regulation   by   Government,   489. 
prices   and   world's    supply,   705. 
prices,   guarantied,  895. 
production   in   Brazil,   292. 
production  in  South  Africa,  393. 
production  in  Victoria,  642. 
protection  in   Quebec,   844. 
protein   content,    Me.,   641. 
relation  of  potassium,  N.H.,  29. 
rotation      experiments,     518 ;     Idaho, 

228;  Ohio,  726;  U.S.D.A.,  435. 
rust  as  affected  by  dry  weather,  652. 
rust  in  seed,  seedling  infection,  546. 
rust,  notes,  45,  243,   347,  546. 
rust,  relation  tg  barberry,  546. 


Wheat — Continued. 

rust,  studies,  Iowa,  654. 

sawfly,      black     grain-stem,     U.S.D.A., 

363. 
scab,  production  of  conidia,  545. 
screenings,    analyses,    Ind.,    867 ;    Vt., 

464. 
seed  treatment,  642. 
seeding  experiments,  Ind.,  330 ;  Minn., 

823  ;   N.C.,  434  ;   Wash.,   737. 
seedlings,  growth  H-ion,  525. 
selection  experiments,  M<\,  641. 
selection  and  hybrids,  528. 
Septoria  blight,  notes,  347. 
shorts,  analyses,  R.I.,  672. 
smut,   notes,   243. 
smut,  prevention,  347,  445. 
smut  resistance,  Wash.,  737. 
smut,  studies.  Wash.,  749. 
spring,  seed,  longevity  of,  832. 
spring,  variety  tests,  N.H.,  34. 
spring,   yields,   829. 
starch,  raw,  digestibility,  365. 
stored,  insects  affecting,  253,  254. 
take-all,  control,  347;   111.,  844. 
take-all,  notes,  243  ;  Ind.,  345. 
take-all,  relation  to  green  manure,  152. 
varieties,  N.C.,  434;  U.S.D.A.,  637. 
varieties,  Argentine,  437. 
varieties  in  Sahara  cases,  831. 
variety  tests,  231,  232,  528  ;  Ariz.,  733  ; 
Can.,     735 ;    Ky.,     824 ;     Md.,     134 ; 
Minn.,  636,   823;   Mo.,  736;   N.Dak., 
332 ;    Nebr.,   637 ;    Nev.,   228  ;    Okla., 
32;     U.S.D.A.,     435;     Wash.,     737; 
Wyo.,  135. 
water  requirements,  Colo.,  185. 
weevils,  oxygen  requirements,  254. 
weevils,    studies,   253. 
winter,    fertilizer   experiments,    Idaho, 

227. 
winter,    irrigation    experiments,    Nebr.. 

637. 
winter,     seeding    experiments,     Minn., 

823. 
winter,  snow  effect  on  growth,  417. 
yield  as  affected  by  rainfall,  208. 
yield  in  Australia,  527. 
White- 
ants.      (See  Termites.) 
grubs  on  sugar  cane,  notes,  52. 
White  pine — 

aphid,  infestation,  556. 
blister  rust — 

conference,  international,  755. 
control,  248,  658. 
dissemination  by  insects,  754. 
distribution  of  spores,  249. 
Identification  and  prevention,  350. 
on  Ribes,  control,  N.H.,  44. 
overwintering  on  Ribes,  849. 
spore  germination,  N.H.,  842. 
studies,  249,  552  ;  Can.,  754. 
summary,  248. 
forests  in  New  England,  149. 
infection  experiments,  250. 
summer  planting,  841, 
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White  pini^ — Continuf^d. 

thinning  experiments,  N.IT.,  42. 

weevil,  notes,  Conn. State,  251. 
White  scours  of  calves,   183. 
Whitman,  C.  O.,  posthumous  works,  06. 
Willow- 
canker,  control,  ."^SO. 

fence  posts,  treatment,  U.S.D..\..  .'!91. 

rust,  control,  350. 
Willows — 

basket,  insect  and  fundus  pests,  55(5. 

basket,  Insects  affecting,  .'^50. 
Wilson,  Jas.,  biographical  sketch,  GOl. 
Wind— 

and  pressure  charts,  U.S.D.A,.  718. 

direction,   effect   on   temperature,   U.S. 
D.A.,  118. 

effect  on  soil  organisms,  842. 

effect  on   insects,  U.S.D.A.,   120,  157. 

off-shore,  U.S.D.A.,  719. 

relation  to  evaporation,  16. 

turbulance,  IT.S.D.A.,  719. 
Windbreak  tre<-s  on  prairie  farms,  650. 
Windmills,  use  in  South  Dakota,  620. 
Winds,  paper  on,  T'.S.D.A.,  ll'.>. 
Windstorm  of  Xovember  20,  1910,  injury  to 

citrus  trees,  41. 
Wire — 

belts  with  paper  dri\'1ng  surface,  891, 

screen,  durability  tests,  Wyo.,  189. 
Wireworms^ 

on  cotton,  U.S.D.A.,  352. 

toxicity  of  organic  compounds  to,  854. 
Wisconsin  TTniversity,  notes,  600,  800. 
Witche.s'  Broom,  studies,  821. 
Woburn  Fruit  Farm,  report,  29. 
Women,  labor-saving  for,  U.S.D.A.,  894. 
Women's  institutes  in  Canada,  395. 
Wood- 
as  .source  of  alcohol,  617. 

ashes  as  source  of  potash,  324. 

chemistry  of,  617. 

coniferous,  proximate  analysis,  506. 

decay  by  Polyporus  pan;amrnus,  553. 

distillation,  chemistry  of,  400. 

distribution  of  chemical  constants,  506. 

drj'ing,  internal  stresses,  590,  591. 

of  stumps,  distillation,  888. 

preservation,  chemistry  of,  400. 

preservation,  relation  to  oil,  \is!i. 

pulp  cellulose  as  emergency  feed,  170. 

pulp.      (Spr  also  Pulpwood.) 

substitutes  In  Germany,  204. 

(Sec  also  Lumber  and  Timber.) 
Woodland  products,  cooperative  marketing, 

U.S.D.A.,  345. 
Woodlands — 

English,  management,  treatise,  442. 

farm,  management,  543. 
Woodlots,  care  and  improvement,  840. 
Woods — 

.\merlcan,  pulp  and  paper  value,  GfiO. 

dicotyledonous,  structure,  225. 

Inferior,   in   Trinidad,   durability,   44. 
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Woods — Continued. 

of  Hertfordshire,  241. 

of  .lava.  443. 

of  United  States,  manual,  443. 
Woody — 

aster,  poisoning  of  slie<'p,  Wyo.,  782. 

aster,  toxic  .substance,  Wyo.,  782. 

plants,  sprouting,  130. 
Wool — 

as  affected  by  dips,  Wyo.,  172. 

cooperative  sales,  N.C.,  595. 

farm-flock,  preparing,  Wash.,  397. 

fiber  as  affected  by  humidity,  571. 

Karakul,  production  in  Canada,  69. 

Kentucky,  plan  for  marketing,  67."?. 

production  and  prices,  U.S.D.A.,  695. 

warehouses,  regulations,  U.S.D.A.,  571. 

trade  in  India,  269. 
Woolly  aphis.     (See  Aphis,  woolly.) 
Worm  infection  of  pigs,  treatment,  467. 
Wounds — • 

bacteriology  of,  880. 

treatment  with  flavin,  79. 
Wyoming — 

Station,  note.s,  200.  800. 

Station,  report,  197. 

T:'niversity,  notes,  200. 
Xanthoftu^i/rtus  fuUaicayi.  notes,  662. 
Xanthophyll  in  leaves,  633. 
Xerophthalmia — 

production  in  rabbits,  369. 

relation  to  vitamin  A,  860. 
Xylehorinus  pecania  on  sweet  potatoes,  163. 
Yam- 
rot,  notes,  151. 

weevil,  notes,  258. 
Tarns — 

culture  and  use  in  Fiji,  829. 

fungus  attacking,  652. 
Yeast — 

brewery  and  mineral,  digestibility,  367. 

dried  grains,  analyses,  867  ;   N.J.,  69, 
672. 

fermentation  of  plant  nectar  by,  7."0. 

pink,  cause  of  spoilage  in  oysters.  6G3. 

utilization  by  animal  organism,  64. 
Yeasts — 

chemical,  composition,  415. 

substitutes  in  Germany,  204. 
Yerba  mate,  production  in  .\rgentlna,  745. 
Yuma   experiment   farm,    report,    U.S.D.A. 

397. 
Zea,  direct  origin  of,  222. 
Zethun,  spp.,  synopsis,  60. 
Zcuzera  spp.,  notes,  450. 
Zinc — 

chlorld,  use  against  weeds,  42. 

determination,  new  method,  11. 

effect  of  acid  soils  on,  27. 

sulphate,  use  against  weeds,  42. 
Zoology,  bibliography,  250. 
Zorapteru,  ciassiticatlon  of,  556. 
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